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7!JNTEJr1c 
FOR RADIO MEN IN THE SERVICE! 

As you know, the Hallicrafters make SCR-299 Communications 

tru~ks. We are proud of our handiwork and proud of the job you 

men have been doing with them on every battle front. 

RULES FOR THE CONTEST 

We want letters telling of actual experiences wi:h SCR-299 

units. We will give $100.00 for the best such letter received during 

each of the five months of November, December, January, February 

and March! 

We will send $1.00 for every serious letter received so even if 

you should not win a big prize your time will not be in vain. 

Your 'fetter will be our property, of course, and we have the 

right to reproduce it in a Hallicrafters advertisement. 

Good luck and write as many letters as you wish. V-Mail 

letters will do. 

r;:;lli~~r~; 
;f\5lT fN l5{A NA AV EN l)t, C q; U,.Si.A. 
ltx~f,t; •.J}ii~1 ;.:,_~~811;··•ibtlit;'b b 
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-SCR-_Jt-9 
VANGUARD 

THE WORLD'S LARGEST 

EXCLUSIVE MANUFACTURER OF 

SHORT WAVE RADIO 

COMMUNICATIONS EQUIPMENT 

THE SCR-299 Mobile Radio Communications 

unit played a great part in the invasion of 

Africa and Sicily ... these units were used as 

mobile radio stations, transmitting voice commands 

to fast moving armored units while in action, or 

as permanent radio stations ... even under 

the most difficult operating conditions. 

A leading military authority said, "My obser

vations in the theatres of war make it possible to 

say that the SCR-299 hit the jack pot in the 

mobile radio field as has the jeep in transportation." 

BUY (~~~·••.·. 
MORE~· 
BONDS! -~-- .. ~ 1-ha l.allicrafters 

CHICAGO, U.S.A. 
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... . cde into t~e #ight, r production shifts have changed and 
dffic/ perioIJne(gone home, men called engineers are still in 
lab6tat6rfu~ • /breathing life into ideas ... working their minds 
anq ti~al'tsito a breaking point. Cloaked in anonymity, it is they 
who ·hav'e .:i;olved many a bottleneck. It is they who have given 
''.rnµscJ~'Ho America's might. Maybe there are no callouses on 
.their µands, but these are equalled by sweat-drenched brows 
arid terrific mental pressure. 

,.,· 

Such are the engineers of McElroy, too ... forever probing 
new and unfamiliar corridors of electronic progress. Out of their 
work tonight will come another advancement in the art of wire
less telegraphy. Out of their work tonight will come industrial 
developments for a world of tomorrow .. 

. '. ' ~ .•.. , •. ; \:; • ., 

MANUFACTURING CORP. 
.,,,,, u •••••u•• •-• ••""'•· Mm. 

WORLD'S LARGEST MANUFACTURER OF AUTOMATIC RADIO TELEGRAPH APPARATUS 
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"IT SEEMS TO US-" 

HWSTBEAM 
AUTUMN is upon us. The nights are 

crisp, the days a riot of flamboyant Nature. It 
is the season in which, in happier times, we 
would be large with plans for our winter's 
operating activities. Every one of us would be 
making it his business to go over his antenna 
system, replacing halyards and perhaps a 
broken insulator, and critically appraising the 
ability of each piece of outdoor gear to with
stand another winter's strain. Working in our 
monkey-suits in the patch of briers at the far . 
end of the diamond, come Saturday afternoon, 
we'd think with pride and satisfaction of the 
signal we knew we could lay down along the 
curving path of that beam, whose course 
around the globe we knew by heart, and for us 
t.he cold dark evenings of early DX couldn't 
come too soon. 

How different it is this vear! Our stations 
stilled for ne:;i,rly two years; we all devote our
selves to sterner tasks. Yet who amongst us 
can ever forget what autumn has always meant 
to the radio amateur? It seems to us that in the 
mind of -every ham fighting this war there 
must always reside some consciousness that 
one of the things we are fighting for is to bring 
back those happy radio days that have been so 
dear to our hearts. 

Meanwhile there is work to do, each of us to 
his appointed job - fighting, production, ad
ministration or what-not. What we like to talk 
about on this page is amateur radio, and often 
we are moved to think of opening up discus
sions here on our plans for a better postwar 
ham world, how we could improve our. regula
tions and our own practices and our techniques. 
Yet with so many of the fellows away 'from 
home and unable to participate because of 
t,heir immersion in much more vital concerns, 
it doesn't yet seem either fair or profitable and 
we have contented ourselves with simply re
porting to you all that your League remains on 
the job of looking after the interests of ama
teur radio and that, through its Board com
mittees and Headquarters, it plans for and 
looks forward to the day of our reactivation on 
the air. The war is not yet won. We only begin 
to see the shape of victory. Our hearts and 
hands must continue pledged first to that 
great end. The joys of freedom flow only from 
that accomplishment. 

With the war on the way to being won, we 
perceive another opportunity for service on the 
part of amateurs still on the home front, par
t,icularly our local clubs. One of the sad .but 
inescapable costs of victory is the wounded 
soldiers and sailors returning to their homes. 
.Almost every community now has some of 
these ex-service men, disfigured or disabled, 
emotionally disturbed. Modern therapy can 
do wonders toward their rehabilitation but 
family, friends and the general public must 
coiiperate and behave towar<l them with re
st,raint and intelligence and consideration, to 
aid them in their readjustment. We at home 
owe t.hem so much! Some of them are going to 
have a difficult time recoverin11: self-confidence 
and the ability to lead useful lives. \Vb.at they 
desperately need is some new interest in life, 
something that will let them forget their cares .. 
Perhaps because we realize that inevitably 
some of them will be our brother amateurs, our 
thoughts turn to the desirability of helping 
these men to learn amateur radio. We all know. 
from peacetime days, what a blessing harri 
radio has been to countless shut-ins and Chair
Warmers. For leisure ti.me, for an interest that 
will while away the weary months of readjust
ing tired minds and stiffened fingers, for an 
avocation that can quickly lead to useful voca
tions, we can think of no more fascinating 
,wtivity in the world than the study and pur
suit of amateur radio, preparing for the license 
exam, and planning a postwar amateur career 
with its infinite possibilities. 

Busy as you are, you men and women still at 
home, and especially you officers of radio 
elubs,, we propose to you that you look around 
and see whether there isn't here an activitv 
for you, right in your home town, that makes 
every possible appeal to your hearts. We have 
found much joy in amateur radio. It has 
brought us pleasure a,nd profitable hours and 
rich new knowledge and experiences. We know 
what it can do for those who sorely need a new 
interest. Let us share the happiness we have 
found in it with these our r.ountrymen who 
need our help. May we nt Headquarters urge 
upon you, individually and as clubs, the rec
ognition of this new opportunity to serve by 
opening our door to those to whom its warmth 
ean mean so much'? 

K.B.W. 



* SPLATTER * 
OUR COVER 

ExCEPT perhaps for identification of what
ever it is the operator of the WERS handie-talkie 
finds so dramatic in the spectacle he appears to be 
viewing, all of the explanation necessary for this 
month's cover is to be found on pages 35-38. As 
for that expression - well, a certain Mr. L-
to the eontrary notwithstanding, it might have 
been an incendiary .... 

ZONE X1' 
. THE Post Office Department is a little an-

noyed at us. They sent us a form letter reporting 
that they "have received a quantity of mail 
addressed for local delivery, mailed by you, 
which does not show the Postal district numbers 
in the addresses." We tried to tell them that we 
had asked all of you who reside in the larger 
cities to inform us of your zone numbers; we even 
showed them the notice we printed on p. 8 of the 
July issue of QST. But they just nodded and 
said, "Yeah, but how about those copies of QST 
you're still mailing u>ithout zone numbers?" 
Single-track minds. . . . 

Anyway, won't you please notify us of your 
local zone number, if and when you are assigned 
one? We don't want to have to tangle with those 
fellows at the post office again. 

FOOTNOTES 
AMONG the non-staff contributors to this 

issue of QST you will find authorities on about 
every subject from aeronautics and amateur radio 
to xylophones and zoology, as you will discover 
from the following: 

By his own admission, Thomas A. Garretson, 
W2ASB, can do anything but repair a gun or 
clock. He has had a crowded career filled with a 
variety of vocations and hobbies. Among voca
tions, he lists teaching, politics, carpentry, elec
trical servicing, auto electrician, oil burner and 
radio servicing. Among his hobbies are a dozen 
musical instruments (all of which he plays well), 
sports, photography, fishing and amateur radio. 
A radio fan since 1906, and a licensed ham since 
1930, last year he created the Rutgers traveling 
radio laboratory to handle the lab work in twenty 
New J·ersey cities where 2000 radio technicians 
were being trained for the U. S. Signal Corps (see 
September QST, p. 38). In doing that job he con
structed 90 different radio experiments for over 
250 radio classes under the Rutgers ESMWT 
program. The article on p. 42 is a result of that 
work. _ . . Charles E. Holden (p. 30), on the 
other hand, is a modest fellow who won't admit to 
anything about his past career - not for publica
tion., anyway. We feel safe in saying this much, 
however: he is a_ well-known authority on the 
,Japanese language. • • . The 5th District is a 
prime breeding ground for the ham chapter of the 
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Ananias Club (remember Felix, et al.?), and Ma
jor J. W.Hunt, W5TG-W5CCU,haslongbee.na 
championof champions. It may seem out of char
acter for a major in the U.S. Army Air Forces to 
revert to the rllle of spinner of tall tales, but any
one. who ever heard Jim Hunt win a liar's contest 
at a West Gulf convention won't be surprised at 
the epic on p. 55. At least one thing about the 
story is true:W5TG did seethe Fllof North, having 
been sent up there before Pearl Harbor on AAC.S 
business. He experienced many vicissitudes and 
hardships in addition to those described in his 
yarn. Perhaps the most rigorous of these was 
that, up there in the land of ice and snow, he 
went a whole year and a half without tasting a 
chocolate milk shake. 

The co-authors of the New York City WERS 
account seem to have taken lessons in terse op
erating procedure. Vincent T. Kenney, W2BGO, 
writes: "Have held ham ticket since 1927; ARRL 
member since 1925; AARS member from 1928 to 
Pearl Harbor; member AEC since its beginning; 
SCM of NYC & LI Section back around 1930; 
RM for Bronx from 1932 till 1941, when I be
came regional coordinator for NYC; held two 
Public Service certificates for work in the Con
necticut Valley flood of 1936 and the Ohio Valley 
flood in 1937.; member A-1 Operator's Club, Rag
Chewers Club, ORS, and - that's all I can think 
of now." Vin neglects to mention that he is a 
newspaper printer by trade, and that the above 
was pounded out on a li.notype machine instead of 
a typewriter and came to us in the form of a 
printer's galley proof! . . . Frederick A. Long, 
e.x-W8BSL, similarly thumbnails himself: "Ex
WSNE and W8BSL, 1919-1923; wholesale radio 
salesman; announcer, WNAC; manager, WEAN; 
producer, CBS, New York; program manager, 
CBS, Washington; director of broadcasting, New 
York World's Fair; free-lance producer, "Lucky 
Strike Hit Parade" and "Believe-It-or-Not Rip
ley" shows; assistant director of radio, Republi
can National Committee, 1940; director of radio 
department of a major advertising agency; cur
rently director of U. S. radio activities for the Co
ordinator of Inter-American Affairs; also cur
re.ntly Queens Borough Radio Coordinator of 
New York City WERS." 

Edward 1\1. Noll, cx-W3FQJ, confides that 
radio and he have been "like that" for the past 
eight years. He started as a ham in high school, 
and soon moved over into the pro bracket, be
coming an operator at Philco's television station, 
WPTZ, and at several b.c. stations. Now he's an 
ESMWT radio instructor at Temple University, 
in Philadelphia. On the side he finds time for such 
activity as sponsoring the social career of mis
cellaneow; interesting characters like Mr. j (p. 
21) .•.• S. Jonathan Weitzer, ex-W2FSP, 
started in ham radio simultaneously with an in
terest in gunpowder. This was back in 1919, in 
Montreal. After setting fire to the attic he was 
driven undergrou11d, where he operated spark 
(ex-2CO) in the basement. The family thereafter 

(Continued on pau• 84) 
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Supersonics for Communication 
Experimental ~suits and Circuit Suggestions 

BY S. JONATHAN WEITZER,* EX-W2FSP 

Do you have a nostalgia for the good old days of 
spark transmitters'! Do you remember how you en
Joyed that .~ense of power as 1 kw. at 20,000 volts 
crashed across (tn open spark gap? Perhaps super
sonic communication may encourage a return to 
those noisy, fuse-blowing days. 

Instead of couvling the oscillating energy to an 
antenna, the spark gap itself will be the source of 
sound energy. The sparking at any frequency emits 
a so11,nd wave of that frequency. Our supersonic rig 
then would consist of an m.o.p.a. system at, say, 
20 kc., with the final output exploding across an air 
gap mounted inside a teeny-bitsy horn, rotatable, so 
that the inaudible sound c,an be beamed in any 
direction. 

This thought is offered in a sense of speculation, 
but, if interested, dear ham, read on, read on. 

THE article on supersonics by W. P. 
Bollinger in May QST1 encourages me to review 
some experiences in this field of work. Although 
there exists a large body of technical literature on 
the subject, very little has been published on the 
projection of supersonic waves in air fQr commu
nication purposes. Most investigation has been 
along the lines of projection in liquids and solids. 
Considerable work with supersonics has been 
done by numerous physicists in the fields of tele
vision, testing of materials, coagulation of smoke 
and fog, emulsification of liquids, depolymeriza
tion, production of colloids, destruction of small 
insects and bacteria, and other biological, chemi
cal and physical effects. 

There is practically no helpful material pub
lished dealing with supersonics for communica
tion, however. Even the details of the original 
submarine detector, developed by Langevin in 
1914, have been consciously suppressed by all 
governments to this day, although general princi
ples are of course available and of common 
knowledge to workers in this field. 

Some attempts have been made to use super
sonics for aircraft altimeters. As in other alti
meters, the principle consisted of transmitting a 
powerful sound impulse from the plane to the 
ground and picking up the returning echo with 
some form of detector. The time interval between 
the instant of transmission and the time the echo 
reaches the detector is an indication of the plane's 
height. Some sonic altimeters utilizing audio fre
quencies, generally around 3000 cycles, have been 
tested by the airlines, but these had numerous 
disadvantages - chiefly excessive weight, lim
ited range, and error factors. As a matter of fact, 
in the best device, described by Sandretto, a 

*44 Moore Terrace, West Orange, N. J. 
1 Experimenters' Section, QST, May, 19~. 
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sound generator of 100 watts acoustic power 
could indicate heights only up t,o 1400 feet. 
'I'oday, most absolute altimeters and colli
sion prevention devices function by microwave 
radio. 

The use of inaudible sound as a means of com
munication has been sadly neglected, but it pro
vides a fresh and highly interesting field for the 
amateur. Several years ago the writer undertook 
some development work in this field. The purpose 
of this article is to pass along some of his experi
ences. These will be dealt with qualitatively, with 
the intention of providing a background for the 
experimenter. 

Air as a Conductor of Sound 
First of all, it should be understood that air is a 

poor "conductor" of high-frequency sound; the 
higher the frequency, the greater is the "absorp
tion," to use the correct term. For this reason, an 
uneconomical amount of power is required to 
project high-frequency sound for any great dis
tance in air. 1n other words greater amplitudes 
of vibration are required for propagation in air, 
a.nd this places a decidedly greater strain on the 
vibrator. At 10,000 cycles, for a certain amplitude 
at the source, sound will travel a.lm:ost 2000 times 
farther in water than it will in air. Sound also can 
be sent along wires for a considerable distance. 

The poor efficiency of acoustic or air signaling 

Supersonic projector of the tweeter type, consisting 
of two high-power p.m. driver units modified to peak 
at high audio frequencies. Preliminary experiments were 
carried out with these units working between 16,000 
and 18,000 cycles. At these frequencies, as much a• 
100 watt• of electrical energy could be need. 
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Even if you have neither opportunity 
nor present inclination to play with su
personic communication, you'll find this 
article interesting. The practical prob
lems and possibilities are well outlined, 
and some novel ideas are suggested. 

explains why it has been neglected. Another im
portant factor, which contributes to the poor re
stilts, lies in the electroacoustk generators used. 
Heveral types of high-frequency sound generators, 
in the order of their importance, are quartz crys
tals, magnetostriction vibrators, air jets or special 
whistles, loud-speakers of the condenser and 

large, the crystal literally tears itself to pieces. 
However, some investigators have driven crystals 
with as much as 3 kilowatts of power. 

Since the velocity of sound in quartz is close to 
the velocity in steel, a thin section of quartz can 
be cemented between two thicker steel plates and 
the whole will resonate like a single plate of the 
same total thickness, the over-all thickness de
termining the frequency. A unit with a thickness 
of 2}.-§ in9hes wilt resonate at about 35,000 cycles. 
This arrangement not only has the advantage of 
cheapness, but - more important - greater am
plitudes of sound can be obtained for the same 
exciting volt11ge. 

Seagulls at Bay 
tweeter types, and the spark gap previously re- The initial urge to take up an investigation of 
ferred to. supersonics came about as the result of a desire on 

The generation of sound waves of frequencies the part of the water engineers and health officials 
up to 400,000 cycles is common practice in super- of a certain coastal city to rid their water reser
sonic laboratories; in fact, frequencies of several voirs of seagulls. It happens that, during high tide, 
million cycles have been produced by advanced the gulls fly over the reservoir and drop their 
workers in this field. Most of the research work excrement into the water. Of all refuse there is 
dealing with tliese frequencies utilizes quartz nothing so foul as the excrement of a sea gull, and 
crystals as the sound generators. Every quartz it may endanger the health of persons regularly 
oscillator in a radio transmitter is a sound genera- drinking such water. The present method of safe
tor of low intensity. In order to obtain high- guard is for the gatekeeper to fire blank shotgun 
intensity sound, a crystal cut to t,he desired shells whenever the birds overstep themselves. 
frequency is driven by a power oscillator. As The noise of the shot frightens them away only 
every amateur knows, r.f. crystals excited by for a while, whereupon the sham battle resumes 
more than 10 or 20 watts will be damaged. In again. By and by this business becomes as much 
supersonic generators the crystals generally are of a nuisance to the nearby human residents as it 
immersed in oil or other liquid for mechanical does to the birds. 
damping and cooling, but even so there fa a Since it. is known that many birds and insects 
limit to the energy which can be applied to the have hearing organisms sensitive into the super
crystal. For extremely high-power work, several sonic range, it was considered that a powerful 
crystals are connected in parallel. Crystals for high-frequency sound with a wobbulatcd effect 
20 kc. to .50 kc. are large bars or. slabs, and at ~ 1night give the birds a disagreeable sensati,on and 
these frequencies do not possess much a.ctivity; . tend to drive them out of range of the sound, 
for a given driving power, they cannot vibrate~

1
. while being, at the same time, inaudible to the 

as vigorously as crystals cut for higher radio fre- \. local residents. In practice, this was proved to be 
quencies. If the vibration amplitude pecomes too the case._ Although no permanent installation was 

Fig. l - Supersonic -·- ··
oscillator and ampli-
fier. The output stage 
is ten parallel 6L6s 
(only three o£ which 
are shown). R1 is the " 
oscillator load reaist- 2¼ ··· J---''-·--1 

ance. When set to- I 
wards the 200-ohm 
end (that is, for lowest 
l?ad ~csietan_ ce), vari!'• L 
I.Ion Ill frequency will __ _ 
occur with changes in 
Ri. However, the volt
age across R2 will vary 
with each change of 
:R1. This arrangement 
of changing frequency 
with loss in output 
voltage is practical in 
thu case because the 
loweat oscillator volt
tage is more than suffi
cient to drive the 6L6s 
to full output. E'or uni-
form power output 
from the tweeters, any 
change in R1 will re-
quire a resetting of R2. 
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made for the city fathers, demonstrations at the 
1·eservoir and the waterfront gave quite a jolt to 
all the winged fowl within a quarter mile; they 
fluttered and squeaked and quickly took t,hem
selves off to more peaceful parts. In the course of 
the writer's experiments parrots and canaries be
came so terrified that they flapped around in 
t,heir cages in a mad frenzy, their feathers flying 
in all directions. Canaries afterwards acted sick 
ii.nd depressed, and it took several days for them 
to return to normalcy. Flies behaved differently; 
seemingly they became stupefied, and eould be 
picked off foe walls with the fingers. lt is not 
known whether they experienced a brain anaes
t,hesia or some kind of delightful stupor, for some-
times they could be seen rubbing their forelegs to
gether like jitterbugs enthralled by Harry James. 

Most of these tests were made at threshold 
frequencie,s. (The author's ears being good to 
18,000 cycles, no special detector was necessary. 
Detectors for high-frequency sound will be dis
cussed further on.) The equipment consisted of a 
simple low-power oscillator feeding a special a.f. 
amplifier designed for reasonable efficiency at 
high frequencies. The latter was an output stage 
with ten 6L6s in parallel, single-ended, for the 
purpose of providing a low-impedance load and 
thus minimizing distributed-capacity effects in 
t,he output transformer. (See Fig. 1.) The output 
transformer was sectionalized, with the secondary 
wound over the primary. The core consisted of 
iron fi).ings packed into rubber tubing. The 
output stage was shunt fed to keep t,he d.c. 
component out of the winding. Since the d.c. 
component is m; much as 0.5 ampere, the size of 
the output transformer can be cut down by shunt 
feeding. There is a 250-volt drop across the plate 
load resistor so that the d.c. source should be 
about 650 volts, leaving 400 volts d.c. actually 
on the plates of the 6L6s. The power transformer 
was designed for this job, being a H-kva. unit. 
A 1.0-µfd., 2000-volt condenser was used across 
the output of the rectifier tubes. No other filter 
was required. 

The output of the amplifier was fed into two 
University Laboratory p.m. driver units, con-
11ected to a common horn 9 inches long. These 
loudspeaker units we.re modified by the manu
facturers to increase their etiiciency at the higher 
audio frequencies. The diameter of the diaphragm 
was made smaller and the suspension stiffer, and 
the entire mass of the moving elements was re-
1iuced. Thus the units actually beeame high
power, high-efficiency tweeters. 

Although the conversion efficiency of this driver 
unit at 18 kc. was higher than that of any other 
type of transducer available commercially, it 
represented the weakest link in the system. 
Without having means for quantitative measure
ments, it was assumed that the efficiency was less 
t.han one per cent. Nevertheless, with the loud
speaker installed on a fire-escape and pointed 
down the street, t,he pitch at 16 kc. could be heard 
over four blocks (about one-third of a mile) 
before being lost finally in the surrounding street 
noises. This pitch was inaudible to most persons; 
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Fig. 2 - Circuit showing how the power amplifier 
can he conp\ed to tlie ma~netostriction vibrator. 

only an occasional passerby seemed to "sense" 
its presence. One has the sensation that he is ex
periencing a "ringing in the ears," such as some
times accompanies a head cold. 

Contrary to expectation, the attenuation or 
absorption in air does not seem to be as great as 
mathematical computation for this frequency. 
would indicate. There is very little change in the 
observed sound level whether one is 200 feet or 
1000 feet away. Reflection from buildings is very 
marked, and all sense of direction of the source of 
the sound is soon lost. However, when projected 
in free, open space the sound has a fairly narrow 
projection angle. 

i'lfagnetostriction -Vibrators 

In an effort to obtain greater sound intensities, 
a magnetostriction vibrator was built up some
what as illustrated in Fig. 2. The same amplifier 
was used, except that the output transformer was 
replaced by a winding on the core of the magne
tostriction vibrator. In this case, the d.c. plate 
supply of 400 volts goes through this winding to 
provide magnetic polarization of the magneto
strictive rod. This "rod" actually is monel metal 
tubing, of varying diameters and lengths, fitted 
wit.h flanged aluminum end plates to permit its 
acting on a greater air area. Sound is emitted 
only from the ends of the rod. The flange diameter 
is %to l inchandtheflangedsectionisratherthick 
01 inch) to prevent distortion from nodes form
ing on its surfaee. The rod must act like a piston. 
The tube is split down its length within a distance 
of one inch of each end. This reduces eddv cur
rents because the circumference of the ti1be is 
broken for most of its length. 

The end flanges should be hard force-fitted into 
t,he tubing and then pinned. Small screws and 
nuts qecome loosened under the vibration, no 
matter how much they may be t,ightened. Rods 
between 6 and 7 inches long have their funda
mental frequency in t,he threshold region. Don't 
expect to hear any powerful or terrifying pitch 
just because a lot of electrical power is pumped 
into the loudspeaker or vibrator. At threshold 
frequencies the human ear is a poor receiver; hear
ing losses between 16 kc. and 20 kc. are pretty 
close to infinity. Although the magnetostriction 
vibrator at these frequencies has higher efficiency 
than the loudspeaker type, the former still has a 
great deal of loss which soon becomes apparent in 
the heating of the rod and other parts. 
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The "rods" used were ordinary % i.d. X J-,~ o.d. 
monel metal tubing, purchased from an alloy 
eoncern (Whitehead Metal Co., New York City). 
Tubing purchased at different times seems to 
vary. In some cases a slight pull is felt when the 
tubing is tested with a strong permanent magnet, 
showing an iron content, while with other sam
ples no pull is observed. The iron in the monel 
metal exists in the form of impurities and does 
not run uniformly. Tubing with some iron content 
was found to be somewhat more efficient than the 
t,ubing without it. 

Push-Pull 204:-A Oscillator 
A high-power self-oscillator was built up using 

two 204-A tubes in parallel. The plate coil was 
wound over one leg of the magnetostriction core. 
This oscillator was capable of delivering powers 
up to 500 watts and had a tuning range of from 
about 7000 to 30,000 eycles, using a bank of 
fixed condensers for tuning. At 16,000 cycles the 
range was ove1· two miles. The equipment could be 
maintained in operation only for a scant two or 
three minutes, however, because by that time the 
rod and other solid iron parts became pretty hot. 

The core of the magnetostriction vibrator was 
made up of ordinary laminations of the type gen
erally used for 60-cycle cores, although at high 
audio and supersonic frequencies the loss due to 
core hysteresis is quite serious. The adjustable 
pole pieces, which were machined from cold-rolled 
steel, had the greatest loss, and beeame hot 
enough to melt solder after a few minutes of con
tinuous operation. The vibration amplitude of the 
magnetostriction rod decreases with tempera~ 
ture, and with a high-power exciter the rod may 
cease to function in a short time because of 
excessive heat. 

There is much room for improvement in the de
sign of t,he magnetostriction vibrator, and this 
problem presents a challenge to the amateur. 
According to one investigator, the maximum 
practical amplitude of vibration of the rod is one-

ten thousandth part of its length. At higher fre
quencies, where harmonic vibration is utilized, 
the amplitude is much smaller and the sound 
intensity correspondingly weaker. Reduction of 
core losses would reduce heat and provide the 
same amplitude with less expenditure of energy. 
Any improvements in this direction would repre
sent an important contribution to this science. 

For the purposes of amateur communication, a 
frequency of 20 kc. would be just about right. 
Ninety-five per cent of adults are deaf to this 
frequency. With its directional properties, this 
method of communication offers reasonable pri
vacy. The physical dimensions of the magneto
striction rod are not too small for the average 
constructor to fabricate and handle. At a funda
mental of 20 kc. the length is between 4½ and Ii 
inches. It is not possible to give the exact length, 
because it varies with rods of different chemical 
composition. Mone! metal is composed 0£ 68 per 
cent nickel and 28 per cent copper, together with 
small amounts of iron, silicon, manganese and 
carbon. Other nickel alloys, such as Invar (36 per 
11ent Ni, 64 per cent fi'e), cobalt and nichrome, are 
good vibrators. Even nickel-plated iron, brass, 
and nickel-coated non-metallic materials exhibit, 
to some extent, this m.agnetostrictive effect, which 
is also known as the "Joule effect" after its 
original discoverer. 

, ,4 Supersonic Detector 

A simple detector for supersonics in the region 
of 20 kc. can be made from an old ribbon micro
phone. The ribbon is removed and the corruga
tions smoothed out. It is then cut down to a 
width of ½ inch. The end-supports for the ribbon 
at the top and bottom of the magnet are used to 
i;upport light extension plates, so that the total 
length of unsupported ribbon is reduced to % 
inch. 'fhe ribbon is mounted between these new 
supports. There should be no wrinkles in the rib
bon and it should be stretched as tight as possible. 
This is a ticklish job and there will be several 

unsuccessful attempts, so save the re
maining portions of the ribbon for u 
second or a third attempt. In re-assem
bling the housing leave off the front 
grille, or that part of the case which 
normally covers the operating surface 
of the ribbon. 

A magnetostriction vibrator. When driven from a high-power 
oscillator nsing 204A tubes, with an output of 500 watts at 10,000 
cycles, the sound could he detected at a distance of over two miles. 

The microphone output is fed into a 
well-shielded voltage amplifier, made 
up of three pentode stages. (See Fig. 3.) 
The de,aigu is such that the lniddle and 
low frequencies are cut off. t:ihielding 
should be of the low-capacity type, so 
that shunting of high frequencies through 
distributed capacity effcets is at a mini
mum. It is also important to keep down 
tube hiss and circuit noises. All resistors 
carrying d.c., such a,; plate, screen and 
cathode resistors, should be of the 1-
watt size and, where possible, wire
wound. Ordinarily considerably more 
gain could be realized from three such 
stages but, becallile of the low values of 
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.. Fig. 3 - Amplifier circuh for high audio frequencies. All "B - " leads are brought to one point on chassis. The 
!'lo, 1 socket terminal is used for all "B - " leads common to that stage. These are strapped together with a No. 14 
,1umper and grounded to the chassis opposite the No. l terminal on the first socket. The inductance in the feed
back circuit across the last stage provides for increasing feed-back with lower frequencies, causing the gain to rise 
wit!> frequency. The inductance must he small physically, yet have reasonably small distributed capacity. If the ex
penmenter is 1mable to secure or construct such an inductance, the entire feed-back system should be omitted. The 
<lathodc by-pass condensers add stability to the circuit. Electrostatic shields, where used, must not carry "B - " 
returns. All shielding should be grounded directlv to the chassis at the nearest point. See text for additional data 
on design and construction. · 

plate load resistance, the actual gain is less than 
optimum. An advantage is realized in the use of 
relatively small plate and grid impedances, how
ever, because distributed-capacity effects are re
duced and the amplifier has decent response at the 
high frequencies. Careful construction technique 
must be employed, or the amplifier will be un
stable and may develop self-oscillation at some 
,;upersonic frequency. This must be eliminated by 
good design practice, rather than by capacity
shunt effects or high-frequency attenuation as 
would be permissible in amplifiers designed only 
for audio frequencies. 

Oscilloscope ai< a "Sight" Receiver 
Because the equipment was available the 

author used an oscilloscope as a "sight" receiver, 
feeding the output of the amplifier to the vertical 
iixis. When so used, the hot input terminal of the 
'scope should be shielded. If the source of the 
supersonics is located at, some distance from the 
microphone, it will be necessary to use a consid
erable amount of vertical gain. A lot of hash will 
appear on the 'scope from stray electrical and 
acoustic pick-up. Naturally most other sounds 
an<l transient noises are projected on the screen, 
hut through all this the constant frequency from 
the supersonic source can be easily distinguished. 
The sweep-frequency control should be adjusted 
so that beHI, observation is obtained. If the sound 
generator i~ keyed the 'scope can be itsed ns a 
receiver, employing the sense of sight for interpre
tation. 

Another form of receiver for code reception 
eould be constructed by employing a variable
frequency oscillator to beat with the supersonic 
;,ignal. This could be done after one stage of am
plification following the microphone, which would 
simplify the design of the amplifier. Following 
demodulation, the audible beat frequency could 
he amplified by any conventional a.f. amplifier 
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and fed to a loud-apeaker or headphones. The 
local variable-frequency oscillator could be a 
plate feed-back regenerntive circuit, with the 
supersonic voltage coupled to its grid circuit. 
Some experimenters working with frequencies in 
the megacycle regions employ a quartz crystal, 
slightly tunable, as the pick-up element, beating 
it with the sound signal and amplifying the beat 
as an i.f. in the same manner as in a superhetero
dyne. The output then is rectified to operate a 
meter or other indicating device. 

Workers and References 
'rhe reader interested in this field should ac

quaint himself with the names of the physicists 
who have made important contributions to the 
science. In America, they are G. W. Pierce and 
A. Noyes, jr., of Cruft Laboratory at Harvard 
University; V. 0. Knudsen, of the University of 
California; R. W. Wood, A. L. Loomis, F. 0. 
Hchmidt, W. T. Richards, J. C. Hubbard and 
E. N. Harvey;inCanada, R. W. Boyle;inFrance, 
R. Lucas, N. Marinesco and P. Biquard. By far 
t,he greatest amount of research effort hod been 
undertaken in Germany. In all scientific fairness, 
the following names must be included: L. Berg
mann, IC. Grossmann, E. Hiedermann, Chas. 
Bacham, R. Bar, 0. Brandt, J. Hartmann and 
A. Schaefer. 

The author recommends a book entitled "lTI
tra-Sonics," hy L. Bergmann, published by John 
Wiley & Sons, New York. This book includes one 
of the most complete bibliographies on this sub
ject. Most of the references are available in for
eign publications only and are on a high theoreti
cal plane. 

The .Journal of the Acoustical Society of 
America, Vol. 9., No. 3 (,January, 1938), con
tains several articles, and the Review <>I Modern 
Physics, Vol. 11, No. 1 (January, 1939), contains 
I' bibliography of over 300 references. 
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WERS for Seven Million People 
llo"' ~VerfJ I'ork City's CB-WEBS System is Organized 

BY FllEDERICK A. LONG,* .EX•WBBSL, AND 
VINCENT T. &ENNEV.** W2BGO 

Of the 225-odd CO-WERS organiza
tions in the United States, none is quite 
so comprehensive as that of New York 
City. Yet the system as a whole is a mas
terpiece of simplicity. Without financial 
aid, New York City's amateurs neverthe
less have created a coordinated system 
covering the five most densely popu
lated counties in the country. Here is 
the story of how the job was done. 

SooNER or later every person who be
comes actively connected with any vital move
ment believes that he has a story to tell about 
his organization that will prove it to be the best 
there is. This story is no exception, but in the 
wordage following an active effort has been made 
to t.emper this natural inclination. It is not a 
story of technical problems, such as how we got 

•Queeru, County Borough Radio Co6rdinator, New York 
City. 

•• Radio Aide, War Emergency Radio Service, Office uf 
the Mayor, New York City. 

the 2H-meter signal over the hill from this point 
to that. Such problems have been and will be 
adequately covered in this and other publications 
and among members of the amateur fraternity 
whenever and wherever they meet. This story 
goes behind those problems and the individuals 
concerned, and discusses a new basic communica
tions system from the standpoint of how to make 
it work. It discusses an over-all plan of WERS 
operation in terms of t.he experiences of one or
ganization, and tells how it worked out success
fully in one specific instance. 

It is the story of WERS in a community of 
7,000,000 people; the largest in the United States 
··- New York City. 

Simplicity ls the Keynote 
Undoubtedly the foregoing will lead to the im

mediate assumption that the set-up is com
plicated, and therefore unique and not adaptable 
to operation in other communities. Such is not 
the ease. The operational set-up of New York 
City WERS is such that the whole is the sum 
of smaller eomponents, all of which operate 
in an autonomous fashion, exactly alike. Each 

is responsible ouly to the next or
ganizational unit up the scale. What 
we have is a line of reporting, from 
individual to precinct t,o borough 
(county) to city - a simple chain of 
authority. In fact, simplicity is the key
note of our whole operation. Another 
''must" is that, despite the importance 
of WERS, sight must never be lost of 
the fact that every member is r nil1111-

tary contributor of his time, money, 
equipment and effort to an organization 
which not only is very demanding but is 
elosely supervised by FCC, Army and 
municipal government. This, as each 
member must understand, is as it should 
be. War is a serious business. 

Some of the dignitaries 0£ New York City WERS photographed 
in front of City Hall. Front row, l. tor. - .Bob Mertens. W2FDV, 
alternate radio coordinator for Brooklyn Borough; Reeve 0. Strock, 
W2GTZ, assistant radio aide; Vincent T. Kenney, W2BGO, radio 
aide; Elphege Lussiere, W2BVT, chief electrician; John DiBlaai, 
W2LKC, alternate radio coordinator for Queens Borough. Back row 
--M.A. McIntire, W2BO, radio ooordinator for Brooklyn Borough; 
F. A. Long, ex-W8BSL, radio coordinator for Queens Borough. 

Of course, like all WERS organiza
tions in their formative stages, New 
York City WERS went througli. a pe
riod of feeling and groping. The main 
thing was to get stations on the air, to 
get them located and in contact with 
one another. That wasn't too difficult, 
since there were many of the old
timers who were ready and anxious to 
coi',perate. We were blessed with com
petent leadersl;up, provided by a great 
many of the amateur fraternity in New 
York who form the backbone of our or
ganization - men such as Vincent T. 
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Kenney, W2BGO; Reeve 0. Strock, W2GTZ; 
Meylert A. McIntire, W2BO; Carl Lomupo, 
W2DZH; Ed Ballentine, W2NH; Ted Long, ex
W8BSL; Frank Heubner; Gene Clark, and many 
others. Under this leadership, we grew up very 
fast. In some localities, especially Queens Bor
ough, we grew up faster than we were immedi
ately prepared for, and our problems began. 

We discovered very quickly the necessity 
for delineation of operating procedure and ade
quate organization, and we set about accomplish
ing this. To-day our organization is in complete 
operation, and it works very successfully. 

In approaching the problems set before us, mu_ch 
thought and co,nsideration was given to methods 
t,o reduce each item to the lowest common de
nominator. This was for the prime purpose 
of obtaining simplicity and thus accomplishing 
workability. We found that we had to discard 
much of our preconceived knowledge of amateur 
radio organization; we had to start over almost 
from scratch. We found that we had not one but 
three major categories for consideration, and our 
objectives have been successfully confined to them. 
They are (1) the over-all plan, (2) organization, 
:and (3) operating procedure. Furthermore, ·we 
found that to be the probable order of importance. 
Therefore, the over-all plan was approached first. 

The Over-All Plan 
ln New York City, WERS operates under the 

supervision of the mayor through his chief of 
staff, communications coordinator and radio aide. 
The· smallest subdivision of our set-up is the 
police precinct, which parallels the set-up of the 
air warden service. 

For the benefit of those who are not acquainted 
with the Big City, five New York State counties 
<iomprise the metropolitan area; the city itself, in 
its local government, calls these counties bor
<Jughs of the city. Within the five boroughs 
there are 89 precincts. Several of these precincts 
.are doubled up and served by one report center, 
however, giving us a total of 71 report centers to 

Radio aide "Vin" Kenney, W2BGO, at the mike of 
one of New York City's borough control stations. 

cover by radio. Therefore, we have three terri
torial alignments: (1) the city as a whole; (2) 
eaeh of five boroughs; and (8) 7l precincts 
making up the five boroughs. 

Control units are established for each of these 
territorial units, and from there on down sub
precinct control units (we have three or four 
very large precincts requiring what might be 
termed relay stations), mobile units and pack sets 
are established. It is interesting to note, in p1J,Ss
ing, that we have some pa,ck set.':! ,mounted on 
bicycles, and quite a few haudie-talkies. 

Each of the three numbered categories above 
operates on separate spot frequencies. That is_, 
the city control unit operates on one spot fre
quency and borough control units each operate on 
other spot frequencies. Borough control units re
port to city control, while each borough, except 
for the borough control nnit, uses a third set. of 

RADIO STATION WNVJ 

KINGS COUNTV 
CONTROL' STATION. 

112..550 KC. 

WAR EMERGENCY RADIO SERVICE 
CITY OF NEW YORK 

POLICE DEPARTMENT 1-----t Cl~~A~~L 
STATION WPEG 11'2150 Kc 

Nf.W VOR.K COUNTY 
CONTROL STATION 

112.850 KC 

F'IRE D£PARTMENT 
STATION WNYF 

QUEENS (OUNT'I' 
CONTROL STATION 

nJ,t.5Qli;C, 

BRONX COUNTY 
CONTROL STATION 

113.150 KC:. 

,fig, I - Operating organization and frequency allocations of WNYJ. All 205 units operate on only 11 frequenciea. 
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One of New York City'• mobile installations in action. 
The operator is co-author "Ted~ Long, ex-W8BSL. 

spot frequencies for all other operation within 
the borough. This means that all precinct control 
units as well as 1tll mobile units aud pack sets 
within a borough operate on the same frequency. 
While this would seem to makC'intolerable inter
ference a certainty on each of these intra-borough 
frequencies, it has been found that careful reduc
tion of power on the part of precinct control 
units and mobile units reduces interference to a 
tolerable minimum. 

Recapitulating, the system comprises one trans
mitter and one frequency at City Control, one 
transmitter and two receivers at each borough 
control, and at all other fixed stations one trans
mitter and two receivers. Fig. 1 shows the basic 
allocation scheme. 

From this it is readily apparent that the e.ntire 
New York City WEBB, currently comprising 205 
stations (as of August, 1943, 75 fixed and portable, 
80 mobile and 50 pack), operates entirely on only 
eleven spot frequencies within the 112-116-Mc. 
band. It has been established, through actual 
operation over a long period of time, that such 
use of frequencies is efficient and reliable, even 
within Queens Borough which has more than 90 
station units participating simultaneously on a 
single frequency. With careful planning, it is not 
necessary to use a multitude of frequencies and 
thus annoy neighboring WERS services. 

Another question was that of how many units 
and how many operators were necessary to man 
them adequately to cover the city and thus fulfill 
our responsibility. The sub-question, "Where 
should the stations be located?" was automati
cally taken care of by the locations of report cen
ters. As time went by it was apparent that we 
could increase the number of station units without 
serious difficulty, but the ratio of increase in 
numbers of operators never was satisfactory. 
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This problem has been one of the most difficult. 
We are now surveying the ;;ituation to determine 
the maximum and minimum number of units 
and operators required for most efficient coverage 
of any given territorial unit within the city. 
Plans are being carried out to train the many new 
operators which obviously are needed. When this 
is accomplished, we will have a static organiza
tion that will be able to train to peak efficiency. 
Efficient operation already is very apparent 
within most boroughs. Some of the operators in 
New York City WERS are women. A few of them 
:ire YLRL members and licensed amateurs, no
tably Jean Grabscheid and Cecile Waters, both of 
whom hold Cla.'38 B tickets. 

About 70 per cent of the equipfuent was built 
by the local amateurs and practically all of it 
supplied by them. In order to supply the hun
dreds of complete t,ransmitters and receivers 
necessary for the proper operation of the city
wide system, the :w:nateurs had to donate gener
ously - and they did. One amateur, for example, 
donated a TR-4, a portable-mobile installed iu 
his ear, a walkie-talkie and a handie-talkie, and 
is now finishing a portable-mobile f.m. unit 
which he will aJso donate. 

Organization 

Having established a basic plan and with 
a considerable number of units forming the nu
cleus operating under it, we turned our at
tention to organization. About this we learned 
much as we went along. There were several basic 
considerations - several "musts." We took our 
cues from other successful large organizations, 
commercial and volunteer, and then adapted the 
composite formula to our own needs. This, too, 
has worked successfully. 

It will be noted from the organizational out
line (Fig. 2) that the complete organization is 
in parallel with itself and is interlocking. That 
is to say, there is an assistant or alternate for 
every prime position. This is a very necessary 
prerequisite. In voluntary organizations, all of
ficials cannot always be available at all times. 
Therefore, it is wise to have capable substitutes 
completely informed who ean take over im
mediately in the absence of the principal. 

There is an added advantage in that morale 
is best in such organizations when 1t maximum 
number of people have some delineated respon
sibility. All of us like to feel that we are making 
an important contribution and this is as it should 
be, because all are contributing importantly. 
A successful voluntary organization cannot af
ford to ignore a single member of its personnel. 

We have found it not only wise but mandatory 
to keep ever in mind that all WERS personnel 
are specialists with above-the-average skills, who. 
because of ow· highly i;pecialized type of work, 
must perforce operate under demanding super
vision and regulation by various branches of 
the federal and municipal governments. WEBB 
members are willing to accept such supervi
sion only because they realize that they- are 
doing effective work for the common good. 
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Operating Procedure 

The i;ame type of thinking has dictated our 
formula for operating procedure. It quickly be
came apparent that it was necessary to have a 
number of basic operating rules for all WERS 
operation in New York City. Therefore, the 
situation was analyzed and such a formula de
vised. These "rules" are floating in nature, which 
is to say that they are augmented, deleted from 
or c,hanged from time to time ai; the progress of 
WERS in New York Citv demands. But the im
portant thing is that ~e have established a 
"correct way" of cat'rying on ail our operations 
and all personnel follows the same procedure. 

To date, all of our procedure of operation is 
covered in a series of fourteen bulletins of in
struction.~. These are simple, readable and re
rnemberable, and their need is self-evident. It 
isn't necessary to go into detail here about 
their exact <tontents; the subject titles which 
follow make them self-explanatory. The order 
of issuance was happenistance, but,, as so fre
quently occurs in considering such an over-all 
plan, their order closely parallels their importance. 

The first, third, fourth, ninth and tenth of 
these bulletins have a bearing on FCC regulations 
in keeping with our specific operational needs. 
Others deal with regulations in coi:\peration with 
the Board of War Communications, U. S. Of
fice of Censorship, the New York City Air 
Warden Service, the Office of Civilian Defense, 
and our own WERS. Following is a brief descrip-

tion of the contents of each bulletin of instruc
tions on operating procedure so far issued: 

1) Call letters on transmitter.~. Discusses the FCC
regulation concerning the correct display of sta
tion call letters. 

2) Serial numbers on WERS equipment. Each 
operator0dorrating equipment is assigned a serial 
number, which number is attached to each piece 
of equipment he donates. All WERS equipment 
in New York City technically must be owned by 
the city, but the assignment and aflixture of 
serial numbers insures return of the donated 
equipment to the <loner at, the end of the war. 

:3) Operators' license.~. Concerns the FCC regula
tion about WERS operator permits. 

4) Station licen8es. The station license contains 
confidential information. The original- and all 
photocopies should be kept in a secure place, and 
not be made available to unauthorized persons . 

.'"i) Headplwne operation of fixed and portable 
imits. Delineates the necessity for New York 
City WERS units being equipped with certain 
equipment necessary to operation, particularly 
headphones in report centers to preYent annoy
ance to other civilian defense activities. 

(j) Use of WERS call letters and operator num,
bers. Describes correct methods of giving unit 
identificat.ions and operator numbers. Each oper
ator is assigned a number which is given as his 
personal identification on the air, in conjunction 
with complete station identification. 

7) Opening and closing of WERS testing periods. 
Defines a standard opening and closing formula 

OORO RADIO 
UlORDINATOR 

CHIEF ENG. 

ASST. ENG. 

CONSTRUCTION 

t'ig. 2 - .Borough personnel organization; Directing five borough coordinators is V. T. Kenney, W2BGO, radio aide. 
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of operation for all test periods, covering roll call, 
frequency announcement, station identification, 
correct time announcement, methods of report
ing, etc. 

8) Supjects cenwredfrom WERS transmissions. 
This procedure was issued in cooperation with the 
U. S. Office of Censorship, and covers subject 
material specifically censored insofar as WERS is 
concerned. General inclusions in t,hese instruc
tions will be readily self-evident. 

9) Station logs. Instructions concerning the New 
York City WERS informational requirements 
of FCC regulations pertaining to logs. Log-sheet 
blanks conforming to FCC requirements arc 
issued all New York City WERS station units, 
and all operators are held strictly accountable for 
t,urriing completely made-out logs over to the 
radio aide at regular brief intervals. 

10) Frequency measuring devices. Concerns the 
necessity of frequency-measuring devices and 
the requirements of the FCC. 

11) Persons prohibited from entering premises 
containing WERB equipment or facilities. Con
cerns the regulations of the BWC denying access 
to the premises on which WERS station units are 
located to unauthorized persons. 

12) Alerts. Instructions regarding an operating 
formula for all New York City WERS units 
during alerts, including the use of code names. 
In New York all WERS units respond to all 
alerts, and no one knows until some time after the 
"all clear" whether the alert was test or real. 

13) Handling of expres.~, incident and subsequent 
report messages. Outlines specifically the method 
of handling express and incident reports and all 
other messages during alerts and the time re
quirements of all transmissions during alerts., 
as prescribed by the Army for such traffic. 

14) Mobilization of portable,..mobile stations. 
Gives the plan for mobilization of all portable
mobile units on each alert. 

.Even the photographer is a ham. Charles Churchill, 
W2JXB, operating at borough control unit W~YJ5L 
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In General 
As has been indicated from time to time, it 

has been found be-St to amend the foregoing basic 
procedure. For example, an additional procedure 
bulletin is about to be issued concerning the 
use of dispatch maps. We have designed for 
each borough a quadrant map with supplemental 
precinct maps having the same quadrants. This 
will provide for thc- dispatching of a mobile or 
pack unit to any given point in the borough with 
an accuracy of within 100 feet. This is felt to 
be entirely adequate for our purpose, and rep
resents something of nu achievement when it is 
considered that Queens and Brooklyn Boroughs 
cover 118.6 and 80.95 square miles respectively. 

Looking back over the New York City WERS 
set-up as here discussed, it will become apparent 
that, while_ at a glance it may seem complicated, 
careful consideration will demonstrate that such is 
not the case. The principal re:i.sons for this are two: 

1) The work to be performed is so apportioned 
that no one person has more than he can handle 
without hardship. In the event that any in
dividual is unable to follow through, there is an 
alternate for the position who can immediately 
assume responsibility without, burdm1. 

2) A minimum of paper work is involved. Aside 
from the writ,ten material discussed in this article, 
it is necessary to keep only two formal records. 
These pertain to operators and equipment -
records of licenses, equipment issued., etc. Two 
simple card file systems take care of these. Most 
of our inter-exchange is verbal, occurring at 
meetings or over the telephone and by operating 
experience as noted during test periods and alerts. 
A minimum of paper work and a maximum of 
personal contact is the most healthy plan for an 
organization such as ours in WERS. 

Now, having an understanding of New York 
City WERS organization and operation, it is ob
vious that. the over-all plan is adaptable to a 
eornmunity of any size. In reaiity, it is a plan of 
operation which could be applied as successfully 
in a community of 7000 people as for t,he 7,000,000 
it is actually serving in New York City. 

Thus WERS work must be approached with an 
open mind. We must forget many of our former 
habits, pleasures, likes and dislikes nurtured in 
the days of amateur radio. WERS is not play; it 
is hard work. It is not ham radio, nor is it com
mercial radio; it is emergency radio. 

Emergency radio is practically a new field 
of communication, one vital to our country's 
defense in time of war. This is a very serious 
job we are doing. WERS presents new problems, 
and a challenge to the amateur fraternity the 
like of which hR.S never been presented to 1w 
before. Are we responsible enough seriously to 
conduct a. successful communications system 
under the wartime restrictions imposed upon us? 
Upon our successful meeting of this challenge will 
rest a vr..ry important part of the decision of what 
is to become of amateur radio after the war. We 
of New York City's WERS believe that we are 
making progress by returning in kind the gauntlet 
that has been thrown down to us. 
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U.S.A. CALLING! 
MILITAllY SEIO'ICE 

OPPORTUNITIES for service in uniform are 
the quietest this month \Ve have yet experienced. 
The needs of the services, for men direct from 
civilian life, apparently have been pretty well 
filled. The Navy and the Marine Corps still offer 
a few opportunities for commission for graduates 
of accredited colleges, holding EE or physics 
·degrees, as described in this column in recent 
months. George W. Bailey, League president, 
continues available to advise applicants uncer
tain as to t,heir eligibility. 

In the ,?ase of women, however, the story is 
different. While we understand the quota of the 
WACSCT has been filled, all of the women's 
auxiliaries are still actively recruiting and are 
providing splendid radio training for those who 
enlist for communications. Opportunities are par
ticularly good for women with any amateur ex
perience, and those who are college graduates will 
be in line for commissions. We suggest shopping 
around among your local reeruiting offices for 
further data. 

TECHNICIANS TO SCIENTISTS 
THERE remains an urgent need for accom

plished radio personnel in civilian capacities in 
work immediately associated with wartime radio 
developments. For an available person of almost 
any category of skill - a radio technician, or a 
radio engineer, or an electrical engineer or phys
icist - an interesting connection in all probabil
ity can be devf'loped by corresponding with 
the president of tire League, George W. Bailey, 
Technical Aide to the Director of the Office uf 
Scientific Research & Development, 1530 P St., 
N. W., Washington 2.5, D. C. There will be 
the assurance that the work is both important. 
and interesting, and the experience valuable, for 
whatever grade of work in radio one may be 
qualified for. Women possessing technical radio 
training are needed just as badly as men, and 
may find most interesting opportunities by writ
ing to Mr. Bailey. 

We are asked to call attention to a particular 
need for top-flight engineers and physicists capa
ble of assmning technical leadership in wartime 
developments. Persons in this category, it is real
ized, unquestionably already possess good con
nections, but there may be some such who do, 
not feel that their talents are being given full 
scope and that their work is of adequate impor
tance for the country's hour of need. Such in
dividuals are provided an opportunity for an 
entirely confidential mutual exploration of the 
possibilities of a more important connection by 
writing Mr. Bailey at the above address. 

Octobr.r 1943 

llADIO OPEilATORS 
THE need for brass-pounding radio opera

tors continues unabated. The greatest need is for 
sea-going ops for our ever-increasing merchant 
marine. The U. S. Maritime Service maintains 
one of the finest schools for radiotelegraph opera
tors in the world, where free training with pay is 
given candidates for this service. Licensed ama
teurs get, through quicker, receiving only the 
additional training they need to make them 
perfect. See the article on Gallups Island in our 
May issue, particularly page 90. Further informa
tion can be obtained from the Maritime Service 
enrolling office nearest you, or by writing The 
Commandant, U. S. Maritime Service, Washing
t,on, D.-0. 

For service on land, many government agencies 
need radiotelegraph operators and this is par
t.i,mlarlv true of the FBI. These are Civil Service 
jobs, or'i which a vast quantity of information iR 
obtainable from announcements available in the 
office of the Civil Service clerk at your local post 
office. For a particular opportunity in Civil 
Aeronautics, see the following article. 

C.A.A. AfflCRAFT CO.lUMUNICATORS 
THE Aircraft Communicators of the Civil 

Aeronautics Administration provide airmen, and 
other persons concerned, with information vital to 
the safe operation of aircraft, by means of radio
telegraph, radiotelephone, teletype and inter
phone. They operate at airports, in contact with 
other ground stations and in communication with 
planes flying over the system. There is now a 
considerable need for additional personnel for this 
service and CAA is seeking applicants for the 
position of Trainee., Junior Aircraft Communica
tor. This is a Civil Service position with a salary of 
;$1440 a year. There is a training course of ap
proximately six months giving instruction not 
only in radiotelegraphy but in CAA procedures, 
meteorology for pilots, air navigation principles, 
equipment maintenance and radio and electrical 
theory. After training, a competent trainee is pro
moted to Aircraft Communicator, $1620 a year, 
with progressive opportunity upward to the grade 
of Chief Aircraft Communicator, $3200. 

Applicants must be able to operate by touch 
with a typewriter at at least 40 w.p.m. or a tele
typewriter at 35. There is a written aptitude test 
with questions on matters of general information 
and on code learning. Travel to training centers 
is at personal expense. Preference is given eligibles 
possessing an FCC operator license or who have 
completed a radio course at a resident school, or 
who hold a CAA pilot certificate. Applications 
from women are particularly sought. 
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Trainees first enter duty at stations located at 
or near regional headquarters of CAA at New 
York, Atlanta, Chicago, Fort Worth, Kansas 
City, Santa Monica and Seattle. In CAA Region 
I, New England and the Atlantic states to Vir
ginia, the age limits are 21 to 32 and the training 
occurs at Flushing, N. Y. Interested individuals 
may secure information by writing to the CAA 
Regional Manager at New York City, or by 
seeing Civil Service Recruiting Circular 2R-1 at 
their post offices. 

In other regions of the country, the age limits 
are 17 to 40 and one may address the nearest 
regional headquarters or see Civil Service Ex
amination Specification 115 at the post office. 

The Seattle training centH is engaged in the 
interesting duty of training not only men but 
man-and-wife teams for Alaskan duty. Upon 
assignment to station duty in Alaska the salary 
becomes $2000 per annum plus 25 per cent dif
ferential and overtime. Transportation from 
Seattle to Alaska is at government expense. Those 
interested in Alaskan service should write t,he 
CAA Regional Manager at Seattle. 

('O~DIERCIAL OPPOllTUNITIES 
Tms month our message is directed pri

marily toward the employer in need of radio per
sonnel, instead of t.o the man looking for a radio 
position. For neal'!y two years the ARRL Person
nel Bureau ha,; been engaged in tloliciting the reg
istrations of experienced men and women .. en
gineers, commercial operators, amateurs and 
service men, bringing employer and prospective 
employee together with mutually satisfactory 
results. Of course the League's only compensation 
has lain in the knowledge that it was aiding both 
the war effort and the individual. 
· The supply of uompetent radio personnel is 

shrinking hut the completion of government
sponsored school programs relea,;es some in
structors from time to time, many of whom have 
excellent qualifications for positions in industry. 
Others now commercially employed are not, work
ing at their highest skills and are shopping for 
better berths. 

To the employer, large or small, in need of 
radio engineers and technicians, we ~uggest he 

communicate hi::; nccw, to the League's Personnel 
Bureau. The names and addresses of available 
men and women who can meet his requirements 
will be sent promptly -· and the rest is up to him. 
As an alternative, we invite an employer's rep
resentative to visit League Headquarters and 
select likely looking candidates from our Per
sonnel Bureau files. We offer our full co6peration. 

Although supplies still are barely adequate, 
quartz crystals now are more plentiful as a result 
of disco_very of new sources and improvements in 
processing. Quartz deposits have been discov
ei·ed in Arkansas, California, North Carolina, 
Virginia :0md of.her areas, and thousands of 
pounds already have been brought to light. 
8cientists have also added effectively to the sup
ply of quartz crystals by developing thinner 
saws for cutting the rocks, saving much of the 
crystal that went into dust. Means of cutting the 
crystals into thinner wafers also have been per
fected, doing away with much wasteful grinding 
in the finishing proce,;s. 

The armed forces of this coUI1try and of our 
Allies now are making extensive use of quartz 
crystals sealed in conventional metal-tube en
velopes. This type of housing assures complete 
freedom from moisture and atmospheric pressure 
changes. · 

t'.'.lllCULATION STATEHENT 
PUBLISHER'S STATEMENT OF CIRCULATION AS 
GIVEN TO STANDARD RATE AND DATA SERVICE 

This is to certify that the average circulation per issue of 
QST for the six months' period January !st to and including 
June 30. 194:l, was as follows: 

Copies ,mld ........... , .... • ..... ~. . . . 47,722 
Copies distributed free. . . . . . . . . . . . . . 560 

Tot,al. ........................... . 48,282 
K. B. lVarne-r, BusineMs l\Ianager 
D. H. Ho,.qhton, Circulation Manager 

Subscribed to and sworn before me, ' 
ou this ard day of September, 1943 

.. llic• V. Scanlan. Notary Public 

U. S. War Bonds for Stories of War Service 
QST wants reporls on the experiences of radio hams in active sen·icc on the battle fronts 

- for immediate publication, where feasible, or to be held confidential where security con
><idcrations so re<tuire. 

Do ,vou have a story of war service to tell - dthcr your own or that of some amateur you 
knowl' Then sit right down and write us a letter gh,ing full details, including photographs, 
clippings and other substantiating data where m·ailable. If your story is published in QST, 
you will receive a $25 U. S. War Bond. . 

For the kind of material required, read the article '•Hams in Combat," in August tJST, 
p. 16. Please indicate clearly on the report if it is available for publication in its entirety, if 
names, dates or places should he deleted before publication. or if all information must be 
held confidential. 

That's all there is to it - write us a letter relating your own war-service experienec or the 
record of someone you know. If it is published, you'll receive your $25 War Bond in return. 
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Meet Mister j ! 
,In .Introduction to Complex Notation 

II\' EDWARD M. NOLL,* EX-W3FQJ 

.. I\ MYSTERIOUS character to a large num
ber of radio amateurs is Mr. j. He really is very 
simple and vulnerable, however, and mysterious 
only in the light of the ease with which he sur
mounts a difficult problem. All in all, to make the 

· most of your career in radio it will pay rich divi
dends in time and understanding to become at 
ease with Mr. j. This article will serve to intro
duce the mechanics of the j operator and to dis-
1•uss a few examples. 
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First, a little background. All "real" numbers 
can be represented as points on a straight line, the 
positive numbers increasing indefinitely to the 
right of an arbitrary zero point and the negative 
numbers increasing indefinitely to the left. This is 
indicated in Fig. 1. Numbers whose values are in
termediate to the integers can be represented by 
their positions on the line, following the principle 
used in constructing grnphs. Now by nrdinary 
algebra any negative number can be considered to 
be the product of two factors, one a positive 
number having the same absolute value (the 
value without regard to sign) as the number con
,;idered, the other being - J.. For example, .. -fi = 
( +6) X (-1). From this viewpoint, the factor 
- l is an 07icratnr which reverses the direction of 
the length of line representing the number, but 
does not affect it.s absolute value. Since ( --1) X 
(-1) = +1, two applications of the operitor 
bring the line back to its original direct.ion; this is 
simply a statement of the fact that multiplying a 
number by 1 does not change its value. 

Now let us consider a means by which the 
change in direction might have been brought 
about. We could ignore this point, of course, and 
simply accept the fact that the length of line 
representing the number has one direction before 
application. of the operator --1 and the reverse 
direction immediately afterward. But the intro
duction of a method by which the transition oc
curs can lead to useful results. Let us assume that, 
in reversing its direction, the line rotates in a 
plane about the zero point as a center, and that 
the direction of :rotation is counterclockwise. 
Then the application of the operator -1 t.o the 
number 6 -rotates the line through the path 
shown in F'ig. 2 from the positive side to the ne~ 
tive side, and a second application of the operator 
,•auses a continuation of the rotation, in the same 
direction, from the negative side to the positive 
8ide. Hence, multiplication by -1 is equivalent to 
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rotating the line through 180 degrees. Multiply
ing again by -1 gives a second 180-degree rota
tion, so that t,wo successive multiplications by -1 
are equivalent to a rotation of 360 degrees. Notice 
that each multiplication by the operator causes 
the addition of a 180-degree angle. 

It is of interest to inquire by what process we 
could cause the line to assume a position at right 
angles to the original number line; that is, to halt · 
after completing a rotation of !JO degrees from its 
.:,riginal position. Two successive rotations of 90 
degrees - or t,he addition of two !JO-degree 
angles - is obviously the same as one rotation of 
180 degrees. Since we obtained 180-degree rota
tion by multiplying by -1, and since, fron:i the 
above, the addition of two equal angles is the 
same as two successive multiplications by a single 
operator, it becomes evident that the operator 
which causes a !JO-degree rotation is some number 
which when multiplied by itself is equal to -1. In 
other words, the square of the new operator is 
equal to -1, hence the operator itself must be 
Pqual to •J- f. 
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Now a negative number has no "real" square 
rnot, because i,here is no number, positive or 
negutive, which when multiplied by itself results 
in :1 negative number. This follows from the 

Make the acquaintance of a mathe
matical road sign which directs nlllllhers 
along proper paths. You won't be able to 
follow everything in this article unless 
you've had some previous experience 
with algebra and trigonometry, but if 
you've read the first chapter in the He
fense Edition of the llandbook and the 
series on a.c. mathematics which ran in 
(!ST from February through August of 
this year, it should be plain sailing. 
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laws of algebra, which state that the multiplica
tion of two· negative numbers gives a positive 
product, and similarly for two positive numbers. 
Hence, a number such as v'.::. 1, or an even root 
of any negative number, has acquired the name 
"imaginary." But, by extending the field of num
bers to include points in a plane instead of confin
ing it to the real numbers, which are points on a 
line, a number such as v' .::.1 acquires a meaning. 

N, • 
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The meaning is that the number lies along a line 
(or axis) at right angles to the axis of real num
bers. Since any negative number can be factored 
into a positive number and -1, a number such as 
,1:.::.:36 is equal to y36 X (-1), which in turn is 
equal to y":36 X -v'-1, or ±6,y'-i. Hence any 
imaginary number can be resolved into a real 
number multiplied by v=i, where ,v:.::.1 is the 
operator indicating a rotation of 90 degrees in the 
eounterclockwise direction. In mathematics it is 
customary to use the letter i to represent _;::::: 1, i 
standing for "imaginary unit." In electrical 
work, where the letter i usually represents cur
rent, the letter j is used instead. 

Complex Notation 
In the same way that a point in rectangular 

enordinates can be located by referring it to the 
X and Y axes, a number in a plane can be identi
fied by separating it into real and imagip.ary 
components. Starting from the positive side of the 
real axis and successively applying the operator j, 
we have: 

One application = j = -,/::::: 1 = 90-degree 
rotation 

Two applications = i2 = v=; i X _;:.::. 1 = -1 
= 180-degree rotation 

Three applications = j3 = ( 2,j)j 
= -1 X v•;.:::y = - "'!:_I = 270-

degree rotation 

Four applications = j4 = (.3-ll)2 = ( -1)2 
... 1 = 360-degree rotation 

Thus, with the conventions adopted regarding 
direction of rotation and the directions of positive 
ll.nd negative numbers along the real axis, multi
plying a number by j means that it lies along the 
vertical axis above the real axis, and multiplying 
by j3 or its equivalent, -j, means that the num
ber lies along the vertical axis below the real axis. 
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The vertical axis is called the "imaginary axis." 
A number having both real and imaginary com
ponents is called a "complex number," and is ex
pressed as the sum of the real and imaginary 
eomponents. Examples of complex numbers and 
their representation as points in a plane are given 
in Fig. 3. The process of identifying the numbers 
is similar to that of identifying points in rectangu
lar coordinates, but instead of specifying, for 
example, N2 as being located at the point x = 3, 
y = 2, we simply write N 2 = 3 + j2. Using con
ventional x and y coordinates, the general expres
sion x + jy represents any complex number. The 
actual signs of the real and imaginary parts are 
determined by the quadrant in which the number 
lies, as shown in Fig. 4. Thus we have the follow
ing relationships between signs: 

;i; + jy = 1st quadrant 
-x + jy = 2nd quadrant 
-x - jy = 3rd quadrant 

x - jy = •Uh quadrant 

Complex notation can easily be related to the 
trigonometric functions used in alternating
current work. In Fig. 5, point P1 has the coor
dinates x1, Y1, and the line OP1 makes an angle 81 
with the X axis. By trigonometry, the projection 
of OP1 on the X axis is equal to OP1 cos 81, and 
the projection on the Y axis is equal to OP1 sin 
81. These projections determine the coordinates 
xi, Yi, which, it is evident from the figure, are a 
and 4 respectively. In complex notation, P1 = 
3 + j4; and since OP1 cos lh = 3 and OP1 sin 
81 = 4, substitution gives 

Pi ""' OP1 cos 81 + jOP1 sin 81 

By algebra., this can be factored to give 
P1 = OP1 (cos 81 + j sin 81) 

The length OP1, which is called the modulu8 01· 

absolute value of the number, can be found from 
the relationship between the sides of a right 
triangle: 

OP1 = v:i:1
2 + Y111

; 

In this example, 
OP1 =v'32 +42 = ,/25 = r, 

- ·v-1 or-J 
Fig.4 
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Consequently, 
P1 ,~ 5 (cos 01 + j sin 01) 

The faetor (cos 01 + j sin 01) evidently deter
mines the position of a point whose distance from 
the origin is 5 units. The length of the line from 
the origin to the point is constant, hence the 
locus of the point, as 0 is varied, is a circle with 
its center on the origin. We have here, then, a 
,radius vector, and complex notation gives us a 
.,1ifferent- and convenient - way to describe it. 

The point P2 in Fig. 5, which has the same ab
solute value as P1 (5 units), is described by the 
,expression 

P2 = fi (('()S 02 - j sin 02) 0~, 4 - j3 

lt will be remembered that, in adding vectors, it 
,is necessary to add the sine and cosine compo
,nents separately, and then solve for the resultant. 
"U}hus, to add the vectors OP1 and OP2 we use the 
:following procedures: 

x = xi + xz = OP1 cos 01 + OP2 cos 02 
=3+4=7 

y = Y1 + Y2 = OP1 sin 01 - OP2 sin 02 
=4-3=1 

In using complex notation, we keep the number in 
its complex form and simply add the real and 

R 

Fig. 6 
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imaginary parts separately: 
P1 = 3 +j4 
P2 = 4 -j3 
P = 7+Ji 

In both cases, the absolute value of the resultant 
vector would be found by the triangular rule: 

OP= v'72 + 12 = v'W = 7.07 

The ,application to impedance problems is di
rect and simple. Using the resistance value as the 
base of the impedance triangle the value of in
duct,ive reactance is drawn at right angles up
wards., as in Fig. 6, while the capacitive reactance 
is drawn at right angles downwards. In complex 
notation, the impedance in the first case is 

Z=R+jXL 

and in the second 
Z = R -jXc 

By keeping the impedances in this complex form, 
it is a simple matter to find the total complex 
impedance of any number of impedances in 
series, simply by adding the "real" (resistance) 
and "imaginary" (reactance) components sepa
rately. The same method may be applied to 
admittances in parallel circuits. 

Fig. 7 

Operations with Complex Numbers 
In summary, the operations on complex num

bers obey the laws of algebra except for the solu
tion to v ..:._1. Thus, as shown in Fig. 7, the 
algebraic and graphical solutions compare in the 
addition of the two complex numbers 

(1 +j3) + (5 +jl) 

Adding the reals and imaginaries, the solution is: 
(1 + j3) + (5 + jl) = (1 + 5) + j(3 + 1) 

= 6 +j4 

which compares to the graphical solution. The 
reals and imaginaries always must be added or 
subtracted separately. The fundamental opera
tions are shown below: 

(a + jb) + (c + jd) = (a + c) + j(b + rl) 
(a + jb) -- (c + jd) = (a - c) + j(b - d) 
(a+ .fb)(c + ;jd) = ac + jbc + fad +fbd 

= (ac - bd) + j(bc + ac) 

in which j2 = :_1 

It will be observed that these are the ordinary 
rules of algebra for addition, subtraction and 
multiplication. In the case of division, it is de
sirable to eliminate the j term in the divisor so 
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Lh!Lt the complex number can be divided by a real 
number only. This is done by setting up the re
quired division in the form of a fraction and then 
multiplying both numerator and denominator 
by the conjugate of the divisor. The conjugate is 
the same complex number as the divisor, but with 
the sign of the j term changed. (The coniugate of 
5 + j3, for example, is 5 - j3.) When a complex 
number is multiplied by its conjugate, the re1:1ult 
is a real number equal to the sum of the squares 
of the real and imaginary terms. Thus, 

(x + jy) (x - jy) = x2 - jxy + Jxy - f2y 2, 

and since ;i2 = -1, this reduces to x2 + y2. Sup
pose, as an illustration, that a + jb is to be di
vided by c + jd. Then 

(i + jb , c - :id ac + jbc - .fad + bd 
--- X -------- = -~-,,--~---,;;:---
c + jd ' C - jd c2 + d2 

(ac + bd) + j(bc - ad) 
c2 + d2 

Example of Use 
In the simple series circuit shown in Fig. <I-A 

the impedance is written in the form 

Z = R1 +JX1, = R1 +JwL. 

That is, the impedance is equal to the veetor 
sum of the resistive component and the 00-degree 
out-of-phase inductive component. The im
pedance of the circuit of Fig. 3-B is written 

Z = R2 - jXc = R2 - .7
0
:_ , w 

where the capacitive component is lagging the 
resistive component by 90 degrees. In figure 3-0 
we have the circuits in series, so that 

Z = (R1 + jwL) + ( (R2 - !c) 
or 

Z = (R1 +R2)+j (wL - "'~) 

In figure 3-D we have the circuits of A and B in 
parallel, and by assigning values to the various 
components we can calculate the circuit imped
ance in ohms in the following manner: 
Letting R1 = 300 ohms 

so that 

ll2 = 200 ohms 
f = 4,000 kc. 
L = 15.92 µh. 
C = 132.7 µµfd. 

wL = 400 

__!_= 300 
wC 

'The total impedance of the parallel circuit can be 
found by .methods similar to those used for finding 
the total resistt1.D.ce of resistors in parallel, bearing 
in mind that in numerical calculations the complex 
values must be used. Thus, for two resistances in 
parallel we have the formula 

R _ R1R2 
= R1 +R;' 
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and by analogy the impedance of a circuit having 
two parallel branches is 

, Z1Z2 z --· -------------· 
Z1 + z2· 

Hence, the total impedance, z,,, of the circuit 
in Fig. 8-D is 

(::lOO + j400) (200 - :i300) 
(300 + j400) + (200 - .f300) 

(6 + js - j9 - p12) ><. 104
) 

(300 + 200) + j(400 - 300) 

(18 X 104) - jl04 500 - .flOO 
500 + jlOO --- X /500 - jlOO 

(!JO X 106) - .f(5 X 105) - jilS X 106) + /2106 

(0.25 X 106) + (0.01 X 106) ---

89 -- j2'.3 
0.26 = 842.3 - j88.4 

• Zr = ,/(342.3)2 + (88.4.)2 = 353.5 ohms 

Exponential Form 
In the preceding calculation, the oµerations 

we,re carried out in rectangular coordinates. In 
order further to simplify our calculations we may 
use still another form of complex notation, the 
exponential form. This is a development of the 
polar coordinate form of vectors. 

Polar coordinates, in which the coordinate 

(A) 

Z=? 

(B) 

~ 
(¢,) 

I_ 
,--NI/I/W--,.g _ 
R= 300 tS:2 f'h. 

J=4oookcs 

r=2fJo C=tJZ7pfiF 

(b) 
Fis. 8 
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lines are radial lines and concentric circles, are 
familiar from their application to antenna pat
terns. The position of a point in polar coordinates 
is specified in terms of its radial distance from the 
center or origin, and in terms of the angle which a 
radial line from the center to the point makes 
with a second radius selected as a reference. Fig. 9 
represents a polar diagram in which the point P 
is a certain distance R from the origin, and the 
line OP or R makes an angle 0 with the reference 
axis OX. The coordinates of P are (R, 8), fre
quently written R L 8, where the sign L indicates 
"angle." 

Now in rectangular coordinates the point Pis 
represented by the complex expression x + .i:tl, as 
previously explained, and we have the further 
relation R2 = :r.2 + u2• From trigonometry, the 
tangent of the angle O is given by y/x, so that 

8 = tan-1 'I!. 
;i; 

With these relationships, and extensions of them, 
it becomes possible to transfer from one coordi
nate system to the other. The polar form is more 
convenient for multiplication and division. 

It should be noted that the expression R Le 
does not mean that R is to be multiplied by L 0. 
To prevent confusion and to permit root nnd 
power operations on complex numbers, it is ad
visable to use a somewhat different method of 
expression. It was earlier pointed out that the 
rectangular coordinates of a point could be found 
from 

P = R (cos 0 + j sin 0) 

where R is the modulus. The expression R (cos (J 

+ :i sin 0) is the kind of expression we need for our 
purpose, but is cumbersome. However, it can be 
shown that 

cose +.fsin(J = elJ 
and 

cos (J - j sin 0 = 1ri0 

where e is the base of the natural series of 
logarithms. 
Hence 

R (cos 0 + .f sin 8) = Rell 
and 

fl (cos e - j sine) = Re-;O 

These forillll are very convenient for multiplica
t,ion and division, since the exponents are handled 
in the ordinary way. The operations of multi
plication, division, raising to a power, and ex
tracting a root are illustrated by the following 
examples: 

2c;600 X 4ci300 = (2 X 4) efc6oo+aoo) = Se1900 

4e;4oo + 2e-;200 = 4; 2(ei400-(-;200>) = 2e;C40o+200> 

= 2cf600 

(6ei400)2 ,.,, fi2e;4o 0 x 2 = 36eisoo 

V36e/60o = '\,/36 ,ve1aoo = 6e50012 = 6ciaoo 

A little study will show that these operations 
are identical with those of ordinary algebra where 
exponents are involved. 

By utilizing the exponential form we can solve 

0<'.tober 1943 

our parallel circuit problem by the following 
procedure: 

(R1 + jwL) ( R2 - !c) 
ZT = -----------

(R1 + jwL) + ( R2 - le) 
z. = ( 300 + j400) (200 - j300) 

7 
(300 + j400) + (200 - j300) 

Fig. 9 

To change 300 + j400 to the exponential form 
we must find the modulus and the exponent. The 
modulus is equal to v•'x2 + y2, or •V(300)2 -f 
(400)1 = v'25 X 104 = 500. To· .find the ex
ponent we must find the phase angle, which we 

know is given by tan-1 ¥.. Hence the angle is 
X 

400 
tan-1 arm = tarc1 1.333 

and 0 = 53.1 degrees 
Consequently, 

300 + j400 = 500ei53•
10 

By an identical method, 
200 - .f300 = 360.5e-i56 •

30 

and 
(&00 + f!OO) + (200 - j300) = 500 + .flO0 

= 510ei11•
30 

Ho that 
Z 500ei"3•

10 X 36U.5e-i06•
30 

, T = 51Qei11•30 

500 X 360,5eil53.1o+c-5s.aoJ-ll.3,J 
Z1• = ------------

510 
Zr = 353.4c-i14·50 

Since the P..xponent i'l negative the phase angle 
is negative, indicating capacitive reactance. The 
impedance consequently has a value of 353.4 
ohms, with the current leading the voltage by an 
angle of 14.5°. 

Complex notation offers an exact method of 
computing complex networks, as well as a rela
tively simple one once its principles are under
stood. It is used in most radio and communica
ti_op.s textbooks, as wE'Jl as in many technical 
articles in engineering publications. 
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IN •rHrs month's ITS 
listing, we've included the YLs 
who have reported in to Head
quarters. However, we're sure 
there must be many more in 
both uivilian and military rm.
pacity who haven't told us of 
their whereabouts as yet. Let's 
have a better YL showing in the 
roster - and how about, some 
snapshots, too? 

Occasionally, licensed a,ma
teurs in the service are assigned 
non-radio duties in which their 
past technical education and ex
perience find no useful outlet. If 
you are one of these and believe 
it will be of benefit to the service 
if you are assigned to radio duties, 
write us details of your education 
and radio experience, licenses 
held, present, duties, military 
serial number, and the date you 
entered the service. 

We've been instrumental in se
curing transfers for many of the 
gang who have found themselves 
in such a position. Your request 
must receive favorable endorse
ment by your CO first, however, 
so save time all around and get 
his blessing before writing us. 

A local Hartford OM joins a sec
ond-district ham for this snapshot -
1 )ominick Duva, WlNEA, left, and 
Robert Schill, W2NLD, right. Both 
were aviation cadets at Niagara 
University when this pictnre was 
taken, but have since transferred to 
Nash ville for further instruction be
fore receiving their commissions. 
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ARMY-Am FORCE 

I.T. CAMPBELL, W4GKU, 
instructor at Maxwell Field, 
writes in to tell us of an amusing 
incident which occurred while- he 
was taking the roll. It seems he 
asked A/C Smiddy, W90AP., 
what his QRA was, and when 
Smiddy replied, '' Hammond, 
Indiana," another cadet imme
diately piped up, "I've worked 
you, mister." There must have 
been quite a ragchew when that 
class was over! 

!AEA, Russell, Sizt., Craig Ji1d., Ala. 
JAHN, Ositood, Gt., Orlando, Fla. 
lCBB, Dubois, Lt., Presque Isle, Me. 
lDDB, Macomber, AJC, Maxwell Fld., Ala. 
HlDJ, Small, Si>;t., Sioux Falls, S. D. 

9TRT, Thompson, Pvt., Amarillo, Tex. 
9UVS, Paulsen, Pfc., Sioux Falls, 8. D. 
9VIV, Clawuhn, 2nd Lt., foreign dutf __ 
9WNI, Kehborn, 2nd Lt., address =own 

()perator'&license on~y: 

Bngberg, Capt., address unknown 
~'ayman, A/C Lopn, Utah 
Gerrish, Pfc .. !fott Field, Ill. 
Johnson, Cpl., Alamogrado, N. M. 
Kevra, Avn. Student, Kutztown, Pa. 
Miller, Pfo., addre,a unknown 
Robertson, 'I/Sgt., foreign duty 

MARINE CORPS 

IN RESPONSE to our calJ 
for more Marine Corps A WSRs, 
we received a grand letter from 
the father of W 4FIJ giving de
tails of his son's service. This 
should he a good example for 
other parents to come forward 
and tell us o.f their soru; who are 
hams as well as Marines. 

lLRA, Bosworth, Sgt., Sioux Falls, S. D. 
!MET, 'Tierney, 2nd Lt., Bowman ~'icld, Ky. 
2EXR, Hansen, Pfc., Sioux Falls, S. D. 
2KGL~ Hill, Lt., Minneapolis. Minn. 
rJ:!:qJ", Fre,nch, Pfc., 8.fott li'ield, Ill. IGGY, Paige, Camp Elliott, Cal. 
2.N (, Y, Sp11lner, Lt, Scott :Field/jJ;ll. 1G'FW, Rudenauer, Lt., foreign duty 
ZNXV. Bowen, A/C, Okmh~ma . 1ty,_ Okla. 1,~'ED Coleman, Lt., address unknown 
20ND. Lamprecht, Pvt., M1tchfli] ~Jd., N. Y. 3HKU, Lynch, Pvt., Grove City, Pa. 
3CBT. Cowan, Lt., address unknown , 3JAA Spandorfer, Pvt., Durham. N. C. 
JH<'OT; Sc)iafer, 2nd Lt,, Yale University 3JBS' Markowitz, Pvt., If,gan, Utah 
:UHB, S~1bel,_2nd Lt., Westover ~1d., Mass. aJCB, Morris, Maj., foreign dutv 
.IJOS, Gillen, Pfr., Presque We~ Me. . 3JPL Kozak, Lt., Washington, b. C. 
4AHQ. Story, Pvt., Patterson Fid.1 Ohio 4DPN, O'Cain, T t., foreign duty 
4DDF, Dortch, Pvt., Westover .F1a., MaBB. 4FLJ Kapp ·ue, Tenn. 
4DSK, Bates, Lt., address unknown 5JOO' Whit; address unknown 
4HCY, Hinds, Pfc., Memphis, Tenn. 6EOM, Roge~s. 2n t., address unknown 
K5AD, Melot, S/Sgt., address unknown 6FllQ. Harris S/Sgt. Cherry Point, N. C. 
5BYF', Lynn, 2nd Lt., Pecos, 'lex. 8KKR Hipke:U. 2nd Lt., San Diego, Cal. 
sqRN, Bradshaw, 8/~ .• KeQv Fld., Tex. 9DNM, Ratht,w;, Pvt., Notre Dame, Ind. 
5C,TS, Katzer, A/C, Clii"'!ll.o Ill. 9ILQ, Crimp, Pvt., Evanston. Ill. 
ex-5HJO, Taylor, T/Sgt.1 March ~'Id., Cal. 9JFF, Wagstaff, Pvt., Logan, Utah 
5IGW, Day, 2nd Lt., adar\l"" unknown 90CD, Burnett, Pvt., Lafayette, Ind. 
5JQN, Crawford, Sgt., Majors Fld., Tex. 98HO, Chrietopherson, T/Sgt., San Dirgo 
5KDO, Benham, Lt., address unknown 
ex,6CJZ, Blanco, Lt., Asheville, N. C. 
6IZV, Bartholomeaux, M/Sgt., San Antonio 
6KTI, Martin, Pvt., Jefferson Bks., Mo. 
6MQP, Dowell, Lt., Pecos, Tex. 
6MWK, Spaulding, Capt., Philadelphia, Pa. 
6MWY Lundquist Lt., Pecos, Tex. 
60JB, Sturtevant, Lt., Boca Raton Fld., Fla. 
6.PHA, Furst, Lt., Maxwllil Field, Ala. 
6Rl!G, Hender~on, Cpl;i Kan"'!" City, Mo. 
6RMH, Leto, F., Pfc., ooott Field, Ill. 
6RMI, Leto, A., Pfc., Scott ~'ield, Ill. 
ijRMQ, Tully, Pfc., Scott E'ieJd, Ill. 
6SMC. Gaffey, 2nd Lt., Barksdale Fld., La. 
6TJN, Wells,Pvt.,addressunknown 
K7CNF, Ho_ward, Maj., -½bevig:~ N. C. 
7GKA, Eldrulge, Lt., Madison, w1e. 
7GMV, Lida, aviation student, State Col-

lege, Pa. 
7IPE, Beason, Pvt., Jefferson Bks., Mo. 
7JDD, Spender, 2nd Lt., Luke Fld., Ariz. 
8IYJ, Pindroh, Sgt., Sioux Falls, 8. D. 
&fEL, Deeken, Lt., Boca Raton, F'la. 
ex-8KPG, Ray, Pfc., Sioux li'aU., S. D. 
SKWN, Burgess, 2nd Lt., San Antonio, Tex. 
8PNK, Southern, Lt Ala. 
llAFN, Lovegren, - Fld., Mich. 
9CRE, Brown, Sgt., Rosecrans d., Mo. 
9DIK, Hahn, Pvt./Spec., Chico, Cal. 
9DLH, Matheny, Lt., address unknown 
9EDS, Rousar, Lt., Scott Field, lll. 
9FMX. Williamson, Pfc.i,l;!c<>tt F'ld., ill. 
om,_tathrop, Lt., Ft. worth, Tex. 
9M.t!.u,._Quint,'Cpl., forei&n dnty 
9QLA, raosen, A/C, Santa Ana, Cal. 

Operator's license only: 

(}raf, Pvt., Logan, Utah 
Johnson, Sgt., foreii,n duty 
McNett, Pvt., San Diego, Cal. 
Parsons, Sgt., New River, N. C. 

ARMY-GENERAL 

THE other day we heard 
of anew non-DX QSO. One ham, 
employed in a metal-working 
shop, heard a cheery GQ being 
sent ori a grinder by a fellow 
worker. Even though we're off 
the air, hams will always find a 
way to keep up contacts! 

lGCM, Caffery, Pvt., Camp Haan, Cal. 
ll,YD, LaFont. Sgt., Camp Campbell, Ky. 
JNDC, Ward, '11/5, Fort Adams, rt. l. 
2C'FW, Peterson, Pfc., Ft. Jackson, S. C. 
m<-2EJW, F'ellennan, Pvt .. Ft. Jackson, S. C. 
2MAM, Merenda, T/5, Fort Worden, Wash. 
3BSib Stanton, T/5, W'!"hington, D. C. 
3F'WF, Young, Lt., Baltimore, Md. 
3GWZ, Meyer•, Pvt.-' ~'t. Knox, Ky. 
3HFW Bu!Jer, T/5, l:itate College, Pa. 
3IMI,Goldman,Pvt.,Ft.Leonard Wood, Mo. 

QST for 



3IRO, Stevenson, Pvt., address unknown 
4EMT, Poole, Lt. Cot. Camp Croft, S. C. 
4GYH, Minturn, 2nd Lt., Long Branch, N. J. 
4HPE, Gordon, Capt.,_ Camp Bowie, Tex. 
5IJA, Williami,, Pvt., i::!heppard Fld., TeL 
5JAT, Cresap, Cadet, Iowa City, Iowa 
5KHL, Garver, 'f/4, New Orleans. La. 
6HYZ, Rees, Capt., Camp Hood, Tex. 
ex-61FB, Shubin Sgt., foreign duty 
6LXC, Brock, S/Sgt., foreign duty 
6QVB, Nelson, Pvt., address unknown 
6S~ Mayeda, Pvt .. Camp Shelby, Mib8. 
6Si,. w, Huntington, Cadet, Orono, Me. 
K6TYI, Nakamura, Camp Shelby, Mi ... 
K6UFO, Carl, T/4, foreign duty ' 
7JfJE, Hill, S/Sgt., forelgn duty 
K7FOS, Gaffney, S/Sgt .. foreign duty 
7FZR. Lindley, M/Sgt., foreign duty 
7GHZ, Quinn, S/Sgt., Minneapolis, 'Minn. 
8ESN, Kemberling, Capt., address unknown 
8MTE, Hansen, M/Sgt., foreign duty 
8PPQ, ~1eislunan, Lt .. foreign duty 
8TKA, Jorek, Sgt .. Mississippi 
8UYN, Zimmerman, M/llgt.,foreign duty 
8VBS, McFarlan, Pvt .. Camp Wheeler, Ga. 
8VEH, Conklin, Pvt., Ft. Brae:g, N. C. 
8VLC, Kevra, Pfc., Lincoln, Nebr. 
9A~N, Wilson,tll(t.,foreignduty 
9Bl• H, Herbert, Pvt., Atlanta, Ga. 
ex-!)CKR, Anderson, Cpl., foreign duty 
9DLN, Slack, Pvt., addres& unknown· 
9HCE, Herron, Cpl., Trinidad, Colo. 
9JVX, Graham, Pvt., Ft. Knox, Ky. 
9LTC, Berndtson, Cpl., Ft. Logan, Ohio 
9MUA, Wee, Pfc .. Pille Camp, N. Y. 
(lTFC, Storman, W/0 (jg), foreign duty 
9UFQ, Nininger, Sgt.,foreign duty 
9UUH, Rees, Sgt., foreiiµ, duty 
9VGZ, Colvin, Pvt., Ft. B!i .. , 'lex. 
9WQH, Ingels, T/4, fore~ dut;r. 
9YS!, Hoffman, 8/Sgt., Camp Haan, Cal. 

Operator'slieeuse only: 
Bailey, Pvt., Ft. Riley, Kan. 
Berger, Pvt., Camp Roberts, Cal. 
Boyle, Pvt., Ripon, Wis. 
Chambers, M/Sgt .. foreign duty 
Evans, Pfc., address unknown 
Visher, T/4, address unknown 
Ford, T/3, address unknown 
lsaac-s, Pvt., F't. Knox, Ky. 
Jugenheimer, Pfc., Ft. George Meade, Md. 
Lesage, Pvt .• Ft. Knox, Ky. 
Lowish, Pvt .. Camp Bowie, 'reL 

• Maek, Pvt., Fordham University, N. Y. 
Neville, Pvt., E'ort Adams, R. 1: 
O'Donnell, Pvt., Columbia, Mo. 
Smith, Pfo., Camp Breekenridi,e, Ry. 
Van Winkle, Pvt., Ft. Knox, Ky. 

NAVY-FOREIGN on 
SEA DUTY 

ARMlc RIGGS, W7HAD, 
really is in the groove! He built 
up a record player with the aid of 
an article in QJST, and says, "We 
make our own recordings now 
and also have the best in hep
cattin' music." 

lDDK, Salloom, RM!c; lLDV, Gooding, 
RM2c; lNNI, Prinsen, RM; 2HYK, Melan
son, Ens.; 2JHK, Lewis, RMlc; 2LCM, Mof
fat, Lt.; 2LMR. Abeles, RM3o; 3FYK, Wer
iwr, RMlc; aGEV, .Armstrong, EMlc; ex
JHIP,Kramer,l!JM1c;3JML,Kwapien,CRM; 
,;x-30A, Stein. CRM; 4BZA, Thoma•; 4CUR, 
Meredith, R'rlc; 4GBA, Krape, ART2c; 
/iBZH,Compton.CM2c;6AGW.Owen,RM3c; 
6CP,Rawson,ACRM;61!JMX,Hudson.RTlc; 
6Hlf?, Cotehefer, Lt. C_omdr.; K6IQN, Spare, 
Lt. Comdr.; 6NJK, Dixon, RM2c; K6NSD, 
Johnson, ORM; 60BC, Trumbo. Lt. (jg); 
K7IQJ, McLaughlin, ARM!c; 6SGL, Collett, 
RM le; 6TJY, Sowman, ORM; K6UHL, Wars 
ren, Lt.; 6UKM, Rall, RM2c; 7KX. Parrott, 
Omdr.; SNS];:, Ross, CRT; 8RHM. Jones, 
RM!c; 8UIL. Hughes, ARMlc; 8UIY, Baker, 
Lt.; 8VNN, Damm, RM3c: 9APU, Berent, 
RMlc; 9IQM, Weber, RMlc; 91YP, Larimer, 
Lt.; 9LSF. Petersen, RT2c; 90SZ, Fieehet, 
ARM2c; WIN, Murtberg, RTlc; 9SYC, 
Heckert, Lt. Comdr.; 9VLG, Berent, RM2c. 

October 1943 

ARMY-SIGNAL t.:ORPS 

t/ST takes a bow after re-. 
ceiving a letter from Lt. Col. 
Hertzberg, now on foreign duty. 
W2DJJ says: "After' walking 
three blocks from the railroad 
station of a tiny British town and 
snooping idly through an olde 
book shoppe, what did I find but 
a shiny copy of the July, 1943, 
()ST. It sure looked good, and I 
read it through five times in one 
evening." 

1GKX, MacNeill, Silt .. address unknown 
lKDB, Mroczskowski, Sgt., address unknown 
ILRL, .Armstrong, Sgt., address unknown 
1NBN, Carleton, Lt .. Indianapolis., Ind. 
INFP, Manna, Pfc., Ft. Monmouth, N. J. 
ex-2ABZ, Regan, Keyport, N. J. 
2GOB. Davidson, Ft. Monmouth, N. J. 
2HLS, Till, T /~t., Military Res., Va. 
2HUQ,GradyJ..Cpl .. HalfMoon Bay, Cal. 
2KPE, Katz, vpl., Fresno, Cal. 
2.KSS, Kieser, Lt.,foreign duty 
2LFE, Kayhart, 2nd Lt., Cambridge, Mass. 
2LHY, Schnetzer, •r/5, Ft. Monmouth 
2LOP, Cooke, Pvt., Camp Toccoa, Ga. 
2MTX, Samuels, Sgt., foreign duty 
201<'1', Rodin, Pvt., Camp Crowder, Mo. 
3AG, Hunton, address unknown 
3GOZ, Reynolds, Lt., Cambridge, Mass. 
31CA, Schaff, 'I/5, Ft. Monmouth, N. J. 
3IHU, Kensinger, T/Sgt.1 foreign duty 
4FLC, Tsumas, T/4, foreign duty 
4HUU, Levine, Lt., foreign duty 
4IDI, Talley, Pvt., Camp Ellis, Ill. 
fi.JBL, Mathews, T/5, Davis, Cal. 
oKER, Stith, Lt., torei\!n duty 
6GVU, Elser, Lt. Col., foreign duty 
6KA V, Bull, 2nd Lt., address unknown 
6MPA, MO!dda, 2nd Lt., Brookley ~'Id., Illa. 
6ROD, Frederickson, Capt., foreign duty 
6TYX, Dolan, Pvt., Davia, Cal. 
7AAX, Dillow, Maj .. Sacramento, Cal. 
7ELW, Peterson, T/5, foreign duty 
7GTD, Cole, Maj., foreign duty 
7HAN, Donaldson, Pfc., foreign duty 
7INX, Matsen, T/Sgt., Robins l<'!d., Ga. 
SANA, Museari, Lt., Ft. Monmouth, N. J. 
ex-8BFI, Reuman, S/Sgt., Camp Murphy 
8KJP, Schneider, T/5, Ft. Monmouth, N. J. 
8KRS, Balmer, Lt., foreign duty 
8NPK, Apple, Cpl., Camp Sill, Okla. 
8PZE, Norris, Lt., Washington, D. C. 
&RMS, Clark, 2nd Lt .. address unknown 
8RZG, Miller, Pvt., address unknown 
8SZC, Ebersole, 2nd Lt., Carrabelle, Fla. 
8TQO, Malinowski, Pvt., Camp Crowder, Mo. 
8TWQ, Walter, address unknown 
8UHP, Baur, address unknown 
8llQW, Kaczmarczyk, Pvt., Columbia, 8. C. 
8VOI, Haynes, Pvt., Half Moon Bay, Cal. 
9BMW Knoll, Lt., Dayton, Ohio 
9CZB, Sweeny, 2nd Lt., foreign duty 
9GAZ, Stodden, M/Sgt., Camp Adair, Ore. 
9IZJ, Eaton, Sgt., foreign duty 
9LCT, Kir~,v. T/5, Lexlngton, Ky. 
9MHB, MillB, Lt., foreign duty 
9NMH, Creutz, Cpl., Camp Crowder, Mo. 
9PLD, Graham, T/4, foreign duty 
9POU, Fesenmeyer, Madison, Wis. 
9TGO, Price, Cpl., foreign duty 
9TWO, Rufing, Pvt., Camp Crowder, Mo. 
VURM, Austin, Pvt .• Camp McCoy, 'ii is. 
9VZM, Neudecker, Lt .. foreign duty 
9WRB, Limberg, Lt., Atlanta, Ga. 
9YXY, Johnson, Pvt., Ft. Snelling, Minn. 
97.EM, Toberman, Pfc., Camp Murphy, Fla. 

These five patriotic hams have just 
eompleted a pre-radio course at one 
of the midwestern schools. Before 
i;eparating to take advance training 
in various parts of the country, they 
got together and had this snapshot 
made. L. tu r. - RT2c Hamlin. 
WlMCA; RT2c Geisler, 2WKEY; 
RT2c Miller, W8WBT; RT2c Blum, 
W2MY; RT2c Russell, W8UIZ. 

G. C. Bartoo, W3JAO, of Hyatts
ville, Md., was a cadet at the Coast 
Guard Academy at New London at 
the time this picture was taken. We 
haven't heard from Glenn lately, but 
wherever he is we're sure he's giving 
a good account of himself. 

Operator's license only: 

F..ngstrom, Pvt., Camp Crowder, Mo. 
Feldman, Cpl., Cincinnati, Ohio 
Seeondari. T/5, F't. Monmouth, N. J. 
Simon, T/5, Camp Crowder, Mo. 
Sinuk, T/5, Ft. Monmouth, N. J. 

WAC 
8UCW, Koch, Cpl., Hollidayi,burg, l'a. 

lNRB, Bucknam, Ens .. Norfolk. Va. 
6PG9J Rumrill, Ens., Washington, D. C. 
8UC1, Conrad, Ens., Norfolk, Va. 

C',OA.ST GUARD 

JusT to start something, 
RMlc Voodre, W8MUR, nomi
nates himself as the oldest ham 
in service -·-- having been past 51 
when he enlisted on October 28, 
1942. Any takers? 

lDWG, Schermerhorn, AS, Manhattan Beach 
lMJS, Bowen, RMlc, Groton, Conn. 
2DCA, Ahcrne, CRM, Miami, Fla. 
2ILE, Beecher, RMlc, Florida 
ex-3GQV, Twiford, RT!c, Norfolk, Va. 
3HRA, Treat, Asst. Surgeon, Ft. Trumbull, 

Conn. 
3JAN, Britton, RM!c, Port Angele,, Wash. 
4AXY, Murphy. R'l'lc, Miami, Fla. 
4FNR, Adams, AS, address unknown 
6FKL, Souza, RTlo, San Francisco, Cal. 
ex-6RFK, Roughton, RMlc, foreign duty 
7GOW, Alcorn, Ens., Nelseott, Ore. 
SAXE, Dygert, Ens., address unknown 
8UJJ, McMillan, Coxswain, foreign duty 
9DJG, Jansen, address unknown 
9'l'ZY, Scovell, Slo, foreign duty 

Operator's license only: 

Widmann, ASR, Brooklyn, N. Y. 



NAVV-GENERAL 
ONE ham sends us a fine 

list of amateurs in bis branch, 
and says: "Keep up the good 
work on QST while the hams 
make the JIGs sign QRT." 
!KVP, Randall, address unknown 
.ILU, Allen, Lt., New York, N. Y. 
lMHD, Jones, RM!c, addrese unknown 
lND, McGaughey, address unknown 
2DZR, Grelck. Ens., Princeton, Ji!. J. 
2FKL, Nole, CRM, Port Blakelv, Wash. 
2JNU, Gravitz, S2c, Sampson, N. Y. 
2LSG, Knowles, AS, Ithaca, N. Y. 
2LPD, Laster, Ens., New York, N. Y. 
2MQS, Ho-.fard, Photo. Mate le, Indian Head, 

Md. 
3CYQ, Hopwood, Lt. (jgJ, Lauderdale, Fla. 
3GYW,Loucks,Lt.Comdr.,Washington,D.C. 
3HAT, Sechler, ARMle, Quonset Pt., R. L 
3IJQ, Ruehl, Lt. (jg), Cambridge, Mass. 
3JL.X, Ma Car thy, Lt. (Ji), addrese unknown 
3JMB, Wilson, Lt. Comdr., Washington, 

D.C. 
4FXM, Caesar, RM!c, Richmond, Fla. 
4GFB, Malone, RE, address unknown 
4GQW, Hall, RM2c, Norfolk, Va. 
4HLJ, Cook, CM2c,.Duncan. Mis!. 
¥~ Cresap, ARM!c, San Diego, CaL 
t!JliU, Bates, A/S, Hiram, Ohio 
6PRC, Holk, Lt. (jg), 9ambridge, Mass. 
6RKP, Chavarria, RM2c, Treasure Is., Cal. 
6SVT, Woodcock, W/0, Corpns Christi, 1ex. 
6TIX, Hill, Lt. (jg), San Die.go, Cal. 
7ERA, Manning, RM2c, New York, N. Y. 
7IOZ, Kopra. Sic, Logan, Utah 
7JBE, Brown, Sic, Logan, Utah 
8ELO, Lorentz, Lt., Morehead City. N. C. 
ex-SGPF, White, RE, Arlington, Va. 
8TIT, Anderson, A/S, Great Lakes, III. 
8TRV, Nye, address unknown 
lITSS, MacPheroon, RM3c, Brooklyn, N. Y. 
8UCB, Fox, Lt. Comdr.I Annapolis, Md. 
sy,QY, Roberts, A/S, C eveland, Ohio 
8v w v Gibson, RM!o, address unknown 
9AEJ, ~r, Slc, Stillwater, Okla. 
9BLS, MacMillan, A/S, Middletown, Conn. 
9DXY, Quinby, Lt. Comdr. Lincoln, Nebr. 
9EHT, J{irts, A/S, Great Lakes, 111. 
9F'~'P Smith, A/8, Evanston, Ill. 
9GFT, Frohardt, A/S, Great Lakes, Ill. 
9GP4~ Thompson, A/8, Louisville, Ky. 
9NDM, Shell\ Lt., Norman, Okla. 
9NWM, Wins1ow, A/S, Appleton, Wis. 
90LX, Olson, Ens., Lincoln, Nebr. 
9POD, Weber, Ens., Washington, D. C. 

Operator's license only: 
Allen, Candidate, Lafayette, Ind. 
Aseltine, A/8, Berkeley, Cal. 
Augustyn, 82c, address unknown 

Here's a fine representative of a 
radio-minded family- Pvt. D. J. 
O'Connor, W8UVQ, of the Signal 
Corps. He is now learning to copy 
code GI-style at Camp Kohler, Calif., 
having been transferred from the 
Coast Artillery by virtue of a ham 
ticket and ARRL. W8UVQ got his 
ticket at the age of 16. His YL sister is 
W8WRH and his brother ia W8S0Z. 
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A 'phone ham now pounding bragg 
for Uncle Sam, Pfc. E. J. Sedik, 
W9NRN, better known as "Chink," 
when last heard from was finishing 
up his training "ith a bombardier 
group of the AAF. His ke}ing even 
now may he piercing the ether over 
•ome bot spot in the battle zones! 

Briemer, A/S, Sampson, N. Y. 
Craig, A/8,. Urbana, ill. 
E!ggert, A/rs, Boulder, Colo. 
J.-ierraino, RM2c, Green Cove Springs, li'la. 
Harrison, A/S, Farragut. Idaho 
Holt, S2c, M08f•ow, Idaho 
Hooker, 82c, Wllliamsburg, Va. 
Jones, A/S, Urbana, Ill. 
MoCuistion, A/S, Ruston, La. 
McKelvey, A/S, Aloes, Iowa 
Reynolds, A/8, Hoboken, N. J. 
Rutishauser, A/S, Pasadena, Cal. 

MERCHANT lUA.lllNE AND 
MA.RITDIE SEllVICE 

\\T. V. LANDA, W5HNH, 
Chief Radio Officer, di::;patches a 
message to ns in which he says: 
"The merchant, seaman always 
was a pretty unassuming fellow, 
even to getting accUBtomed to 
being called • Radio Officer' in
stead of the 'Sparks' of former 
days. However, it would be nice 
to ~ee more names of hams in this 
outfit who now help keep thmn 
sailing." We second this idea 
unanimously! 

llFV, Hansen; lJTI, Tallman: ILCA, Dun
ham; lLYF. Gel..; IMKL, Peduto; lMPT, 
Doherty; lNBQ, Dos}<; JQQ, Iloocock; ZOOM, 
Johnson: 2GRZ, Hemeken; 2HNJ, Erhardt; 
2JAU, Bjornsen: 2LPQ, Laster; 2MPI, Borg
lum; 2MRY, Gillen; 2NJO, Warner; ~OGO, 
Schellhorn; 3GBK, Maples; 3HPO, Kost; 
3IFU, Stumpo; 3JHS, Barnes: 4BRB;Stkes: 
4HAC, Waldrop; 4HHK, Wilson; 5EIZ, ray
lor; 6GES. Johanson; ex-6LHS, Diehl; 60MX 
Churchon; K6RYR,Choi;6R.Z'l,Grill; 6SHL, 
Howell; 6TMQ. Gray; 7GBL. SterlillJl; 7JCC, 
Brockway; 7FH, Johnson· 8RGL, i:ichcnck; 
SSXD, Garcia; 8TFX, McQuceu: STWP. 
Wallander; STYX, Hunter; 8VDF, Brcynak; 
8VSP, Hickman; 9DEJ, Gibson; ex-llEOP, 
Smay; 9FSiiJeegarden; 9Gz;z, Quinn; 91~. 
Meyer; 9JPx, Heffernan; 9PBW, Lee; 9l'VC, 
Kleven; 9VQE, Bellman; 9YMV, Waggoner; 
and Birge, Der~l)elian_, Edall, Fells, Gamba,g, 
Hartwick, Hollistan, Ke1"cy and Rampy with 
operator's license only. 

2gRH, McHenry. Lexington Signal D,•pot 
:!.JIOB, Mirani1,1,adio enginc,;r 
2}'rI. Morse, Signal Labs, Ft. Hancock 
2HOW, Pomerantz, SC, Ft. Monmouth 
2HXO Mogensen, Signal Labs, Ft. Hancock 
21SE, McCarthy, Philadelphia Signal Depot 
tJVV, Noves, SC, Ft. Monmoath 
?.Kl!'G, O'Brien, SC, Ft. Monmouth 
2KTD, Nicholas, ~C, F't. Monmo'!.th 
~l,FR, Perry, rad10 work, Scott Field, lll. 
:!LIR, Moore, SC, Ft. Monmouth 
~LNP, Popkin, SC, Ft. Monmouth 
:!LZK, Pater,radioimtr .. Flushing. N. Y. 
?.MTD, McCann, SC, Ft. Monmouth 
20BD; Moreira, iuspector, Evanston, Ill. 
20cc, Marehall, SC. Ft. Monmouth 
20FA, Ohlstein, SC labs, Ft. Hancock 
2000, Pope, SC Labs. Be!mnr. N. J. 
:rnrrs, McC!cnon, NRL, Bellevue, D. C. 
1\EMM, Priest, radio work, foreign duty 
:;ESO, Oertel, NRL, Bellevue, D. C. 
31/NG. Melton, NRL. Bellevue, D. C. 
:WQH; Montgomery. NRL, Bellevue 
:JlcYJ, Price, NRL, Bellevue, D. C. 
~H07,, Page, NRL, Bellevue, D. C, 
3HUD, McCabe, NRL, Bellevue. D. C. 
:lHYS, McCoy, NRL, Bellevue, D. C. 
3IKK, Mc Vay, NRL, Bellevue, D. 0,· 
3JME, Mengle, NRL, Bellevue, D. C. 
4BCZ, MeMasters, SC, Tallahassee, Fla. . 
4COM. Shinn, CAA, op. in charge, Albany, Ga. 
4DMZ, Pope, SC Labs, Ft. Monmouth 
4~;gp-J Wiggins~USNAS, Jacksonville, Fla. 
4lili,M, Towns, · ton SiJ!'.!UU Depot 
4EJVK, McCrory •, ARM, El Paso, Tex. 
4KX, Wofford, Fbc, Wa&hington, D. C. 
4FHJ, Moore, Signal Labs, Ft. Hancock 
4FJI, Strain, FCC, radio technician • 
4HAD, Villareal, SC, foreign duty 
4HJO, McLendon, FCC, asst. moo. officer 
4HUL, Petree, Siimal Labs, Ft. Hancock 
-HFE, Searcy, ill', instructor . . 
4IHV, Phillips, SC, radio mech., Ogden, Utah 
4l'L, White, US Engineers, radio operator 
5AAQ, Webb. War Dept.,insp., Wright Field 
5ABI, Velte, Lexington Signal Depot 
ex: ... ~ABM, Ray, lfCC, asst. mon. officer 
5AET, Meiners, Lexington Signal Depot 
5AMX, Lantz, Philadelphia Signal Depot 
ex-K5AQ, Stewart, radio instructor, Good-

fellow Field, 'I ex. 
5AUP, Townsend, Naval Air Base, Corpus 

Christi, Tex. 
ex-SBBB, Rumble, Signal Labs, Ft. Hancock 
5B[, Schreiber, operator, Brooks F'ield, Tex. 
.5BTK, Sharpwinkel, Lexington Signal Depot 
5CJF, Stone, Lexington Signal Depot 
5CLP, Rountree, ]?CC, intercept officer 
5DYU, Wood1 µJ\ jr. aircraft electrician 
5EER, Y aunt, Lexington Signal Depot 
r;EHU, Snyder, radio instr., Cushing, Okla. 
5EllR, Polvado, radio, Dunran Fieldi Tex. 
5EIV, Mullen, radio work,J,t. Wortn, Tex. 
5EPC, White, NRL, Anaeostia 
5EUI, Su\!1!8, Lcxlngton Signal Depot 
5EVL, Mills, instructor, Sim Antonio, Tex. 
5FDS, Threadgill Lexington Signal Depot 
5FKB, Newsom, 1exingto.n Signal Depot 
5GGC, Rubin, Lexington Signal Depot 
5GGU, Simmang, operator, Brook.sfield, Tex. 
ex-SG1L, Wright, instructor, Scott ~,eld 
5GNF, Nelson, FCC 
5GYQ, Mitchell, Lexington Signal Depot 
5HDY, Stadtlaoder, radio instructor, Good-

fellow E1cld, Tex. . 
5H!P, Smitb,asooc. RE, Ft. Sam Houston 
ex-liHYW, O'Donnell, FCCi.,intercept officer 
51JJ, Morrison, radio work, ::san Antonio 
510W, Smith, AAC, radio repairman 
5ll'E, McCulloch, Lexington Signal Depot 
5IVC, Taylor, Lexington Signal Depot 
i\TYJ, Roy, rtldio wor!<, San Antonio 
5JU, Hives, I•·CC, radio worl<. 
5JHR. Romine, Lexington Signal Depot 
5JIG. Nixon, radio mechanic-technician 
5JKC, Montemayor, opr., Brooksfield, Tex. 
5lQE', Sorrells, Lexington Signal Depot 
MSY, Schmitz, SC, inspector, Wright Field 
r.JXJ, Terhune, FCC, monitoring officer 
5KEE, Rotramel, Weather Bureau, Ft. Worth 
[;JIBV, Southworth, Lexiiljl;ton Sil!llal Depot 
JKllR, Theriot, Navy Dept., junior engineer, 

Washington . . . 
oKNR,Towery, War Dept., Washington,D.C. 
5KQD, Y OUJljl:, Hight instructor 
50I, Shults, L~ton Si 
6ZX, Se.ndera, Lexm11ton . at 
6DJI, Wendt, eng. aide, F Rosecrans, Cal. 
6DOX, Melchert, Lexin&ton Signal Depot 
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6EFC, Schmitz, Lexington Signal Depot 
ex-Hl<'FK, Sherman, SC Laba, Ft. Monmouth 
6~il.~. Powell, instructor~ Marana, Ariz. 
6HGO, Miller, SO, McOlcllan Vicld, Cal. 
610J, Recd, MIT Radiation Labs 
ilJMR, Smith, FCC, asst. mon. officer 
6JRW, Stephens, NRL, Anacostia 
6KTQ, Peele, radio instr., Whittier, Cal. 
6MLA, Young, SC, radio mech., Los Angde• 
6MXM. Waesche, OCSO, Washington 
6PBR, Shaw, Navy Dept., research & dev. 
6PJS, Paulson, SC. Hill Field, Utah 
6QAM, Nielson, SC, Hill Field, Utah 
6QAN, Nelson, student, Camden, N. J. 
oQBQ, Vaughan, jr. monitoring officer 
6QPR, Neal, Army Ordnance, San Francisco 
6RGN, Tanner, AAF, radio mechanic 
6R1F, Young, iustructor, Logan, Utah 
6RLJ, Weber, instr., Minter Fld., Cal. 
6STE, Sneddon, instructor, Logan, Utah 
6SUP, Metke, SC, address unknown 
6SZR, Mussen, SC, address unknown 
6'fDT, Wootton, FCC. opr., Santa Ana 
6TN. Turner, SC, radio mechanic 
,6UQB, Salisbury, instr., Logan, Utah 
7AIT, Robbins, AAF, radio mechanic-tech

nician, Hill Field, Utah 
7BRD, Napper, USNTS, instructor, Moscow, 

Idaho 
7BWG, Wyndham, Navy Dept., radio opr. 
7CPG, Smith, SC, address unknown 
7Di?:Iia 1;/f!'§'~!C, radio repair work, Walla 

7DHW. Weedman, NRL, Washington 
7DRY, Peterson,radioopr.,Ft. Wright, Wash. 
7FWB, Poole, 'E. Greonwich, R. I. 
7GCA, Wril;ht, !<CC, Grand Island, Nebr. 
7GYB, Myklebust, BuStan., Washington 
7GU, Moore,radioseetion, Gowen Field, Idaho 
7HQP, Rice, inspr., Wright Field, Ohio 
e.•-7MH, Perkins, SC Labs, Ft. Monmouth 
8BZP, Peckham. Ft. Monmouth, N. J. 
8CEU, Susko, chief operator, Huntington, W. 

Va. 
8CPX, Reece, Lexington Signal Depot 
8DNX, Oeche, Signal Labs, Ft. Hancock 
BEBF, Sonn, SC, inspr., Danvers, Mass. 
8'EKG, Morris, Signal Labs, Ft. Hancock 
8ENH, Wolford, AAF, address unknown 
8FEP, Smarey, radio inspr,, Chester, Pa. 
ex-8.l!'"YX, Murlin, SC, inspr., East Orange, 

N.J. 
8GFD, Yatko, SC Labs, Ft. Monmouth 
8GPM, O'Neil, eng. aide, Wright Field 
8HEF, WeiBB, SC Labs, Ft. Monmo.ith 
8HGE, Wallstrom, SC, address unknown 
BIYI, Porter War Dept., opr., Langley Field 
8JAH, ouis 
&JFC_. · o mechanic 

8LEM, Wieiek, Lexiniton Signal Depot 
SMAR, Weise, SC, chrnf inspector, Cleveland 
8MDU, Mc Vicker, SC, inspector, Marion, Ind. 
8MFM, Rice, Patterson ~"ield, Ohio 
8MEI, McKee, SC, radio mechanic tech-

nirian, San F'rancisco, Cal. 
8MXL. Watson, eng. aide, Wright Field 
isNAC, Shafer, AAF, Wright Field, Ohio 
8N AF, Tavlor, aBl!OC. inspector, Wright FieW 
8NH, McCulloch, SC Labs, Ft. Monmouth 
8NSV, Meadows, SC, inspr., New York, N. Y. 
ex-8OAG, Solomon, FCC. radio operator 
8OKN, Schramm, AAFTS, instructor, Tomah 
8PBP, M"iller, SC Labs, Ft. Monmouth 
8PFT. Price, SC, inspector, Wright Field 
8RKM, Pettet, SC, inspector, Philadelphia 
8RMR, Shurtleff, Dept. of Commerce 
8RNJ, Wilton, SC Labs, Ft. Monmouth 
8RZT, Scott, Ft. Monmouth 
SSJI, Treston, SC Labs, F't. Monmouth 
8SJL, Nusly, SC Labs, Ft. Monmouth 
8SKV, Stoner, AAFTS,instructor, 'fomab 
8SOQ, Weppler, SC Labs, Ft. Monmouth 
8'fO, Young, SC Labs, F't. Monmouth 
8TUO,Pomeroy,FCC,radiooperator,Allegan, 

Mich. 
8TVX, Syme, FCC, radio operator 
8UBE, McLaughlin, Navy Dept., radio in-

"l'""tor, Chicago, Ill. 
8UW, Price, SC, inspector, Cleveland, Ohio 
BUST, Turner, SC, procurement office 
8UTT, Pantalone, War Dept., radio operator, 

. ,Va. 
8W AP, , Philadelphia Signal Depot 
8WCD. bih, Navy Dept., inspector 
8WGU, Schmslzel, Ft. Monmouth 
8WUI, Prate,;,, radio instr .. k't, Hayes 
9AA, Read, Sv, Burr Sohool, Chicago 
9ABD, Williams, SC Labs, Ft. Monmouth 
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Lt. William E. Geyser, K7UYK, is shown here in hi• pres!'[lt ham shack 
and operating position. Lt. Geyser bails from Anchorage, Alaska, and is 
a bomber pilot with the AAF. When his present duties are completed, he 
hopes to see all his old friends on 20 meters with a California kilowatt. 

ex-9ACD, Sherwood. Navy Dept., radio in-
structor, Chicago 

9AGC, Voiles, Lcxi~ton Signal Depot 
9AGO, Rodenburg, <lC, Athens, Ga. 
9AHW, Mickel, Naval Reeearch Lab, Bellevue 
9AKS. Spencer, OGD, Washington, D. C. 
9AMJ, Sauvago, Lexington Signal Depot 
9APK, McClelland, instructor, Des Moines 
9ARE, Richelieu, CAA, Washington 
9AWX, Noland, Lexington Signal Depot 
9AZT McLoud. radio lab, Wriffht Field 
9BGH, Reynolds, radio instr., Scott Field 
0BKK, Schmid, SC Labs, llelmar, N. J. 
9BLD, Vavak, instructor, Scott Field 
9CCH, Story, SC, address unknown 
9CCZ, Saeli, Philadelphia Signal Depot 
9CNM, Powers, AAFTS, code instr,, Chicago 
9CSP, Raines, instructor, Scott Field 
9CXJ, Miller, Lexiug!un Signal Depot 
9DPE. Wood, radio operator, Grsnd Island 
9DSO, Oberg, code instructor, Chicago 
9DVL. Peterson, Philadelphia Signal Depot 
ex-9EAW, Weldon, OWI, radio engineer, 

Washington · 
llEIS, Murphey, radio instructor, Paducah 
9EOU, Moore, SC, inspector, Wright F1d. 
9BQM, Weatherly, Lexington Signal Depot 
9BVP, Mener, Philadelphia Signal Depot 
9EYH, Wallooe, F'CC, Grafton, Wis. 
9FBY, White, SC, Omaha, Nebr. 
9~'DS. Rush, SC, radio inspector 
9FEI, Stevens, address unknown 
9FFU, Rosenberger, Navy Dept., instructor, 

Boulder, Colo. 
9FII, Partney, Philadelphia Signal Depot 
9FOE. Warriner, Signal Labs, l<'t. Hancock 
9FMJ, Prehm, Philadelphia Signal Depot 
9F'PO, Mitchell, address unknown 
9GPN, Ruthstrom, address unlmown 
9GQF, Suomi, FCC, address unknown 
0GTI, Plettau, address unknown 
9GWK, Wollin, AAF, i-nstructor, Madison 
9HCR, Zindars, USN'fS, radio instr., Madison 
9HGG, Musall, AAJ<', radio instr., Madison 
9HMO, Weinman, USNTS, radio instrudor. 

Madison 
9HRH, Snoclin, address unknown 
9HXE, Pearson, SC,inspector, Wright Field 
9IAO, McKinnon, address unknown· 
9IGQ, Wesnick, Duncan Field, Tex. 
911U, Rayfiel, Navy Dept., instr., Chicago 
9IJF, Olson, Lexington Signal Depot 
9IJV, Olson, USNTS, instr.; Madison 
9IWT, Stoleberg, FCC, foreign duty 
9J'ER. Stall SC. inspector 
9JLI<', Roark. Geiger I<1eld, Spokane 
9JPT, Thompson, AAF, radio instr., Scott 

Field · 
9JSW, Moore, SC, operator, Omaha, Nebr. 
9JUE, Stachura, Lexington Signal Depot 
9Kl<'F, Vandersluis, SC. inspector, Jackson 
ee-9KNF, 'Ihompson, SC, mspector, Dayton 
9KRA, Robinson, SC, inspector · 
9KVL, Miles, Philadelphia Signal Depot 
9LIP, Munger, teehnic1an, foreign duty 
gJ,SE, Patton, FCC, asst. intercept officer 

91,UN, Snelly, Philadelphia Signal Depot 
9MBI, Reynolds, SC, inspr., Wright Field 
9MDI, Wathen, Wright Field, Ohio 
YMDV, Tipton, SC,radioinspector 
9MIE, Morris. Lexington Signal Depot 
9MLF, Wood, AAFTS, instructor, Chicago 
9MPV, Terborg, AACS, Dayton, Ohio 
9MTB, Zumwalt, radio technician, Chicago 
9MTL, Schwager.instructor, Scott Field· 
9MXJ, Wemmer, Philadelphia Signal Depot 
9MZG, Miller, Lexington Signal Depot 

BAM llOSPITALIT'I" 
SINCE publishing the Ra

dio Society of Great Britain's ad
dress in "Ham Hospitality" in 
the August issue, we've received 
word that the Society has estab
lished new headquarters in cen
tral London. The new location is 
New Ruskin House, 28/30 Little 
Russell St., London, W. C. 1, and 
the telephone is Holborn 7373. 
(A double dose of best wishes 
in that number. FB !) 

Little Russell Street is about 
five minutes from Holborn Tube 
Station and very e!ose to the 
British Museum. RSGB's suite 
is on the top floor of a modern 
building and provides a fine view 
across South London. 

John Clarricoats, G6CL, gen
eral secretary of RSGB, extends 
a cordial invitation to all ama
teurs in the service to stop in for 
a visit_, and it is hoped the new 
location will enable more Iiams 
to call on them. 

Arthur Milne, G2MI, says he 
would count it an honor to meet 
and help ente.rtain any of the 
boys who may he in London. 
Write him at 29 Kechill Gardens. 
Hayes, Bromley, Kent, or, if 
you'd rather, telephone HURst-. 
way 1877 (CLErkenwell 4088 
during business hours). 
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The Japanese Morse Radiotelegraph Code 
What It Is and Row lt ls Tra11scribed 

BY CHARLES E. HOLDEN* 

THE ,Japanese use two systems of tele
graphic code symbols. The one based on their 
own written language is called "Bekuraito," and 
is used on landline and by ship and fixed radio 
stations throughout ,Japan. When messages are 
sent to foreign countries or ships, however, the 
International Morse Code is used. 

The numerals and the letter U are identical in 
t.he two codes; otherwise, there is little similarity. 
Although the letters A, E, I, N aud O appear in 
the ,Japanese phonetic alphabet, their code 
equivalents are entirely unlike the Internationai. 
The remainder of the phonetic alphabet is made 
up of t,wo- and three-letter groups having other 
combinations of dots and dashes, as may be 
seen in Fig. 1. 

Before attempting to transcribe messages trans
mitted in this code system, it is essential to have 
some knowledge of the structure of the Nipponese 
language. The following nofa~s on the language 
will be of particular interest to anyone undertak
ing the study of the Japanese code, but should 
also be of general interest. 

The Japanese Language 
The .Japanese had no written language until 

the third century, at which time Chinese and 
Korean missionaries introduced the Chinese 
ideographic script, "Kanji," with its thousands 
of intricate characters. Although similar in their 
origins, the pronunciation of the spoken Japanese 
language was entirely different from that of the 
Chinese, and in the process of combination many 
changes were brought about. For example, the 

*o/o L. 0. Chase & Co .• 2H5 li1ifth Avf:'., :'.\i?,;v York.:\. Y. 

In the September, 1912, issue of QST 
we published a short article on the Japa
nese radiotelegraph code. Apparently it 
was a fortunate editorial selection, he
eause that article attracted considerable 
interest and found widespread use not 
only in classrooms but hy individual stu
dents. In part, this in'terest is demon
strated hy the ealls still being received 
for back copies of the issue, which, un
fortunately, has long been out of print. 
Suhsequentexperien<'c with the practical 
teaching of Japanese has disclosed the 
desirability of certain additional back
ground on the structure of the langual,!;c. 
This additional backl,!;round, togct her 
with a modified and corrected version of 
the original chart, is 1,resentcd in the 
accompanying article by a recognized 
authority on the Japanese language. 
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Chinese charaetei· for ''man'' is pronounced 
"JIN," and in Japanese the word for "man" i,; 
"HITO." The Japanese, therefore, had "to make 
a choice between using the single Chinese charac
ter for "man" 1md calling it "HITO," t.hus 
eliminating the Chinese pronunciation, or com
bining two of their own characters which, when 
placed together, would produce the sounds of 
"HI" and "TO." 

Actually the Japanese did both. In their spoken 
language both "JIN" and "HITO" mean man, 
and either set of characters may be used in writ
ing, but for efliciency t,he single Chinese character 
is used. The original Chinese characters and pro
nunciation have been used in many cai,cs and, in 
addition, the Japanese have created a ba,;ic pho
netic alphabet called a ''syllabary,'' iu which the 
various sounds of the language are represented by 
symbols. These are arranged in an order known 
as the "GO.JUON" or "fifty sounds," which 
corresponds, in a measw·e, to the alphabets of the 
western world. This it1 not an alphabet in the 
sense of a basic group of single-letter symbols 
whose innumerable combinations could be used 
to represent any meaning, but rather of symbols 
assigned to the ,Japanese basic syllables, which in 
turn are combined to form words or complete 
ideas. 

In their written literature, the ,Japanese use 
both the Chinese ideographs and the characters 
of the Japanese syllabary. For example, in news
paper printing Chinese ideographs are used for 
the principal words in a sentence and beside them 
in small type appear the .Tapane8e syllabary 
equivalents. Thus a person otherwise lacking the 
proper education will be able to decipher the 
Chinese svmbols. 

Chines~ ideographs do not usually represent 
parts of words but more normally whole words or 
c,.,mplete idea::1 portrayed in a crude picture form. 
AU of the symbols have been developed from 
early picture writing. For example, the word for 
"river" (KAW A) is taken from a bird's-eye view 
of :t stream flowing between its two banks )I[. 
"Man" (HITO or JIN) has been simplified •rom 
a picture of a man to its present form A· 
"Prisoner'' is formed by placing a box around 
"man" fE.1. 

Some words are formed by combining charac
t.ers of two or more words, writing them in a sort 
of imaginary square. For example, river and 
mouth combined become ".KAW AGUCIII" 
)II D (mouth of a river). Man and mouth combined 
become ",JIN.KO" A •, which means "popula
tion" or "the voice of the people." 

From the Chinese ideographs there came into 
existence, about the close of the eighth century, 
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two main sets of simplified characters of Japanese 
invention called "Katakana" and "Hiragana" 
(the lat,ter sometimes incorrectly spelled "Hira
k:ma"), both of which have the common term 
"Kana." The heavy ideographic eharacters in 
Fig. 1 are Katakana and the tighter ones are 
Hiragana. 

The Katakana characters are plain, stiff sym
bo1s, generally used in formal documents, in writ
ing foreign names and in books for children. The 
more elaborate and flowing Hiragana is used as a 
cursive ~cript for correspondence and in printing 
books and 'newspapers. 

Although every Japanese word can be written 
in Kana, its use has not completely replaced the 
ideographs of China. Jn .Japanese books, maga
zines, newspapers and in letter writing, both the 
Chinese ideographic script, Kanji, and one of the 
Kanas are used. Very seldom do all three appear 
together, the usual practice being to combine 
Kanji and Katakana or Kanji and Hiragana. This 
provides efficiency in writing. For instance, the 
name for the large volcano, Fujiyama (literally 
"Fire Mountain"), if written in Kana requires 
four symbols, whereas only one symbol is neces
;;ary if the Chinese ideograph is used. 

Roman /_,etters Substituted 

On corning into contact wit,h the re~t of the 
world, in which letters of the Roman alphabet are 
tllied predominantly in communications, the Nip
ponese had to devise letter combinations eorre
~ponclinj!; to t,he Roman alphabet. This Roman
ized Kana has been called "Romaji" (the ,Jap
anese equivalent of the word Roman). 

1n 1885 a society was organized by occidentals 
and Japanese for t,he purpose of effecting a sub
,;t,itution of the Roman system of writing for the 
Chinese and Japanese ideographs. An English
man, J. C. Hepburn, is credited with t,he inven
t.ion of the accepted system. Until a few yeats 
ngo, however, the Romanization of the ,Japanese 
writing was far,from being a reality. In 1927 the 
,Japanese government ordered "substantial im
provements" on the Romaji, under the guise of · 
removing the foreign taint. The result was labeled 
"Nippongo" (sometimes erroneously called "Ro
mazi"). Roth Romaji and Nippongo are in use 
to-day in J'apan. • 

The chart of Fig. 1 shows the regular syllabary 
1irranged in the accepted sequence of ,Japanese 
sounds, as in ow: own alphabet. The English pho
netic equivalent, Romaji, iR shown and where 

Fig. 1 - This. chart gives the regular Japanese 
syllabary arranged in the accepted sequence of Japanese 
sounds, as in our own alphabet. In each group arc 
English phonetic equivalents or Romaji and where 
Nippongo has changed these spellings they are placed 
beside the Romaji in brackets. The dots and dashes of 
the code are given for the syllables. The code symbol 
for a hyphen is also used before a vowel to indicate that 
it is long. The lines of the chart having two groups of 
dots and dashes for their code equivalents are the Nigori 
and Han-Nigori variations of the regular syllabary. 
In actual transmission the two groups of dots and dashes 
are sent with no letter space between them. The simple 
Katakana ideographic symbols and the more cursive 
Hiracana script are also given. 
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A u E 0 

KU KE KO KA 
(RARE) 

:JJ ]J" * ;J ·? -~ .~it:;-;~ r; 
KA Kl 

SA SHI (SI) SU SE SO 

~-·; ~-\_· ~-f {/+I:~~ 
TA CHl(TI) TSU (TU) TE TO 

··-· ·--· ·-·--:9 t2 f t ~ -:> j=- t 1' t 
NA NI NU NE NO N 

+-i -="i~ j'Q J'b)-0 ·~;-Jv 
HA HI FU (HU) HE HO Fl 

(RARE) _,~ .. i:r-~·o =;-~~~ ~--r.f i·1~·iE 
MA Ml MU ME MO 

~. 'i ~ ~i ~- t ;( ill') :':(: t 
YA I YU E YO 

~ ~ ;{ ~( "=i-i; X.-i 3 1-. 
RA RI • RU RE RO 

j. G 17-~ 1t1 i,-i·o-; 
WA (W)I U (W)E (W)O 
-·- ·-··- . ·- ·--·· ? {:,Jt-?9? J~Z.7~, 
GA GI GU GE GO ·-·· -·-·· ... - -·-- ----

jf vf.¥' s !-}' r f' tf :=t ::._" 
ZA JI (ZI) ZU ZE ZO 

½/' ~t'' -~/ t ~~ ( tt -lE ~)- ,f" 
DA JfoRDf DLJoRDZLJ DE DO 

j\\ t:: f · ,; il 0 ..,_,, ·c" F' ~" 
BA Bl BU BE BO 

PA Pl PU PE PO -··. --··- --·· . ~ti£ i(i~ 7°J£ ~_::; ;j[[i· 
HYPHEN PERIOD BRACKETS PARAGRAPH NIG0RI 

HAN·NIGORI_, __ ,_ •-•-•, 

0 
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_N"ippongo has changed the spelling, the new spell
mg 1s placed beside the Romaji in bracket-s. The 
sounds are pronounced crisply - KA KEY KOO 
KAY KO - with no attempt to linger on anv 
vowel. It then goes on to SA SHI SU SE SO, et~. 

Certain native symbols of the main syllabary 
are repeated with the addition of the "Nigori" 
(the two small quotation mark figures) or the 
"Han-Nigori" (a small circle) placed at the upper 
right side of the character. These indicate a 
modifying or softening effect on the syllable sound. 
In code the Nigori sign is expressed by the trans
mission of two dots following the first code group 
and the Han-Nigori sign by •. __ • following 
the first code group. 

With the Nigori: 
KA hecomes GA 
KI " GI 
KU GU 
KE GE 
KO GO 
SA ZA 
SHI(SI) ,JI(ZI) 
RU ZU 
SE ZE 
so zo 

With the Han-Nigori: 

TA 
OHI(TI) 
TSU(TU) 
TE 
TO 
HA 
HE 
HI 
HO 
I<'U(RU) 

HA becomes PA 
HI " PI 
FU(HlJ) PU 
HE PE 
HO PO 

hecomes DA 
" JI 

mm 
DE 
DO 
BA 
BE 
BI 
BO 
BU 

Under certain circulllStances words beginning 
with hard consonants take the Nigori. 1'hat is, 
t,hcir initial letters· become softened. Thus 
"FUNE" (ship) when used as the second mem
ber of a compound word becomes "BUNE." 

Certain irregularities and duplications are 
found in the syllabary. Most of these peculiarities 
owe their appearance to the inabilit,y of Japanese 
organs of speech to artieulate crJt,ain sounds 
which therefore were replaced by the substitu
t.io°:5 in~cated, and many abnormal Romaji 
con1ugations are due to them. Nii,pongo has gone 
a long way toward removing this confusion bv 
;mbstantiating the expected spelling withot;t 
changing the actual Romaji articulations. It has 
made some changes in the phonetic spelling for 
grammatical and syllabary uuiformit.y, but in 
spite of these changes the sound.~ remain the same 
as in Romaji. 

The Japanese cannot pronounce the following 
sounds, and Romaji has recognized this by com~ 
bining the Roman letters that give the i'iearest 
approximation to the sound in Japanese. 
Unpronounceable Romaji 

S11llable• Plwnelics 
WI I 
DU DZU 
TU TSU 
SI SHI 
ZI Jl 
TI CHI 
DI JI 
WE YE 
WU U 
YI I 
HU FU 

• Note that N'ippongo does not change these. 

Nipponyu 
8pellini 

WI 
'DZU 
'I'U 
SI 
ZI 
TI 

•.n 
WE 
WU 
YI 
HU 

Romaji uses all letters of the Roman alphabet 
with the exception of L, Q, V and X. When the 
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,Japanese adopt foreign words they often are 
forced to use these four letters, in whlch case: 

RU does the work of L 
KI-YU (KYU) " " " Q 
FU (HU) - " " " V 
E-KU-SlT " " " " X 

In the following cases, the Romaji and Nip
pongo sounds and the corresponding ideographic 
symbols are identical: 

(W)U and U (Y)I and l (Y)E and E 

In practice, (W)U is used for the vowel U, illld 
(Y)I and (Y)E are used for the vowels I and E. 

. Although the native ideographic character;, 
differ, these have the same Romaji sounds: 

(W)I and I (W)E and E (W)O and 0 

Although the characters (W)I and (W)E 11.l'e 
not used in the written and spoken languag~, they 
tire used in Japanese radio communication. 

The characters of the .TapaM,se language, like 
t,~1ose of the Chinese, are arranged in columns, be
gmning on the right-hand side of the page and 
m~g from top to bottom and from right to 
left. Most Japanese books begin where English 
books end. Some, however, especially those on 
technical subjects, are written in normal occi
dental fashio!L 

Code Transmission 

Although in the written Japanese language 
both the Chinese ideographs (Kanji) and one 
form of Kana are used, in radiotclegraphic com
munication Kana must be used exclusivelv. As 
mentioned previously, Fujiyama is writtim by 
one Chinese symbol. However, in radiotelegraphy 
the four Kana symbols are used, the code equiva-
lents being __ •• • • _ - • • • • - _ - •. -
Messages may be transmitted according to the 
Romaji spelling or t,he Nippongo modification. 

In the actual transmission of code there are no 
,spaces or long dashes as in American Morse. 
Cude groups usually are comprised of five digits, 
sent in sections of fifteen groups. 

Japanese eode signaL'l are recorded on paper 
tape by mear.u, of the ink recorder, jlll:lt as the 
characters of the Intenrational Morse code are 
mc)eived on tape. 

In telegraphic work the Katakana ideographs 
are f~quently _used, both tape and page type>:1 of 
teleonnters bemg employed. " 

The Japanese use a number of abbreviations in 
communications which arc similar in nature to 
our Q code. These are given on the opposite page. 
The vocal ra<lio code is used primarily for close 
communications, such as between ta~ks or be
tween warships in the same area. The iandlinc 
telegraphic code is used for greater distances. 

In addition to these abbreviations, the Japa
nt>,:,e also have codes for their various military 
units and divisions. For example, "SA" mea~s 
heavy field artillery (Yasen ,Jtihohei), "HO" 
means infantry (Hohei), and "KI" means 
cavalry (llihei). 
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,.1.bbreuiatlons Used in ,lapanese Commftnicatlons 

Verbal 
KAKU 
UKE 
WA 
0 

NA 
cm 

!NUNA 

,\ARA 

SENI 

8ESAN 

KONI 

KOSAN 

RANI 

KASAN 

uu 
HONE 

YOSHI 
UHO 
INA 
RIYA 
SHIA 

SHINA 
KAN 
KAN MU 
KAN HI 
KAN YO 

TEWA 
RIMU 
UNA 
MA 

ROTOKI 
KISE 
f!EI 
KAI 
HOKI 
IMA 
SARO 
l\IAREME 
KESE 
TESE 
TESU 
FUKU 
FUFU 
FUYA 
osu 
I~ONSO 
KU 
KU 
i:'ATSO 
URA 
FOK.A 
UKO 
dOKO 
KINA 

Tel,grapk Telephone 
KAKU 

MATE 
OWARI 
RYOKAI 

SARA NI 

.. ( No p .. use bet we<'n letters) 
(No pause) 

(No pausei 

AYAMARI 

IJOKA 

KAN 
KAN NA.SHI 
KAN W ARUSHI 
KAN YOSHI 
MEI YOSHI 
MEI W ARUSllI 

DENSHIN 

HEISHIYO 
KAISIIIYO 

• The.~<! last three are for air-ground communications and tanks. 
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UKE 
WA 
0 

NA 

INUNA 

SARA 

RONE 

UH.O 

RIYA 

KAN 
KAN MU 
KAN HI 
KAN YO 

TEWA 

HEI 

FUFU 
FUYA 
oso 
KONSO 

UKO 

*l'SUINA 
•tt,ARERA 
*IHKU 

Transla.tion 
General oall 
I have a 1.ne~sage for you 
Transmit yout message! 
Wait . 
End of message 
U nderstao,i _:, acknowledged 
Although 1 did not understan,l, your 
rt-1.essa.ge, since it is urgent, v..-ill 
deliver it at. once 
I shall continue transmis~lon 
End of communication - finished 
-- ending signal 
Repeat entire me:;sage - will re
pettt entire messa,ge 
Static or interference --- repeat eu
tire message 
Static or intcrfercnr:e --~ repeat eu~ 
tire me.l!lsa.ge 3 ti tn Ni 

Static or interference--- repea,t ea.ch 
word 
Sta.tic or interference- repeat ea.ch 
word 3 times 
Static or interference - repeat each 
letter 
Static or interference_. repeat e:-t~h 
letter ;1 times 
Routine rnesimge - not business 
Main body of telegram 
Error, will correct 
Go ahead - all right - understood 
Interrogation 
Negative - no 
Will use code or abbreviation 
I have a rnessage to transnilt. 
shall send number of next message. 
Have you a rnessage to tra.mm1it? 
1 have nothing to transmit 
Sensitivity 
No sensitivity 
Low sensitivity - ca.nnot rea.d 
Good sensitivity - can re.ad 
Clarity good " 
Clarity poor 
Switch to telephone 
Official telegram 
Urgent 
Relay 
Switch to telegraph 
Time broadcast 
Weal.her forecast 
Close station 
Open station 
Artillery meh,<.>rological msg. 
The present telegram 
The previous telegram 
Send lael letter of each line 
Disregard! 
Correct! 
Have corrected 
Repeat code aii<nall 
Code signal is not clear 
Transmission is not clear 
B,md slower! 
There is jamming or int,erfercnce 
Static present } 
Static present Bot b """d 
There are atmospherir noises 
I will be able to ·recei \'e 

Gomrnunicati0n reOR.tablished 
Reet°'i ver out of order 
Transmitter out of o-rder 
No damage has been done 
Urgent ·· 
Disaster - am in difficulty 
Landed 
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_r1'.,,,,,,.•~ ___ ...,_.0N_· T_HE_V_ER_Y_H_IGH_S_;;~o._ 
CONDl:JCTED BY E. P. TILTON 0 * WIDDQ 

Howfaris itpossibletoworkon 112 Mc.'? 
Do-the factors which produce extended range on 
56 Mc., such as reflection from the aurora and 
sporadic-E skip, influence 112-Mc. i.ignals also? 
These questions were never satisfactorily an
swered during the two years of intensive 112-Mc. 
activity which preceded the outbreak of war, but 
occasional rumors then and now persist in which 
long-distance reception of 2t~-meter signals, 
beyond the range which can be explained by 
lower-atmospheric bending, is mentioned. One 
we'd like to know more about is reported by Lt. 
Fred Bornman, W8QDU /6, who has heard that 
Detroit WERS signals were heard in New York 
and confirmed by long-distance telephone. Does 
anyone know about this? If so, how about sup
plying some details'? 

Out in San Diego, Fred's v.h.f. activity has con
sisted principally of listening to K45LA on the 
f.m. band. Though the airline distance is more 
than 100 miles reception has been excellent, with 
few exceptions. During ,Tune, Milwaukee and 
Columbus (Ohio) were heard when the band 
opened up. 

Fred makes the suggestion that now is the time 
when we should be thinking in terms of concentric 
lines - how to construct for low losses, how to 
match impedances, etc. Who, for instance, will be 
the first to design a tight bearing joint for rotary 
arrays having concentric feed? With the. vast, 
amount of this sort of thing now going on in the 
war effort, there should be a considerable amount 
of good concentric line available when the shoot
ing is ove.r. We agree that wc should know how to 
take advantage of it in our postwar antenna 
design work. 

These Air E'orces boys really get around! After 
more than a year in England, W4GJO is now 
back in the States -in Walla Walla, almost as 
far from home as before, but in the opposite 
direction.. Grid is having a fine time gorging 
himself on ice cream., hot dogs and other delica
des which were nonexistent in England, but 
despite this he's looking forward to ,!J,nother 
overseas assignment soon. For the time being, his 
address is: 1st Lt. Ansel E, Gridley, Hq. 17th 
Bombardment Wing, Army Air Base, Walla 
Walla, Wash. 

How does a ham in the service go about getting 
aequainted with the other hams in the vicinity? 
If you have any suggestions, send them to WlNEA, 
who would like to know. Address: A/C D. D. 
Duva, Sqd. H-5, NAAC, Nashville, Tenn. Dom, 
incidentally, is very happy over his classification 
as a pilot. 

By the time this appears in print, your conduc
tor will be up to his ears in a new job. We can't 
say much about it in print until the war is over, 

• 329 Central St., Springfield, Maso. 
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but it was taken for the experience it will offer -
we'll be working with frequencies we've only read 
about heretofore. Inasmuch as we'll be under 
naval orders, eventually, and subject to assign
ment anywhere in the world., it may mean the 
end of our work on this column for the duration: 
but we'll be able to come back to amateur radio 
when the current rumpus is over with a good 
working knowledge of the techniques how em
ployed in secret devices operating in the v.h.f. 
and u.h.f. ranges. 

In the meantime, we will welcome correspond
ence from any of t,he v.h.f. fraternity. Regardless 
of our location, the mail address, for the time be
ing at least, will remain the same: 329 Central 
St., Springfield. Should it become necessary for 
us to cut loose from ''On The Very Highs" for a 
while, arrangements will be made for forwarding 
all correspondence received relative to the col
umn to whoever may be selected to carry on thE' 
work in our absence. 

IF YOUR COPY OF QST IS LATE-
Bear with us and the nation's trans

portation systems. We are hoth doing 
our best - QST is being printed one to 
three days earlier to keep deliveries on 
,whedule - but wartime delays do occur. 

.tll:llL JJlenibers: 
I. Slowness of delivery is beyond our 

control; your copy is mailed at the same 
time as all others for your vicinity. 

2. Don't write u.• about non-deliverJ· 
until at least the 10th of the following 
month; your copy is on the way. 

3. ,Renew early and keep your file in
tact; the supply of replacement and back 
copies is sharply limited. 

4. Please allow plenty of time for ac
knowledgment of new and renewed 
membership-subscription entries. 

'Newsstand Headers: 
Because of paper limitations, news

stand quotas are unavoidably reduced. 
To make sure of getting your copy, buy 
it from the same dealer each month. 
That way we can allocate available copies 
to maximum advantage. 

tlrerseas Menibers: 
Note the expiration date on your mem

bership-subscription certificate and re
new 3 to 4 months in advance. 

Under present conditions, QST is 
mailed overseas at the subscriber's risk 
and we cannot duplicate copies. 

QST for 



i•Handy Andy" 
.,1 u2-i.1c. Hand Set for WEBS 

nv PAUL .,. PALMER.* W8fTGR 

"Hi there, .fellers," ,mid Tujfy 6L6U, "wottaya
kr60w - after all dcse years I gits a break frum dis 
guy 8UGR. He sez t'me, he se,z, 'Tuffy, you ca.n takr 
a. vacation!' Phew! JJfan o' man, I shure needs it 
nfter de woikout dat Geestoppo guy Barbee, 2MWX, 
gimme. Wow, I'm still sweatin! So-o-o, while I'm 
f1,8hin' 'n loafin', me j'ren Shorty 6V60T er his 
pals'll do n good job fer ya in dis li'l WERS rig. 
Handy Andy mebbe <iin't so s-rnnrt a.s de one Uncle 
Sammy's got, but youse kin tote 'im roun' ea .. ~y an' 
run 'im off de car radio, a shimmy pack er snm 
batts. Well, here's dat BQBW stooge P.J. agin. 
8'long, gang. 73-and bcnu." 

HANDY ANDY" has been built after the 
fashion of the handie-talkie used in the armed 
forces, in an endeavor to provide a unit that can 
be used in a similar way in the War Emergency 
Radio Service. It is readily portable for field 
operations and short-distance work and should 
prove to be a versatile little outfit, especially since 
the WERS regulations have been broadened to 
permit disaster work as well as ARP service. 
Designed to be operated while held in the hand, 
it weighs around 4½ pounds and occupies less 
than one-tenth of a cubic foot of space. At that, 
it might be possible to reduce the size and weight 
by using a small microphone transformer instead 
of the bell-ringing model we were obliged to use. 

The batteries or other power source must, of 
necessity, be carried in a separate case to avoid 
excessive weight in the hand unit. This case may 
be of the knapsack type or a shoulder-sling case 
like those for the larger plate cameras; maybe the 
YL's or X YL's handbag would fill the m~ed. 

Circuit Details 
The circuit, shown in Fig. 1, is a composite of 

many designs appearing in recent issues of QST. 
An effort has been made to eliminate frills and 
superfluous equipment, so far as possible. While 
the diagram resembles that of a transceiver, in 
that the same tube is used for both oscillator and 
detector, separate tank circuits are used so that 
t,he receiver and transmitter may be tuned inde
pendently and each circuit designed for best, per
formance without compromise. This is made 
practicable by the use of a special home-made 
push-to-talk switch, which will be described in 
detail later. Of low-loss eonstrµction, it is de
signed to handle the r.f. circuits and the non-r.f. 
('ircuits with separate sections (S 1 and S2), thereby 
reducing losses through switch capacities. 'I;his 
switch, whose control is located on the side of the 
unit, is normally in the "receive" position. De
pressing the control bar breaks the receiver con-

" 868 Whittier Blvd., Grosse Pointe Park, Mich. 
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nections aud changes the plate, grid and antenna 
leads over to the "send" position. When the bar 
is released, "receive" connections are restored. 

The detector circuit is of the self-quenching 
superregenerative type. Its low-C tuned circuit, 
consist,ing of I,1 and G1, may be coupled to the 
antenna either by means of a small coil, £2, or 
capacitively through a compression-type trimmer 
condenser, Cu. The tuning condenser, Ci, is a 
midget air eondenser, adjusted by the tuning 
knob on the right-hand side of the case. 

The transmitting oscillator circuit is the straight 
ultraudion with a high-C tank, Ca-Ls, designed 
for =ximum stability. The tank condenser, Cs, 
is a double-section ceramic compression type of 
140 µµfd. capacity per section, the sections being 
eon.nected in series. Adjustment of tuning is made 
by screwdriver through openings in the left side 
of the case. £ 4 is the transmitter antenna-coupling 
coil, although capacitive coupling (C12.) is optional. 

The audio section consists simply of a single 
tetrode or pentode stage driven directly by a 
single-button carbon mike. Since suitable trans
formers were not available, it was necessary to 
use choke modulation. An ordinary bell-ringing 
transformer serves as .the mike transformer, while 
a small filter choke, L5, is used for modulation 
as well as for coupling to the single headphone 
mounted in the upper part of the front of the unit. 

Impedance-capacity coupling is used between 
the detector and audio circuits, using the second
ary of the microphone transformer as the coupling 

W8UGR's 
"walkie-talk
ie" designed 
for hand-set 
op("ration as 
a portable/ 
mobile unit 
in WERS 
networks. 
Controls for 
receiver tun
ing and re
generation 
are on the 
right-hand 
sidP. The bar 
opera teR the 
push- to-talk 
change .. over 
switch. At 
the top of the 
front panel 
i• the head~ 
phone unit. 
while the mi
erophone is 
behind the 
grille at the 
bottom. 



impedance. RFC2 and Co cerve as a filter to keep 
quench-frequency energy out of the audio sys
tem. When transmitting, 05 is disconnected by 
one of the switch points of S2, so that the higher 
audio frequencies will not be by-passed. 

Voltage for the single-button mike, placed be
hind the grille in the bottom part of the case, is 
1:!Upplied from a slider connection on R5, the 
cathode resistor of the audio tube, thereby 
eliminating the necessity for an extra battery. 
The microphone is disconnected by another con
tact on S2 when receiving. A fourth contact dis
connects the headphone when transmitting. 

The headphone circuit is capacity-impedance 
coupled to the plate of the audio tube, removing 
d.c. voltage from the 'phone windings and per
mitting the use of a crystal unit if desired. A single 
unit has been used, although a standard double 
set might give more volume if less convenience. 

It may be necessary to add condenser C10 to by
pass audio frequencies around the regeneration
control potentiometer, Ra. This resistor draws 
no current while transmitting, since another con
tact on S2 opens this circuit. 

Construction 
The construction was planned to provide as 

small a unit as possible for hand use. The case 
is made of sheet aluminum and measures 3½ 
inches in width, 4½ inches deep and 10 inches 
high. The 3½-inch width is·necessary to accom
modate the microphone at the lower end. The 
front and sides are formed from a single piece, 
but the ends are made of separate pieces so 8.S to 
be removable to aid in assembly and wiring. 

" 1 
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Two small sub-bases in the form of shelves 
divide the interior of the case into three compart-
ments for the r.f. circuits, the audio-output stage 
and the microphone circuit. Both bases are flanged 
for strength. The upper one is shorter than the 
depth of the case, to provide room for the head
phone unit. The front edge is bent up to form a 
shield between the headphone and the r.f.-circuit 
e,-omponents mounted behind it. 

The r.f. switch section, Si, and the antenna
terminal feed-through insulator are mounted on 
the upper end piece. A Hammarlund RF-15 
midget variable, with one rotor and one stator 
plate removed, is mounted with metal spacers on 
the right-hand side of the box so that short leads 
to the switch may be made. The tank coil, Li, is 
soldered directly to the rotor and stator terminals 
of this condenser. The grid resistance, R1, and 
condenser, C2, connect to the grid switch point 
and to the rotor of the tank condenser; another 
lead goes from the stator to the plate switch point. 
The v.h.f. choke, RFC1, also connects to the 
rotor, its lead passing through a grommet and 
thence to the 80-mh. choke, RFC2, mounted be
neath the top platform. The receiver antenna 
link coil is attached to one of the points of S1 and 
grounded to the case at the other end of the link. 

On the left--hand side of the case, opposite the 
receiver tuning condenser, the transmitter tank 
condenser, Ca, is mounted with a metal spacer and 
with L, soldered across its terminals. Screwdriver 
holes are drilled in the case at appropriate spots to 
permit adjustment of the capacity. L, is fitted 
with a link, supported between the proper switch 
point and a ground point on the case. Short leads 
are run from the tank to the "send" side of the 
switch. R2, RFCa, RFC4. and G, are grouped, 
with short leads to their various connections. 

The detector/oscillator tube socket is mounted 
upside down through the upper platform, so that 
the tube itself extends into the middle compart--

Fig. I-Circuit diagram of "Handy Andy." 
Ct -10-µµfd. midget variable (Hammarlund HF-15 

with one rotor and one stator plate removed). 
C2 - 100-µµfd. mica. 
Cs - Dual ceramic mica, 140 µµfd. per section. 
C. - 100-µµfd. mica. 
Cs - 0.002-µfd. to 0.004-µfd. mica. 
CG - 0.01 µfd. paper. 
C1 - 8-µfd. paper. 
Cs - 20 µfd. 50-volt electrolytic. 
Cg - 2 to 6 µfd. paper. 
C10 -- l µfd. paper. 
Cu, Cu - :i-30-µµfd. compression mica trimmer. 
Rt - 5 megohms, Y:i watt. 
fu - 10,000 ohms, l watt. 
Ra-100,000-ohm potentiometer. 
Rt - 0.5 megohm, ½ watt. 
fu - 400 ohms, 10 watta (with slider). 
Lt -3 turns No. 14e., %-inch diameter, ¾1-inch long. 
l.2-1- or 2-turn link, No. 14 e., %-inch diameter. 
La -1 turn No. 12 e., ½-inch diameter. 
L,- ½ or 1 turn No. 14 e .• H-inch diameter. 
L11 -15-henry, 40-ma. filter choke. 
RFC1 -V.h.f. r.f. choke (Ohmite Z-1). 
RFC2 - 80-mh. r.f. choke. 
RFCa, RFC4-70 turns No. 28 e., closewoundon ¼-inch 

polystyrene rod. 
S1, S1 - Change-over switch sections (Jlee text). 
Sa - S.p.s.t. or d.p.s.t. toggle switch (see text). 
Tt - Bell-ringing transformer. 
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ment. This permits very short leads between the 
grid and plate terminals and the switch. These 
leads are made of Litz (6r other very flexible wire) 
to allow them to move slightly when the switch 
is operated. The 80-mh. r.f. choke is attached to 
the under-side of this platform. 

The audio/modulator tube socket, the coupling 
choke, L0, and the second switch section, S2, are 
mounted on the lower deck or sub-base. A cut-out 
in the rear edge of the latter makes room for the 
second switch section, which is mounted from it 
by means of small angle pieces. 

The microphone transformer is fastened to the 
bottom end-section of the case. It should be placed 
as far to the rear as possible, to leave room in 
front for the mike. At the lower end of the front 
of the case a circular opening for the mike is cut. 
This hole is covered on the inside with a screen 
to protect the microphone. A mouthpiece, bent 
from sheet metal, is fastened in front so that the 
voice will be deflected into the mike opening. The 
upper rim of the mouthpiece should be turned 
over, to avoid sharp cutting edges. In the bottom 
compartment also are mounted the regeneration 
control, ll3, and the "on-off" switch, Sa, the 
former on the right-hand side of the ease and the 
latter on the left. R5 is mounted.inside the right
hand side near the rear, where it may be reached 
for adjusting the tap. 

I<'ilament wiring is as simple as possible. One 
lead supplies each socket, while the other connec
tion is grounded to the ease. 'rhe power-supply 
cable enters the case at the left side through a 
hole lined with a grommet. The back cover of the 
case is fitted with a strap to fit over the baek of 
the hand when the unit is in use and for carrying. 

Switch Assembly 
The two sections of the change-over switch are 

constructed of low-loss sheet material, 1-;uch a.,9 
polystyrene, a,nd are so located that the channel
shaped metal control bar, mounted on the right
hand side of the case, operates both sections 
simultaneously. Details are shown in Fig. 2. The 
r.f. section, S1, consists of an insulating base, 
1 ½ inche,s wide, 2 inches long and ½ 6 inch thick. 
Aeross eaeh of the shorter ends is mounted a 
stationary contact strip of insulating material, 
1°2 inch wide, 1 ½ inches long and % ineh thick. 
If ¾-inch stock is not available, it can be made 
up of two thicknesses of ½ 6-inch material. Uoun
tersunk oval-head machine screws are used for 
eontacts and also serve to fasten the strips to the 
base. Three of these contacts are needed for each 
of the two stationary strips. 

In between the stationary strips is a 1:1liding 
strip of the same dimensions, ou whieh are 
mounted, by means of ;;mall machine screws, 
three double-prong contact strips of spring brass 
,or phosphor bronze. This movable strip is thrust 
1back and forth by a ¼-ineh threaded plunger-rod 
.and return spring fastened to the strip. A bearing 
for the plunger rod is provided by a hole in the 
front stationary strip. To prevent side play, the 
foil end of the plunger rod extends through a hole 
in the other itationary strip at the rear. The holes 
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Interior 
view of the 
"handie-talk
ie" with the 
hack cover re
moved. The 
r .f. circuits 
are in the top 
compartment. 
the audio
output stage 
in the center 
and the mike 
circuit at the 
bottom, The 
first switch 
1'3ection, St, 
is mounted 
against the 
top of the 
ease, while 
the second 
i".'\ection, S2, 
is 1nountcd 
vertical I y 
below. 
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for the plunger rod arn drilled midway between the 
eontact screws. Connections to the movable eon
taet fingers also are made with the flexible wire. 

The second section of the switch, 82, is made in, 
a similar manner. Since four poles are requiJ,ed, 
the base is 2 inches wide and the contact strips 
'.! inches long. Three stationary contacts are re
quired for the "receive" side of the switeh, while 
only one is ueeded for the "send" side. Since this 
~ection requires only single-throw action, the 
contact fingers extend at only one side of the 
movable bar, three toward the ''receive" side 
and one towa,rd the. "H<'n<l" side. By careful con
struction and adjustment of the return springs, 
a smoothly opcratiug switeh ean be obtained and 
"push-to-talk" operation is readily accomplished 
without the necessity for multitudinous switch 
manipulatiorui and extended wiring leads. 

Accessories 
The antenna is of the quarter-wave rod type, 

made of a 15-inch length of copper tubing ¼ inch 
in diameter. A screw soldered to one end of the 
tubing is threaded into the metal bushing atop 
the antenna insulator. The other end of the tubing 
is fitted with a collar drilled to pass a ¾-inch ex
tension rod about 14 inches long. The collar has 
a set serew for locking the extension rod in place, 
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!ind marks may be placed ott 
t.he sliding rod for different 
frequency settings. A small 
nut at the top of the sliding 
rod prevents it from dropping 
down into the copper tube. 

Power for the rig may be 
obtained from a small vibra
pack, the b.c. car-radio power 
supply, blocks of" B" batter
ies, a small a.c. unit or a gene
motor, or even from a small 
gasoline-driven generator. At 

t:iw.d • hea4.· 
screu.1 .p~ 

con.tact~~ I--EiiiJL._-E:;,,3.,1,;l--E;;H 

S}_/d,/Uf 

;;,.,'t::ts--· 
Sluimq 
"'rOunl •·· 

for contacts 

f 
1 

W8UGR we have a small vi- :\ 
brator pack giving 130 volts at TRANSMIT 

50 ma. from the car battery. l 
This gives ample power for 
short distances - around 6.5 "' /11readed 
watts input. The power leads »EcHvt !plil"'ler rod' 

TRTMTT 

RECf.lVf_ 

are long enough so the supply Fig. 2 •·- Sketch showing change-over ow itch details. See text for explanation. 
may be placed on the ground. 

If a suitable power supply is available, either 
a Type 6J.5 or 6C5, or a Type 6F6 or 6V6GT with 
~creen and plate tied together, may be used as the 
oscillator/detector tube. Either a 6F6 or a 6V6GT 
may be used in the audio stage. When operating 
from dry batteries, ho"·ever, the 1Q5GT is rec
ommended for both sockets, the tube being con
nected as a triode for the r.f. section. If the 
lQ5GT is used, the cathode connection for the 
r.f. tube shown in Fig. 1 should be eliminated. 
ln the audio stage, the cathode connection and 
Gs and R5 will also be omitted. A small 4.5-volt 
"C" battery must be inserted between the lower 
end of R. and ground. This may be three small 
"penlite" cells wired in series and taped together. 
Also, a separate mike battery must be included. 
Two flashlight cells can be used. 

Ss may be either s.p.s.t. or d.p.s.t., depending 
upon the type of power supply used. If dry bat
tf>..ries are employed, the d.p.s.t. type should be 
provided to prevent running the batteries down 
t,hrough Rs when the set is not in use. 

Tmiting and Operating 

Since the change-over switch normally is in the 
"receive" position, this circuit may be tested 
first. Upon turning on the power switch and al
lowing the filaments to warm up, the superregen
erative hiss should be noticed. If no hiss is heard, 
it may be necessary to experiment with the values 

of the grid resistor, R1, and the by-pass condenser, 
C5, as these play an important part in receiver 
operation. Wiring also should be checked care
fully. After superregeneration has been obtained, 
the receiver tuning range should be adjlli!ted to 
cover the 112-Mc. band. 'fhis can be done by 
changing the spacing of the turns of the tank coil 
until the center of the band falls in the middle of 
t,he tuning range. The total range should be a 
little more than the full width of the band. Fre
!.{Uency settings may be marked on the case. 

Antenna coupling and length for both trans
mitting and receiving should be adjusted at the 
same time, since the effects of such adjustments 
will shift the tuning range. The coupling should 
be adjusted to give the maximum signal strength 
consistent with smooth regeneration. In the event 
that capacitive instead of inductive coupling to 
the antenna is used, the condensers first should be 
set at minimum capacity and then adjusted so as 
to obtain optimum performance. 

Once the receiver is operating satisfactorily, the 
transmitter unit may be tested. Removing the re
turn springs from the switch sections will make it 
unnecessary to hold the switch down during test
ing. The tank coil should be adjusted to make 
the effective capacity as large as possible at the 
desired frequency. This will insure maximum 
stability. More output is obtained with less 
capacity, but stability suffers. The coil should be 
cut until the transmitter tunes to 112 Mc. with 
Ca screwed up to nearly maximum capacity. 
Adjust to the desired frequency by turning both 
adjusting screws about the same number of turns 
each time, to keep them as nearly as possible at 
the same capacity. 

The range of such a rig naturally is limited, com
pared with that of a larger unit. Under reasonable 
conditions, however, around a quarter to a half 
mile should be obtained with drv-cell tubes and a 
90-volt supply. The range could be extended by 
using larger tubes and higher plate voltage. 

"Handy Andy" in operation. The two-section antenna 
threads into the feed-through fitting on top of the case. 
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HAPPENING~~F THE MONTH 
F..LECTION NOTICE 

To all 1/ull Members ttf the American 
Radio Relay League residing in the 
litlantic, Dakota, Delta, Midwest, Pac(fic 
tlnd Southeastern Dfoisions: 

You are hereby notified that, in accord
ftnce with the constitution, an election is about 
to be held in each of the above-mentioned divi
sions to elect both a member of the ARRL Board 
of Directors and an alternate thereto for the 
1914-1945 term. Your attention is invited to Sec. 
I. of Article IV of the constitution, providing for 
the government of ARRL by a board of direc
tors; Sec. 2 of Article IV, and By-Law 12, defining 
their eligibility; and By-Laws 13 to 24, providing 
for the nomination and electionof d1vision directors 
tind their alternates. Copy of the Constitution & 
By Laws will be mailed any member upon request. 

Voting will take place between November 1st 
and December 20, 1943, on ballots that will be 
mailed from the headquarters office in the first 
week of November. The ballots for each election 
will list, in one column, the names of all eligible 
candidates nominated for the office of director by 
'Full Members of ARRL re~iding in that division; 
,and, in another column, all tho8e similarly named 
for the office of alternate. Each Full Member will 
indicate his choice for each office. 

Nomination is by petition. Nominating peti
t,ions are hereby solicited. Ten or more Full Mem
bers of the League residing in any one of the 
above-named divisions may join in nominating 
imy eligible Full Member of the League residing 
in that division as a candidate for director there
from, or as a candidate for alternate director 
therefrom. No person may simultaneously be a 
candidate for the offices of both director and 
alternate. Inasmuch a:; the by-laws provide for 
the transfer of all the powers of the director to 
the alternate in the event of t,he director's death 
or inability to perform bis duties, it is of as great 
importa11ce to name li ca11didate .for alternate as it is 
for director. The following form for nomination is 
suggested: 

Executive Committee 
The American Radio .Relay League 

We8t Hartford, Conn. 
We, the itndersigned Full Members o.f the ARRL 

rebiding i11 the . . . . . . . . . . . . Division, hereby 
11,ominate ............ , of ............ , as a 
candidate for DIRECTOR; and we afao nominnte 
............ , of ............ , as a e,andidatefor 
11LTERNATE DIRECTOR; .from this division 
for the 1944-1945 term. 

(Signature.~ and addresses) 

The signers must be Full Members in good 
standing. The nominee must be a Full Member 
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and must have been both a member of t,he League 
and a licensed radio amateur operator for a con
tinuous term of at least four years immediately 
preood.ing recdpt by the Secretary of his petition 
of nomination, except that a lapse of not to 
exceed ninety days in the renewal of the opera
tor's license and a lapse of not to exceed thirty 
days in the renewal of membership in the League, 
at any expiration of either during the four-year 
period, will not disqualify the candidate; pro
vided that if a candidate's membership has been 
interrupted by reason of service in the armed 
forces of the United States, he shall not be deemed 
to be disqualified so far as concern.<i continuity of 
membership if he has, since May 7, 1943, re
newed his ARRL membership within ninety days 
of discharge from the military service. He must 
be without commercial radio connections: he 
may not be commercially engaged in the manu
facture, selling or 1·enting of radio apparatus 
normally capable of being used in radio com
munication or experimentation, nor eommercially 
engaged in the publication of radio literature 
intended, in whole or part, for consumption by 
licensed radio amateurs. Further details con
cerning eligibility are given in By-Law 12. His 
complete name and address should be stated. 
The sa.me requirements obtain for alternate as 
for director. All such petitions must be filed at 
the headquarters office of the League in West 
Hartford, Conn., by noon EWT of the 20th day 
of October, 1943. There is no limit to the number 
of petitions that may be filed on behalf of a given 
candidate but no member shall append-his signa
ture to more than one petition for the office of 
director and one petition for t,he office of alter
nate. To be valid, a petition must have the signa
tures of at least ten Full Members in good stand
ing; that is to say, ten or more Full Members 
must join in executing a single document; a can
didate is not nominated by one petition bearing 
six signatures and another bearing four. Petition
ers are urged to have an ample number of signa
tures, since nominators are frequently found not 
to be members in good standing. It is not neces
sary that a petition name eandidates hot,h for 
director and for alternate but member11 are urged 
to interest themselves equally in the two offices. 

League members are classified as Full Members 
and Associate Members. Only those possessing 
certificates of Full Membership may nominate 
candidates, or stand as candidates; members 
holding certificates of Associate Membership are 
not eligible to either £unction. 

Present directors and alternates for these 
divisions are as follows: Atlantic Division: direc
tor, Walter Bradley Martin, W3QV; alternate 
and acting director, Herbert M. WaJleze, WBBQ. 

' Dakota Division: director, Tom E. Davis, 
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AUE YOU LICENSED? 
When joining the League or renewing 

your membership, it is important that 
you show whether you have an amateur 
license, either station or operator. Please 
state your call andior the class of oper
ator license held, that we may verify 
your classification. 

W9VV A;alternate, Donald M. Beaudine, W9RPJ. 
Delta Division: diref'tor, E. Ray Arledge, W5SI; 
alternate, B. G. Lowery Smith, W4DEP. Mid
west Division: director, Floyd E. Norwine, 
jr., W9EFC; alternate, William IL Graham, 
W9BNC. Pacific Division: director, .J. L. Mccar
gar, W6EY; alternate, FJbert J. • Amarantes, 
W6FBW. Southeastern Division: director, Wil
liam C. Shelton, W4A.SR; alternate, William P. 
Sides, W4AUP. 

The,se elections constitute au important part 
of the machinery of self-government in ARRL. 
They provide the constitutional opportunity for 
members to put the direction of their association 
in the hands of representatives of their own 
choosing. Full Members are urged to take the 
initiative and to file nominating petitions im
mediately. 

For the Board of Directors: 
K. B. WARNER, 

August 23, 1943. Secretary 

NEW APPLICATION FORlU 
FCC's new Form 610, for applying for an 

amateur license. is now in distribution and the 
old blank with ~vhich we are su f:+miliar may no 
longer be used. The new form relates exclusively 
to an amateur operator license, as FOO no longer 
entertains amateur station applications. As we 
mentioned last month, the new form serves no
tice on the applicant that it is a criminal offense 
to make false statements and the form therefore 
no longer requires notarizing. 

The execution of the blank is straightforward 
enough. We note one new question: wherein the 
applicant advises whether or not he has been 
convicted of a crime. If he has to answer affirma
tively, he must attach a statement giving the 
particulars. It is also to be noted that the appli
cant now applies for a new, modified or duplicate 
operator license. Nothing is said about applica
Uons for renewal. Of course this is understand
able, since FCC Order 115 prevents any expira
tions for at least a year longer, but the present 
language indicates t,he Commission's probable 
Intention of still further extending existing lic
enses, if necessary, and escaping the need to 
deal with renewal matters during the war. 

This is strictly an interim wartime form. As 
soon as amateur radio is reopened a new form will 
be distributed to deal with station applications as 
well as operator matters. 

NOTICE TO MEMBEllS DISCDARGED 
FROM TUE MILITARV SERVICES 

THE requireuient of continuous member
ship in the League for eligibility to ARRL offices 
bas been waived under most circumstances for 
members serving in the uniform of the United 
StatP-B. See particulars on page 2,4 of July QST. 
Those desirous of taking advantage of this 
arrangement are asked to claim the right when 
renewing membership, stating the beginning and 
ending dates for their military service. 

TOE AlUATEUR WAR RECORD 
THE mte at which Headquarters rc.ceives 

the war service record form reproduced at the 
bottom of this p:+ge shows that there are still 
many of you fellows from whom we have not 
heard. It is important that ARRL compile a rec
ord of what the amateur is doing for his country 
in this war, so that we can throw it down on the 
conference table at the proper moment to demon
strate how important the institution of amateur 
radio is to t,he welfare of the nation. Wherever 
you are in this war effort, if you're an amateur in 

AMATEUR WAR SERVICE RECORD 

Name 

Present mailing address 

Runk or mting 

Branch or bureau: Signal Corps, AAF, Buships, 117A. VES, etc. 
If civilian industry, gfoe title and company. 
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Call, present or ex; or 
grade of op-license only 

SERVICE 
• Army • Navy 
[J Coast Guard 
0 Marine Corps 
0 Maritime Service 
[] Merchant Marine 
[J Ci~il Service 
[] Radio industry, 

100% war 
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radio or cotntnunlcationa, ARRL wants Jottt 
record. We have made it as easy for you as possi
ble: simply rn1t out and mail this convenient 
form, or duplicate its essentials on a post card. 
Note that, in addition to those serving in the 
armed forces, we want the record of those in civil
ian radio work - for we must arm ourselves to 
tell our whole story. 

DIINA CON\'ENTION WANTS 
SOUVENIRS 

IIN ouR ,fuly and September issues we re
ported the remarkable success of the China Ama
teur Radio League in holding, under war's diffi
culties, a national convention celebrating China 
Amateur Radio Day. Through the Office of War 
Information we have just received word that the 
China Amateur Radio League will again hold 
important public exhibitions of amateur radio 
equipment and publications throughout China 
on January 1st of the coming year. Amateurs all 
around the world are requested to make avail
able any material they would like to contrib\!,te 
which seems suitable for public exhibition and for 
permanent clisplay later in the headquarters of 
the China League. 

Headquarters, of course, is taking care of the 
larger part of this matter, as concerns this 
country, but it orcurs to us that many American 
amateurs would like to participate individually, 
by contributing some phot.ographs of their sta
tion and antennas and a copy of their (,,),SL card, 
and possibly by writing a letter of greetings and 
appreciation to the amateurs of China. If all of 
you fellows who care to do this will send this 
material in to ARRL headquarters, appropriately 
designated, we'll be glad to look after the job of 
assembling and getting it forward to the China 
gang through the kind facilities of OWL October 
25th is about the deadline, so please act promptly. 

STAFF NOTES 
\VE ANNOUNCE the appointment of Donald 

H. Mix, ·w1 TS, for many years the senior assist
ant technical editor of QST, as our acting tech
nical editor. (leorge Grammer, who as technical 
editor has headed our technical team for many 
years, has been given leave of absence to engage 
in important radio development work of a secret 
nature immediately connected with the war. 
Fortunately, he will continue to reside in West 
Hartford and will retain active association with 
the staff in a consulting and contributing status. 
Thus we shall continue to hear from him in our 
pages. In fact, the first of a new series of his valu
able articles is about to roll from his typewriter. 

Hollis M. French, WlJLK, whom we wel
comed a few issues back as a member of the 
ARRL secretarial department, is now serving as 
assistant technical eclitor where he can better let 
off some of that v.h.f. steam. 

Don Mix, of course, needs no build-up to 
ARRL members, being one of the best-known 
hams in the world. He has been in the game con
t.inuously since 1920 and a member of our staff 
for the past ten years. He is one of the most con-
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sislently active ama
teurs we have ever 
known, The Old Man 
years ago having dubbed 
him the Sleepless Won
der. That this appella
tion was well-earned 
was proved by lTS's 
lists of "Calls Heard," 
which through many of 
our earlier years were 
the longest and most 
consistent of any con
tributor. His thorough 
nompetency as an op- DONALD 11. MIX 
erator caused him to be 
,:•hosen by the ARRL Board of Directors as the 
first amateur operator ever t,o accompany an ex
ploring expedition, the occasion being the Mac
Millan Arctic Expedition to Greenland in 1Q23. 
Zenith contributed and installed a station, and 
ARRL selected and paid the salary of the opera
tor, to demonstrate that contact with civilization 
could be maintained through amateur i;tations. 
On the expeclition's schooner, the Bowdoin, Don 

was frozen in the ice of 
Etah Harbor for the 
eventful winter of that 
year, during which time 
amateurs at home first 
made the trek down
ward from 200 meters 
and found that the 
shorter waves would 
span the oceans. Al
t,hough handicapped by 
having only 200-meter 
apparatus on shipboard, 
Don kept his expedi
t,ion in contact with 

GEORGE GRAMMER civilization and fully 
justified amateur radio's 

faith in selecting him t,o prove that it was no 
longer necessary for distant exploring parties to 
be out of touch with home. Since that first voyage 
of his, no expeclition has ever shoved off for re
mote parts without reliance on ham radio. 

For the intervening decade before joining the 
ARRL crew, Don was employed in the research 
laboratories of a number of outstanding organiza
tions, including Bur
gess and Press Wireless; 
.He is that unique com
bination - a skillful 
and enthusiastic tech
nician as well as a pro
ficient operator; a ham's 
ham; the kind of fellow 
who can design gear for 
and write the transrnit
ter chapkrsof the Hand
book. His well-balanced 
down-to-earth view
pointhas beenand will 
continue to be a valu-
able asset to QST. HOLLIS M. FRENCH 
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Transmission-Line Matching Simplified 
Easier .ffethods ol Determining Stub Dimensions 

BY THOMAS ARMSTRONG filARRETSON,* W2ASB 

Stripped of mystery and most of the 
math, this article on the two-wire trans
ntlssion line is based on one of a series 
of demonstration lectures prepared by 
the author :in connection with an 
ESMWT radio course at Rutgers Un
iversity. Keeping his feet on the ground 
throughout, W2ASB comes through with 
a system of simplified calculations which 
will he of value to every ham. 

... i\. TRANSMISSION line can be as useful to 
the radio man as a hammer to the carpenter - if 
only he knows how to use it. Like the hammer, it 
ean do several jobs. According to the usual con
ception, a transmission line is a circuit element 
which is used to transfer energy from a source to a 
place where work is done. It can also be used like 
a transformer, to match impedances, and, at the 
very-high frequencies where physical dimensions 
are small, to measure wavelength. Such a line can 
also be made to act like an inductor or a capacitor. 
You may well ask how it is possible for so simple a 
device to do all these things without substantially 
altering its form. Some of the answers are given 
in this article. 

Fig, 1 - Two-wire transmission line. 

I•'or the purposes of this discussion we will use 
the conventional balanced two-wire line, shown 
in Fig. 1. Let us first consider such a line with 
its receiving end open-circuited and with no load 
connected. We know that energy which is intro
duced by a generator (such as the output circuit 
of a radio transmitter) at the sending end of the 
line travels to the other (receiving) end of the line 
and is reflected. The reflected wave combines 
with succeeding waves emanating from the 
generator to form "standing" waves, which may 
be detected and studied with relatively simple 
apparatus. One who is not too familiar with 
transmission-line phenomenon will find experi
mental verification of these statements both 
helpful and interesting. 

One of the simplest indicators for r.f. measure
ment at any frequency is a d.c. millia1 uneter in 
combination with a cryst1il detector. The gal
vanometer shown in the photograph has a full
scale range of about 600 microamperes, but a 

• 105 State Street, Perth Amboy, N. J, 
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standard 1-ma. meter will do as well. 'Inc- crystar 
may be galena or silicon, the latter being pref
erable beeause it is usually more stabte. The com
bination is used with a pr~be, the length of which 
may be varied. The circ1tit is shown in Fig. 2. 

Pick-up 

Fig. 2 , · Circuit diagram of the 
r.f. indicator. The ,l.c. milliam
meter should be a sensitive instru. 
ment having: a maximum rang~ 
of l ma. or less. The pick-up 
antenna is a wire probe of ad. 
justable [en gth. 

Another meter needed is au r.f. milliammeter 
fitted with rods which may be adjusted to a quar
ter wavelength at the frequency at which meas
·urements are to be made. This meter preferably 
should be a eurrent-,5quared galvanometer, since 
the scale is linear and readings at the low end of 
the scale can be made more conveniently. In using 
the current-squared meter it must be remembered 
that the square root of the reading is the value 
desired. The reason for using this meter with 
quarter-wave rods ean be explained by saying 
that such an arrangement makes a voltmeter out 
of the r.f. rnilliammeter, just as a resistor in 
series with a d.c. milliammeter makes a d.e. 
voltmeter, as indicated in Fig. 3. While the actual 
voltage at the r.f. meter need not be known. since 
we will be interested only in relative values, the 
proportional accuracy of the current-squared 
meter must be good to make the relative readings 
obtained coincide with the theoretical values. 

R,F.VOLTS 

A 

Vig. 3 -An r.f. milliammetcr (A) witfr quartcr-wav~ 
connecting leads forms a voltmeter for r.f., in the same 
manner that the d.c. milliammetcr (B) and resi"tor form 
a d.c. voltmeter. The quarter-wave line has the same 
size conductor and spacing as the transmission lin~. 
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Fig. 4 - Curves showing standing waves of voltage and current 
along an opP-n transmission line (A) and a shorted or dost>d line (B ). 
The nature of the impedance over each ¼ wavelength is indicated. 

In between the maximum- and mini
mum-voltage points, intermediate values 
of impedance will be found. While the 
impedance curve differs in shape from 
the voltage curve, their maxima and 
minima coincide. Fig. 4 indicates the 
nature of the impedance to be found over 
any quarter wavelength along the volt
age curve. At exact }{-wavelength 
points the impedance will appear as pure 
resistance, low in value at voltage nodes 
and high in value at the high-voltage 
points. In between these points the im
pedance will be reactive, capacitively 
reactiv'!l (Zxc) from high to low-voltage 
points and inductively reactive (Zxr,) 
from low to high-voltage point,s, pro
gressing from the receiving end of the 
line toward the sending end. In other 
words, between the points of pure re

An r.f. oscillator of some kind will be required 
to feed the line. To keep the physical dimensions 
of our experimental set .. up from becoming pro
hibitively large, we will choose an operating wave
length of around 1 ½ meters. '£he line then need 
not be longer than 10 or 12 feet. The one shown in 
the photographs is made of %-inch copper tubing 
~o as to he self-supporting and mechanically stable. 

Distribution on Open .Line 
Now let us see what we can find out about our 

two-wire transmission line. Referring to Fig. 4-A, 
as we move the r.f. voltmeter along. the line we 
will find that the voltage, E, rises and falls, in
dicating the presence of Htanding waves. (If the 
line were free from standing waves, the meter 
would give practically constant readings at all 
points along the line.) We find the voltage at the 
receiving end to be maximum, since the line is 
open and no current can flow. Because the ratio 
E/l obviously is large, it follows that the im
pedance, Z, at the reeeiving end is high. 

Moving toward the sending end, we find that 
the voltage falls off and that eventually we come 
upon a node, or point of minimum voltage. If we 
could insert an r.f. ammeter in the line at this 
point, we would find that the current (J) is high. 
Since t,he ratio E/I now is low, we know that the 
impedance is at a minimum. lf end effects could 
be neglected, this voltage node would occur at a 
point¼ wavelength from the receiving end. 

If we continue on down the li-ne toward the 
sending end we find that the voltage increaHes to 
a maximum again, then decreases to a minimum, 
and so on down to the sending end, as indicated 
in Fig. 4-A. Measurement with a meter stick will 
show t,hat there are separations of½ wavelength 
between points of maximum deflection, Y:i wave
length between points of minimum indication, 
and Ji wavelength between a maximum and the 
next minimum. Since all but the first ¼ wave
length are well removed from the end of the line, 
end effects are reduced and the wavelength of the 
generator can be ineasured quite accurately by 
doubling the distance in meters between any two 
consecutive minima or maxima. 

0<:tober 1943 

sistance .the line will take on the characteristics 
either of a coil or a condenser. 

Shorted-Line Distribution 
So much for the open line. Let us look now at 

the distribution along the line when it is short
circuited at the receiving end; as shown in Fig. 
4--B. It does not take much figuring to find out 
what goes on here. Because the line is shorted, the 
eurrent at the receiving end must be a maximum. 
Since this means that the receiving end of the line 
is at a voltage node, we find that the distribution 
has shifted 90 degrees (or¼ wavelength) toward 
the receiving end of the line, as shown in Fig. 

R.f. indicator used .in transmission-line experiments. 
The crystal detector, loop and adjustable pick-up all 
are mounted on top of the d.c. milliammeter case. 
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4-B. The distance between maximum and mini
mum points has not changed, however. 

If, instead of shorting or opening the line, we 
terminate it in different values of resistance or re
active impedance, the shift in distribution may be 
greater or less than 90 degrees and the shape of 
the curves may change depending upon the nature 
of the terminating impedance, but the distance 
from one maximum or minimum to the next al
ways remains J.,2 wavelength. These changes, 
which have been described in detail by Gadwa,1 

can be readilv demonstrated with our experimen-
tal line. • 

Advantages of Flat Line 
It is apparent that, under most conditions, 

standing waves will appear on a transmission line. 
It is our purpose now to show how standing 
waves may be eliminated. But first, let us consider 
whv we should want to eliminate the standing 
wa~es. After all, we know that, in practice, an 
antenna can be fed quite effectively even by a 
line which does have standing waves. 

J.n the first place ohmic losses are reduced when 
standing waves are eliminated, because the aver
age line .. current is reduced. There are no points of 
hlgh r.f. voltage, which is a consideration where 
insulation for high powers is involved. Reduction 
iu voltage also decreases dielectric losses. Because 
dielectric losses in the twisted-pair feeder are rela
tively large, it is especially important to eliminate 

t Gadwa, "'Sta.nding Waves on Transmifflon Lines/' 
QST, December, 1942, p. 17. 

'fhe r.f. voltmeter with adjustable quarter-wave 
leads. Th,. ends of the leads are fitted with sliding con
tacts which fit the transmission line. Conductor size 
and spacing of leads should match those of the line. 
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FIG 5 

Fig 5-Any section, SX, of a line of infinite length 
will have the characteristic• of an infinite line if it is 
terminated in itR characteristic impedance-., as shown. 

stu.nding wave~ when this type of line is used. 
Since line radiation d<:'pends, among other things, 
upon the value of current flowing, a "flat" line, or 
one without standing waves, will radiate less and, 
by the same token, will pick up less signal when 
eonnected to a receiving antenna, thereby reduc
ing phasing troubles which may be important 
when distortion of the pattern of a directional 
antenna is to he avoided. A flat line is desirable 
also because it µresents n constant impedance 
to either transmitter or receiver, regardless of the 
length of t,he line, whereas the impedance of the 
resonant line varies with its length. 

Requirernentsfor a Flat Line 

Now let us see what conditions are necessary to 
eliminate standing waves. If a line were of infinite 
length, waves started at the sending end would 
never arrive at the receiving end, and reflection 
could not take place. Therefore no standing 
waves would appear, and the ratio E/ I would be 
constant for the entire length of the line. This 
constant impedance is known as the characteristic 
or surge impedance ttnd is dependent only upon 
the physical dimensions of the line, i.e., the size of 
the conductors and their spacing.2 If Fig. 5 iR 

t,aken to represent an infinite line, the impedance 
at any selected point along its length, such as the 
point X, will be the characteristic impedance, and 
tl\e section SX, for instance, could be considered 
to be terminated by the remainder of the line. 
Since the remainder of the line also is uf infinite 
length it also has an impedance equal to the sur11;e 
impedance of t,he entire line, so that the section 
SX can be considered to be terminated in an im
pedance equal to its characteristic impedance. It 
follows, then, that if any finite length of trans-
mission line, such as SX, is termiuated in a re
;;istance equal to its characteristic impedance, 
there will be no standing waves. 

Methods o.f llfatching 

Thus t-he problem in eliminating standing 
waves from a transmission line is that of arriving 
at a condition where the line is terminated in its 
characteristic impedance. There arc ~everal ways 
of doing this. In some l!tL..'ieS the choice may rest 

. upon the impedance presented by the particular 
antenna in use at the point, where it is to be fed, 
while in ot.hcrs the type of line to be used may be 
the deciding factor. If, for example, we take a 
half-wave antenna which is to be fed at the center, 
we know that the impedance is in the vicinity of 
73 ohms. Since the common variety of twisted-

·:: For a concentric line, th~ characteristic impedance ia 
z = 138 log:, where b is the inoide diameter of the outer 
conductor and a the outside-diameter of the inner conrluctor. 
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pair feeder has a characteristic impedance of 
about this value, matching impedances automa
tically would occur simply by connecting a line of 
t.his type in series with the antenna at its center. 
A properly designed concentric line also could be 
used in the same manner. 2 

However, considerations o{ expense in the case 
of the concentric line and of efficiency in the case 
of the twisted-pan- line may make the use of a 
two-wire open line desirable. By trying a few 
selected dimensions in the formula for impedance 
for the two-wire line, 3 we find that it is physically 
impossible to build such a line with an impedance 
much lower than 400 or 500 ohms if we use or
dinary wire conductors. The commonly used line 
made of No. 12 wire with a 6-inch spacing gives a 
characteristic impedance of about 600 ohms, 
which is considerably higher than the 73-ohm 
termination provided by our. half-wave antenna. 
Therefore, to terminate the line in its character
i,;tic impedance will require a matching device. 

Matching Stubs 

If, now, we examine a short line one-half wave
length or so loµg, as pictured in Fig. 6, we find 
t,hat we have a device with impedance which 
varies along its length, the distribution depending 
upon whether the section is shorted (Fig. 6-A) or 
open (Fig. 6-B). To obtain any desired impedance 
requires only that we nut the section off at the 
proper point. The use of a matching stub, as such 
a portion of transmission line usually is called, 
may be described by referring to Fig. 7, which 
shows a two-wire transmission line feeding a half
wave antenM. At any distance (X), from the an
tenna, the line will have an impedance (remember 
that, as yet, the line is incorrectly terminated) 
which may be considered to be made up of reac
tance (either inductive or capacitive) and resist
ance, in parallel. The reactive component may be 
eliminated by shunting the line at distance X 
from the antenna with another reactance equal in 
value but opposite in sign for the reactance pre-

:i For a two-wire line, the characteristic impedance is 
given by: Z = 276 log i, where b is the spacing between 
conductors, center to center, and a is the radius of the con
ductor. Use the same units for both band a, of course. 
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I<'ig. 7 - When antenna and transmission line differ in 
impedance, they may be matched by means of a short 
length of transmission line called a stub. The determina
tion of the critical dimensions, X and r, for proper 
matching is discussed in the text. The stub may be 
either open or closed at the end, but the dimensions of 
the two types differ for the same case of matching. 

sented by the line at that point. If distance X is 
such that the line presents an inductive reactance, 
a shunting capacitive reactance will be required. 
The similarity between this linear circuit and the 
more familiar lumped tank circuit is apparent. In 
this cruse, the required compensating reactance 
may be supplied by shunting the line with a stub 
cut to proper length, Y. With the reactances can
<ieled only a pure resistance remains as a termina
tion· for the remainder of the line between the 
sending end and the stub, and this resistance may 
be adjusted to match the characteristic imped• 
ance of the line by adjusting the distance X. 

A match may be obtained with either a closed 
or an open stub., but it will be found that the 
match occurs closer to the antenna if a closed stub 
is used where the antenna impedance is higher 
than the characterL~tic impedance of the line, or 
if an open stub is used where the antenna im
pedance is lower than the line impedance. b'ince 
standing waves still will occur between the an
tenna and the matching point, it is desirable to 
keep this distance as short as possible. An end-fed 
antenna should be tuned to resonance by adjust
ing its length with the line disconnected, before 
matching is attempted. With the center-fed an
tenna close tuning is not too important, any dis
crepancy in antenna length automatically being 
taken care of in adjusting the stub since the c 
center-fed antenna is a balanced system. 

RECEIVING 
END 

Pig. 6 - Curves showing distribution of voltage and current along 
doscJ (A) and open (B) matching stubs for lengths up to !1i wave
length. Compare these with the similar sections shown in Fig. 4. 

Experimental Measurements 
Since both X and Y (Fig. 7) are in

terdependent, experimental adjust
ment is not always an easy job. The 
usual cut-and-try method of calcu
lating the location and length of the 
;,i;ub can be very cumbersome. How
ever, the author, with the assistance 
of Mr. Samuel L. Quaranta and 
Prof. ,J. L. Potter of Rutgers Uru
versity, has succeeded in working 
out a system of simplified calcu
latiollil which, with the aid of 
graphs, may be reduced finally to 
one simple operation in arith
metic. 
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Before making 
these calculations, a 
few s.imple experi
mental measure
ments are required. 
One of the things 

_J 
3/.,.:31.scm. 

we need to know 
accurately is the 
wavelength of the 
oscillator output. S~g 
Wecanmeasurethis 

----~--r------11 
on our experimental 
transmission line, 
using it as a Lecher 
system. First, set up 
the oscillator and 
connect it to the 

I 
sending end of the 
transmission line. 
Place the d.c. meter 
with the crystal 

Fig. 8 - Results of sample calculations given in the text. The open stub may be locat~d 
at either of the two positions shown, but the one nearest the antenna is preferred. 

rectifier near the sending end of the line, but 
not too close to the tank circuit of the oscilla
tor. With the oscillator running, the meter should 
show a deflection. Now, slide a shorting bar along 
the line toward the receiving end. This will serve 
to vary the active length of the line. When the 
shorting bar is approximately ¼ wavelength from 
the meter a voltage maximum will occur in the 
part of the line near the meter, causing it to show 
maximum deflection. The location of the shorting 
bar when this occurs should be marked on the 
line. The shorting bar then should be moved 
farther along the line, until another maximum 
deflection is obtained at the meter. '£his second 
location of the shorting bar also should be marked, 

and the distance between the two marks measured 
in meters or centimeters. Doubling the measured 
distance then will give the wavelength of the os
cillator output, since the maxima, occur ½ wave
length apart. 

BeJore using our improvised r.f. voltmeter we 
must check it to make sure that the connecting 
rods are exactly k{ wavelength long, since other
wise the readings will not be accurate. We can do 
t,his by connecting the rods across the line and 
watching the d.c. meter at the sending end of the 
line for fluctuations. The correct length for the 
rods is that which causes leastfiuctuationof the d.c. 
meter when the r.f. meter is connected across the 
line. 

The antenna now should be connected to the 
receiving end of the line. Starting at the antenna, 
the r.f. meter should be moved along the line 
toward the sending end until the first point of 
maximum deflection (V ma,) is reached. This is a 
reference point for all future measurements, so its 
location must be carefully determined. Record 
the magnitude of V m= and its distance from the 
antenna. Now move the meter farther toward the 
sending end, until a voltage node ( V min) is found. 
Record the magnitude of Y min• A.s a cxoss-check 
for wavelength, the distance between V m•"' and 
V min should be Y.1 wavelength. 

Simpl{fied Calculations 
With the wavelength, the magnitude of V .. ,n, 

and the position and magnitude of Y ... ., recorded, 
we can now proceed with the computations. This 
method of computing is a simplified version of the 
method shown in notes on "Transmission-Line 
Impedance Matching," a paper written for class 
use by James L. Potter, Professor of Communica
tions, Department of Electrical Engineering, 
Rutgers University. 

We first use the formula 

Q = T: ... ., 
(, mi" 

The oscillator used to feed the experimental line. It Do not forget to take the square root of the read-
consist1 of pueb-pull HY75s operating at 1.5 meters. ings if a current-squared meter is used. 
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Laboratory 
set-up show
ing proce
,lure used 
in checking 
~tan ding 
wa-vea on 
the trans
mission 
line with 
the r.f. 
voltmeter. 

Now substitute the value ohtaineJ for Qin the 
following formula: 

K = g_=-!_, 
Q +1 

where K is the reflection factor. 
The distance to a closed stub from l' ma, toward 

t,he sending end of the line is given by: 

rr t . d --cos-·1K + 180 
IS ance m egrees = 

2 
The length of a shorted stub is given by: 

v(i 
Length in degrees = tau-1 Q =!1 

The distance to an open stub from the point of 
I' ma,: toward the sending end may be determined 
from: 

1 . t . d cos-·1K + 180 J1s ance m egrees = 
2 

The length of an open stub is given by: 

·1 h' d lQ-l ~engt m egrees = tan- ······-=-
. v'Q 

It will be noticed that dimensions are given in 
degrees. Since a wavelength is equivalent to 360 
degrees, the length may be converted to linear 
units by: 

Length or position in degrees 
1 

h f 
'" :3

60 
· X wave engt o 

oscillator (in any unit, such as meters or cm.) 
= length or position (in similar units, i.e., meters 
,:,r cm.) 

Example 
To make sure that the use of these formulas 

is understood, let us go through an actual ex
ample. Referring to Fig. 8, the line is made up of 

8 
I 
I 

I Len<Jth of shorted stul, I 
I\ V 

+-inch diameter tubing spaced 1.56 inches center 
to center. Its characteristic impedance is 254.3 
ohms and it is terminated with a dipole each 
half of which is 37.5 cm. in length. The meter used 
for maxima and minima measurements is a Jewell 
r.f. milliammeter (0-100 ma. current-squared 
scale). 

We read V maz as 75 at 38 cm. and also at 113 
cm. from the receiving end, thus giving us 75 cm. 
for one-half wavelength, or 1.5 meters as the wave
length. We read V min as 9. Since these readings 
were taken on the current-squared meter, 

0

(J = ✓75 = 2.88 
9 

. , 2.88 - 1 1.88 
K = 2_88 + l = 3_88 = 0.485 = cos 51° 

Position of shorted stub = -
61 

: 
180 

= 59.5° 

Converting to em., 
59.5 
860 

X 150 = 24.8 cm. 

from \7 max, or 62.8 cm. from the antenna. 
1··-----

Length of shorted stub = tan-1 v ~:.~ 
· 1.88 

= tan-1 0.902 = 42.1 degrees = 17.5 cm. 

P 
. b til + 180 

osit,ion of open stu = -·--:f-
= 120.5° = 50.25 cm. 

from Y ma,, or 88.25 cm. from the antenna. 

. 1.88 
Length of open stub = tau-1 v2_

88 
= t-an-1 1.11 = 48° = 20 cm. 

I 
I 

& 

s 
Q=Vmax 4 

Vmin " 
fJOSition of 
'shorted stuh ) 

DimeRSions for both closed and 
open stubs are shown in Fig. 8. 
Note that, in the case of the position 
of the open stub, the distance is 
given as 88.25 cm. from the antenna. 
Since this is more than f1i wave
length, another point 75 cm. nearer 
the antenna should be used. This 
would bring the open stub la.25 
cm. from the antenna. 

3 I"-
... ·c:.; 

-/ 
~"'- / I 
-/ ~ --

0 --
10 20 30 40 50 f>O 70 80 

LENGTH IN DEGREES ~ 

Fig. 9 - Graphs for determining position and length of a shorted 
stub. Dimensions in degrees may he changed to linear units after values 
have been taken from the grar>h. The spacing and ·size of the stub 
conductor must be the same as those of the transmission line. 
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llse of Graphs 
In order further to reduce the 

computations, two graphs have 
been prepared. Fig. 9 is used to 
find the position and length of the 

47 



shorted stub, while Fig. 10 is for 
the open stub. To use the graphs, 
only the ratio of V ma~ to V mi" need 
be known. The only additional 
operation is conversion to linear 
units. By first calculating the results 
in degrees, they may be made to 
apply to any wavelength where it 
is physically possible to use this 
method. Of course, when the quarter
wave line for the r.f. meter is too 
long, other methods of obtaining 
maxima and minima must- be used. 

a 
7 

6 

Q- Vmax 5 

-vmin 4 

3 

2. 

0 

I 
/ Len9tho~ \ 
✓openstl \ 

V Position of ' 

/ 
openstuh 

:-.....~ 
i--- ~ - ' 

10 20 30 40 50 60 70 80 90 100 110 120 130 ICO 150 
LENGrH IN DEGREES 

A Convenient Calculator 
Fig. 11 shows an easily con

structed calculator for quickly de

Fig. 10 - Graph for finding the length and position of an open 
,tub when the ratio of V .. u to V .,;3 is known. Spacing and size of 
otub conductors must be the same as in the transmission line. 

termining the length and position of a stub once 
the ratio of V m= to V min has been determined. 
This calculator is an original development by 
Samuel quaranta of the Rutgers ESMWT 
staff. 

The calculator may be laid out on rectangular 
graph paper. First draw the 90-degree arcs, A, B, 
C and D, using the junction of the X and Y axes 
of the graph paper as the center and 13, 13.5, 14 
ru1d 14.5 graph-paper units respectively as the 
radii. Divide these arcs accurately into degrees 
with the aid of a protractor. Mark the scale 
labeled "Read length or position of closed stub" 
from O to 90 degrees in a counter-clockwise direc
tion. Mark the scale labeled "Read position of 
open stub" from 90 to 180 degrees in a clockwise 
direction. Finally, mark the scale labeled "Read 
length of open stub" from O to 90 degrees in a 
clockv.ise direction. 

Then plot the "length" and "position" curves 
according to the following table, using the graph
paper units: 

Lenutlt. Oune .Position Ourve 

Over Up Ooer llp 
(X) (Y) (X) (Y) 
0 2.0 1.5 1.5 
0.5 2.4 1.75 2.05 
1.0 2.7 2.0 2.6 
1.5 2.95 2.25 3.2 
2.0 3.15 2.5 3.85 
3.0 ll.5 2.75 4.6 
4.0 :l.8 3.0 5.4 
5.0 4.05 :l.25 6.3 
6.0 4.3 3.5 7.2 
8.0 4.7 3.75 8.1 

10.0 5.1 4.0 9.1 
12.0 5.5 4.5 11.0 
14.0 5.9 5.0 13.8 

The movable pointer is 15 graph-paper units 
long and is numbered (1 to 7) every two graph

paper units, i.e., 2 graph-paper 
unitsequalsoneuniton the pointer. 
The pointer pivots at zero on its 
own scale, and at the junction of 
the X and Y axes. It is best to 
make the pointer of some kind of 
transparent material, such as stiff 
celluloid. 

Fi&. 11- Calculator for determining length and position of stnb when 
the ratio v ••• JV.1. is known. Directions for making a duplicate of 
the calculator and instructions for using it are given in the text. 

To use the calculator, first find 
the ratio of V ma~ to V min experi
mentally as described previously. 
Locate this value on the pointer 
scale and move the pointer until 
its eenter line crosses either the 
"length" line or the "position" 
line at the ratio value calculated, 
depending upon which dimension 
is desired. Then read the position 
or length in degrees on the proper 
protractor scale. In the setting 
shown in the sketch of Fig. 11, the 
ratio of 4 indicates either a closed 
stub length of 33 degrees or ru1 open 
stub length of 57 degrees. For 
position from the first point of 
V "'"" from the antenna, the reading 
on the "position" line would be 
used instead. "Position" always 
is measured from V "'"" toward the 
sending end of the line. 
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,4.ppendix 

The admittance, looking into the line X dis
t,ance from the load end, is: 

, I. l [1 -Ke-i&] 
} • = V. = Z

0 
l. + Ke·-i0 

where 0 = (2/3, - ,t,), in which /3 = wavelength 
constant and ,j, = angle of reflection coefficient, 
and K has the value given in the text. In trigo
nometric form: 

y = _!_ [(1 - K cos 0) + jK sin OJ-, 
• z. (1 + K cos 0) - jK sin 0 

which upon rationalizing becomes: 

y = O + ·s =_!_[(1 - K
2
J +j2Ksin0] 

• " 3 • z. 1 +2Kcos0 +K2 

ur ., l[ l-K2 ] 
G, = z: 1 + 2K cos 0 + K 2 . 

l [ 2K sin0 ] 
B. = z. 1 + 2K cos 0 + K 2 

If we choose a point on the line where cos 0 = 
- K it is noted that: 

-, 1 [ l -K
2 

] l 
c,. = z: 1 - 2K2 + K 2 = Zo 

The place where G. = Zl is where: ~. 
cos 0 = eos (2[3x. - ,j,) = -K 

or where: 

cos (2fJx, - ,t, - 1r) = K 

That is, where: 

2fJx. - ,ft - ,. = ± cos-1K 

•±:cos-1K +tf +,.- • or fJx, = · = place of stub if stub 
2 z. equals line z •. 

For the case where G. is equal to 1/Z., the stub 
susceptance should be: 

8 = _ 1 [~_!-~n 0] = -2K sin(± cus - 179 
' z. 1 ·- K 2 

- z. (1 -- K 2) 

±2.K 
z.~/1 - K2 

lf Q is defined as V ma,/ V min, the value of stub 
susceptance may be written as: 

. (Q - 1) 
B, = ± 'z;·:;;/Q 

For a short-circuited stub, 

1 
B.=----z. tan fJy. 

(Q - 1) 
±-""'-•"""-

Z.v'Q 
or 

-1 •./Q 
fJy. = tan .± (Q _ l) 
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where {Jy. is used to designate the length nf the 
stub. For an open stub, 

B,= 1 _tanfJy. 
-Z.cotfJy, Zo 

{3y, = tan~l ± (Q, - 1) 
·v'(.! 

VWOA Awards Marconi Memorial 
Scholarships 

THE Veteran Wireless Operators Associa
tion recently presented Marconi Memorial schol
arships to the top-ranking contestants in the 

annual nation-wide com
petition for high-school 
graduates conducted un
der the auspices of Sci
ence Service, which 
sponsors science and en
gineering clubs in high 
schools throughout the 
country. The competi
tion ended in a tie; and 
as a result Frederic 
Corbin Leiner of East 
St. Louis, Ill., and Fran
cis Herbert Horne of 

.Fredric Leiner ,Johnstown, Pa., each 
will receive two years of free tuition at RCA 
Institutes School. 

Both of the winners are prospective radio ama
teurs. Frederic Leiner took the exam for his 
Class B ticket in November, 1941, but Pearl 
Harbor prevented his being assigned a call. Earl 
Masterson, W9WPB, introduced Leiner and a 
friend of his to the ham game. As Fred expresses 
it: "He helped us build a small regenerative 
receiver using a 6K7, 42 and 80. Besides copying 
amateurs until 4 o'clock 
each morning we picked 
up commercials from 
probably 80 countries, 
and in the meantime 
tried to dope out power 
supply, detector and os
cillator circuits. By then 
we were in radio beyond 
all hope of recovery!" 

Leiner helped form a 
high-school radio club 
while attending the East 
St. Louis High School. Francis Horne 
He now possesses his . 
Class A ticket and is active in WERS work, 
operating station WKBR-5. · 

The other winner of a two-year scholarship, 
Francis Horne, holds a commercial license and 
was formerly associated with b.c. station WJAC 
in Johnstown. Horne has helped other hams with 
their rigs, and was on the verge of going up for his 
ticket when the war interfered. His other hobby 
is flying and he has his own primary glider. 
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rfhe Wail of the Kee Bird 
Some Extraordinaru .i'ldventares of an ..cl.tlF Ham in tl1e ,-&r,itle 

.u'I:· 1UAJ4Ul .1. ·w. HUNT,* 'l'5TG-W:iCC:U 

I HAVE been a,;ked to write of some of my 
experiences while in the Arctic. I am a bit loath 
to do this, for fear some of you will think I am 
exaggerating. I can assure the skeptical that 
I am telling the truth, however, and should you 
who read this be assigned to that far northern 
land I hope you will take heed of the experiences 
T shall tell you about. 

It all began about. a year and a half ago. 1 was 
then the post communications officer, assb'tant 
signal officer, officer in charge of crash boats (in
volving fishing and oystering and a wee bit of 
floundering on the side), officer in charge of the 
communications to our bombing ranges on an is
land some 150 miles away (excellent swimming 
and fishing, along with duck hunting which was 
Romething to write home about), and a few other 
details. As you can see, I was terribly overworked. 

However, I had become resigned to the hard 
life of testing new radio equipment on the crash 
boats over oyster reefs and testing our transmit
ting equipment at the bombing ranges after dark 
over very excellent flounder beds. Then, all of a 
sudden, I was relieved of duty at that field and 
ordered to Washington. I didn't mind this so 
much, but I did mind not being able to finish 
tr,sting the new high-speed crash boat I was just 
going to take out on the bay when the message 
came and I was ordered back to headquarters. 

l will skip over the agonizing details at Wash
ington. I spent two hectic weeks there, getting all 
my gear and equipment together. Many a night 
:since I have awakened screaming, only to find 
that it was onlv a terrible dream - I was not 
really in W as~gton, after all. 

Soon I found myself so doggone far north that 
the ground had some white cold stuff all over it. 
Later I came to realize that this stuff was snow. 
Down in Texas, we never really had believed such 
tales. In fact, I have never mentioned this dis
covery to my mother back in Texas for fear she 
would consider me a prevaricator. 

It was indeed cold. I found that a strange thing 
happened to newcomers to that country. I had 

• lum..v Airways Communications System, Asheville. N. C. 

The Kee bird is a fabulous creature well 
known to every ham and military radio 
operator in the Far North. Major Hunt -
better-known as Jim Hunt, perennial 
hands-down liar's-contest winner at 
ham conventions - here reports his nar
row escape from the Kee bird, as well as 
sundry other Gulliverian adventures. 
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spots before my eyes, my i:;tomach utways ached 
about five hours after I ate a meal, and I was 
eternally cold. I found that., when a southerner 
first gets that far north., the blood turns to the con
sistency of sherbet. Alcohol dilutes it nicely, how
ever, and it no longer semi-freezes. A few gallons a 
day will keep the uninitiated in very good con
dition. 

But I digress. When I arrived, I was issued bags 
full of clothing. I reeeived snowshoes, skis, 
strange boots and gloves, helmets and sox. I sup
posed that, sooner or later, I would learn what 
they were and how to wear them. It was sooner. 

I had six men with me and we were placed on a 
plane and sent further north. There I really saw 
snow, because it was now the dead of winter. Nice 
and cool, too. I had on about three bags of cloth
ing. I kept warmer that way, and besides I didn't 
load the plane down with so much baggage. 

We we.re traveling smoothly along when sud
denly the plane circled and landed in the snow. 
There wasn't a living thing in sight. Finally some 
weird-looking creatures crune along. At first I 
couldn't figure out f,heir nationality. All I could 
see was their clothing and the 1-;now-covered 
mats of hair on their faces called beards. Some 
months later, however, I learned that they were 
Canadians or English or something like that. 

We were taken to our camp. With some digging, 
we finally found our ":shacks." They were only 
under some 15 feet, of snow, so the digging took 
but a few days. Then we had a nice warm room 
with bath and all the comforts of home - al
most. If we slept in our eider-down sleeping bags 
and wore our arctic elothing in the buildings, we 
were real warm. The baths were frozen up, but 
that didn't matter much. Since it is so cold up 
there, baths were not only unnecessary but un
sanitary and very dangerous to health. . 

A few weeks after arriving we had the station in 
operation., and our true function at the place 
started. From that day on, life became very inter-
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esting. When it wasn't an engine breaking down, it 
was a colonel cracking down. Sleep was something 
that we remembered having heard pilots cussing 
about but didn't get any of much. 

Then the giant Blue Termites (Arctic variety, 
~tarted working on us. We first learned about 
them when they ate up one of our towers one 

A. FEW ~NS A. 
PAY WILi. KEEPlllE-
01ooi10FA 50IJ71/Ew,l
!\R Fl20M TIJRNINl:, 
'fO /1,. SUEREIET a:,,-i
Si;rENCV -

uight. The entire steel tower was devoured. It 
::;eemed that the steel crystallized in the cold and 
t,he termites ate it with ease. They caused us no 
end of trouble. 

The Blue Termites would eat our remote con
trol lines, too. These lines had been laid upon the 
snow. Incidentally, the laying of these lines, while 
causing us no e.nd of trouble, afforded the boys 
,;ome real enjoyment. The reels of Signal Corps 
field wire we used were carried on racks placed 
upon sleds. These sleds were drawn by man power. 
Snowshoes were used and, as the distance was 
only three miles, not many of the men were lost in 
this undertaking. The exercise was fine, and all 
t,he boys were most eager to secure this detail I 
have never seen so many appendices in bad shape, 
nr so many cases of food poisoning, or sprained or 
frostbitten feet and hands, as would develop when 
the duty lists were posted for this detaiL 

The boys caught two baby Blue Termites. 
They were not over six feet long, so we kept 
them around for pets. I hated the things. They 
1vere eternally causing us trouble, and nothing we 
found would keep them penned up. Then one 
day one of the native Eskimos showed us a 
plant which the termites loved to eat. It stayed 
evergreen, even in the winter. So long as we kept 
:~ supply of this greenery in their pen the termites 
would remain content, sleeping in the balmy open 
at some 40° below zero. 
· It was not until later that I first encountered 
the terrible Kee bird.1 This horrifying experience 
occurred after we had been transferred to another 
station. Several of us had flown over to the Pole 
one night (there was practically no daylight at that 
time of year, you understand) to Eskimo Joe's 
tavern. By the time we started home we were ready 
for almost anything. As we were flying along a ter
rible noise started up. It could be heard even 
above the roar of the motors. The pilot, who was 
au old timer, !1Illlounced fearfully that it was the 
wail of the dreaded Kee bird. 

1 For more details on the Kee bird, ask any ham 
who has been to the Far North. 
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Both motors instantly froze, causing us to make 
:1 forced landing. We came down behind a hum
mock of ice that resembled a house. Luck was 
with us., for it, was really an Eskimo village. Some 
ten families lived in this strange cornmunity built 
over the ice. The natives lived on fish and seal 
caught through holes in the ice. They seemed a 
well-fed, happy lot.· 

After a few days the Kee bird quit his agoruzing 
cries 2 :i,nd it was only a ma.t.ter of a few weeks 
before we had the engines thawed out and were 
ready to take off again. This seemed to be our un
lucky trip, however. No sooner were the engines 
started then the terrible Kee birds began crying 
again. Never have I heard such a terrible sound. 
The natives stayed huddled in their huts and 
shook with fear. FJven the powerful Eskimo dogs 
shivered so hard they shook the thick hair off 
their bodies, and immediately froze to death. 

Eventually the Kee birds departed, however. 
.Again we t,hawed the engines, and this t,ime we 
managed to get into the air and succeeded in 
returning to our base. 

Many really amazing experiences occurred dur
ing my stay in the Arctic. One that I rnmember 
was our discovery of the true cause for those 
great crevasses in the ice. For long year,; it had 
been thought that these crevasses were caused by 
natural shrinking of the ice, causing great cracks 
to appear. Imagine our surprise, then, to find that 
the Blue Termites (Great Northern variety) are 
the real cause. These fierce things are abont, 
twelve feet long, and they live on ice. They have 
teeth on both their upper a,nd lower jaws. The 
teeth along their upper jaws curve upward, ex
tending about a foot and a half. The teeth on 
their lower jaws likewise extend downward below 
the jaws. These termites merely push their heads 
into a crack in the ice and open their mouths. The 
terrible teet,h then serve as ice picks and crark off 
great chunks of ice, which fall directly into their 
open mouths. 

All in all, it was a very wonderful assignment. 
As I say, many strange things happen in the Far 
North. I found the Arctic to be a beautiful land 
of indescribable tints and colors. The Aurora never 
ceases t,o be a wonder of wonders, nor is your 
appetite ever completely satisfied.3 

2 The Kee bird's wail went like this: "Kee kee kee 
rist but it'a coi.d up heret" 

3 If you have been up there and failed to see all that I 
have described, it must be hecause l went to very special 
places. Good rum, too! 
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PROJECT 

earrier eurrenf 

JIERE is a simple method of listening to 
the low frequencies on an ordinary broadcast
band superhet receiver without the use of a 
separate converter. 

By inserting a properly tuned circuit in the grid 
c.ircuit of the mixer stage and lowering the h.f. 
oscillator frequency, any frequency from 500 
kc. to 50 kc. or even lower can be received (Fig. 1). 

The receiver l used was a Sky Buddy. The os
cillator circuit uses a split condenser, so that two 
added capacitors were needed to lower the fre- · 
quency. I used a 0.003-µfd. mica fixed condenser 
!Ca) across the padder (Cz) and a three-gang va
riable b.c. condenser (C4) across the main tuning 
condenser (Ci), connected with alligator clips. 

The oscillator works fine from about 1000 kc. 
down very close to the intermeJ.iate frequency of 
456 kc. Additional range is secured by varying the 
main tuning conden:;cr. 

For the mixer circuit I use three old-fashioned 
basket-weave inductances taken from an old t.r.f. 
h.c. set, with a small honeycomb coil in series for 
t.he lo~est frequencies. 'l'he tuning eondenser 
(05) is a four-gang affair with the sections in 
parallel. By taking, successively, L1, L2, La and 
L,4 in series, any frequency down to about 80 kc. 
ean be covered. 

With the antenna hooked through a 0.01-µfd. 
,:•,mdenser right on to the grid of the mixer, 1 am 
able to he1tr the 600-meter stations, airplane 
beams, naval stations and all the usual low-fre
quency stuff. By hooking the 115-volt line on to 
,me of the primary windings of the basket coils 
through a condenser, I can hear all the line noise 
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and QRN. I feel sure that, had there been a low
frequency oscillator in the vicinity, I could have 
heard it for some distance over the power lines. 

This scheme should work with any superhet 
having a grid cap on the mixer tube, without mak
ing any changes in the receiver circuit itself. The 
only disadvantage is Joss of the use of any r.f. 
stages and a.v.c. On some superhets only two 
condensers would be needed, as many do not use 
the split-condenser method of feed-back found in 
the "Sky Buddy." 

I feel that the w. w. gang could use the circuit 
to advantage. The system seems to have more 
gain than I got from a regular low-frequency con
verter constructed a while ago. I got the i<lca of 
the low-frequency tuning from the comments on 
listening on 600 meters by W9FS in January 
QST. --Leslie Merrill, W1NEI, RFD No. 3, 
Laconia, N. lf. 

I would like some dope on c.c. transmission. 
The first I knew hams ·were using it was when I 
bought the July QST. It was my first QST since 
my entrance into the Army, so I am in the dark 
about c.e. regs, if any, etc. As a civilian I serviced 
the remote-control type of "juke-boxes," which 
used the c.c. method of operation. It was a new 
one on me when I picked up that QST and found 
that hams are using it.•····- Pvt. Edward A. Zobcc, 
W9EEC, Camp Cooke, Cal. 

1 am using four 201-As in push-pµll parallel, 
keyed in the grid circuit. The tank coil is center
tapped and coupled to the 115-volt line by means 
of a 0.004-µfd. condenser in series with the high 
side of the line. It is tuned with a two-gang 350-
µµfd. variable condenser with the sections in 
parallel. The power supply is a motor-generator 
set, delivering 110 volts d.c. I have no filter in the 
output, which gives the signal a modulated tone 

of about 500 cycles. My receiver is 
a 4-tube t.r.f. a.c.-d.c. broadcast re
ceiver with 262 kc. i.f. transformers 
substituted for the original coils. I 
hear the local radio range station on 
this, and think it is my fundamental 
frequency. I tune it with the regular 
condensers, then peak it up with the 
padders in the i.f. transformers. 

1 would like to communicate with 
anybody on radiation and · on har
m~nic s{ippression, also field strength 
measurements. If anybody in this 
vicinity is interested in c.c., please 
look me up. -,lack Berg, 218 So. 
State St., Sprt"ngfield. lll. 
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I have been experimenting with c.c. in a small 
way and have built several transmitters operating 
on about 100 kc., one being a 25A7 in a Hartley 
circuit and the other a· couple of 10s in a p.p. 
TNT. The latter hacla range of about three miles 
by power line; the 25A7 considerably less. There 
are quite a few irrigation pumps running on a 
ranch near here, and the interference caused by 
them at present is terrible. I would like to hear 
from anybody in the territory around here in
terested in the same work. -· · Arthur Solie, 
Rocky Point Route, Klamath Falls, Oreguri .. 

Have been following (,JST for a long time and 
never had much to say, though l do get in a 
chance bet,ween copies to read some of the really 

..good articles. I have in mind U·rammer's "Ele
mentary A.C. Math,'' DeSoto on "Who :Killed 
the Signal'?"- etc. Also am interested iu c.c. at 
present. Am using 8kyrider Marine for receiver 
and a single 6L6G t,ransmitter, on 150 kc. Can 
you please insert my name with the information 
that I would be happy to QSO anyone operating 
on c.c. in the vicinity of Washington, D. CJ.'? -
C. Ted Fi8her, W3EOY, ,;43 19th St., N. JiJ., 
Wa.shington, JJ. C'. 

Since I am interested in carrier-current trans
mission, I would like to know if there is anyone 
011 c.c. here in Denver. My telephone number is 
GL9826 (Regis College).-· Pvt. Thomas IV. 
Donaven, Regil! College, Denver 11, Colorado. 

New Standard-Frequency Service 
of the Bureau of Standards 

SINCE November !i, 1940, when fire de
stroved the original National Bureau of Stand
ard; station from which standard frequencies were 
transmitted, WWV has been operating on a re
;;tricted schedule with low power. For the past 
three years a new and completely modern installa
tfon has heen under construction at Beltsville. 
Md., near Washington, D. C., and the inaugura~ 
tion of this new station has just been announced. 
A new transmitting station has been built, 10-
kilowatt radio transmitters installed, and addi
t.ional frequencies :1Jld voice announcements 
added. The new extended services include: (1) 
standard radio frequencies, (2) standard time in
tervals accuratelv svnchronized with basic time 
signals, (3) stand~d audio frequencies, (4) stand
ard musical pitch, 440 cycles per second, corre
sponding to A above middle C. 

The standard-frequency broadcai,t :,Prvice 
makes widely available the national standard of 
frequency, which is of value in sdentific and 
other measurements requiring an aeeuratc rdcr
euce frequency .. Any desired frequenri ma? be 
measured in terms of any one of the standard frp
quencies, either audio o; radio. This ruuy be done 
by the aid of harmonics ancl beat~, ,vith one or 
more auxiliary oscillators. 
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The service is continuous at all times, day and 
night. The standard radio frequencies are: 

,5 megacycles ( = 5000 kilocycles = 5,000,000 
cycles) per second, broadcast continuously. 

10 megacycles ( = 10,000 kilocycles = 10,000,-
000 cycles) per second, broadcast continuously. 

15 megacycles ( = 15,000 kilocycles = 15,000,-
000 cycles) per second, broadcast continuously in 
the daytime only (i.e., day at Washington, D. C.). 

All the radio frequencies ca~ry two audio fre
quencies at the same time: 440 and 4000 cycles 
per second. The former is the standard musical 
pitch and the latter is a useful standard audio 
frequency. In addition, there is a 0.005-second 
pulse, heard as a faint tick, every second. These 
pulses may be used for accurate time signals, and 
their one-second spacing provides an accurate 
time interval for physical measurements. 

The audio frequencies are interrupted precisely 
on the hour and each five minutes thereafter. 
resuming after an interval of precisely one minute: 
This one-minute interval is provided in order to 
give the station announcement and to afford an 
interval for the checking of radio-frequency 
measurements free from the presence of the audio 
frequencies. The announcement is the station call 
letters (WWV) sent in telegraphic code (dots and 
dashes), except at the hour and half hour when 
the announrement is given by voice. 

The accuracy of all the frequencic,;, radio and 
audio, as Lransmitted, is better than a part in 
10,000,000. Transmission effects in the medium 
(Doppler effect, etc.) may result in slight fluctua
tions in the audio. frequencies as received at a 
partirular place; the average frequency received, 
however, is as accurate as that trnns.mitted. The 
time interval marked by the pulse every second is 
accurate to 0.00001 ;:;econd. The 1-minute, 4-
ininute and .';-minute intervals, synchronized 
with the second pulses and marked by the begin
ning and ending of the periods when the audio 
frequencies are off, are accurate to a part in 10,-
000,000. The beginnings of the periods when the 
audio frequencies are off are Ao synchronized with 
the basic time service oHhe U.S. Naval Observa
tory that they mark accurately the hour and the 
successive 5-minute perioclH. 

Of the radio frequencies on the air at a given 
time, the lowest provides service to short· dis
fances and the highest to great <listanc,;ls. :For 
example, during a winter day good service is 
given 011 5 Mc. at distances from O to about 1000 
miles, on 10 Mc. from about 600 to 3000 miles., 
and on 15 Mc. from about 1000 to G000 miles. 
fn genera.I, reliable reception is possible at all 
times throuii;hout the United States and the 
North Atla~tic Oreim, and fair reception over 
must of the world. 

Information on how to receive and utilize the 
Rervice is given in the Bureau's Letter Circular, 
" M ethoris (>f Using Standard Frequencies Broad
ca.,t by Radio." obtainable on request. The Bureau 
wckomes reports of difficulties, methods of use, 
or "!'eciul applications vf the service. C',orre
spondence i;hould be addressed to the Director, 
National Bureau ofStandards, Washington, D. C. 
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The Traffic Cop of the Air 
1ln lntervierv rvith nr. D. Terrell,, Retired Director of 

FCC's Field Division 

BV CLINTON B. DE SOTO.* WICBD 

... i\.uausT :nsT marked the retirement 
from active duty of the man who, more than any 
other in government service, has dominated the 
radio scene from the earliest days to the present. 

That man is William Dandridge Terrell, for 
more t,han 32 years the head of the active field 
administration of radio law in this country. Ap
pointed the first U. S. wireless inspector in 1911, 
before the nation even had any real radio law, he 
····• to use his own phrase - has held the same job 
P.Ver since. 

Shortly before his retirement, we had the privi
lege of spending a morning with Bill Terrell in his 
F'CC office in the Post Office Department Build
ing in Washington. 

That interview was more than a personal visit 
with a key figure in radio. It was a panorama of 
practically the entire history of the radio art. 

Somehow, it's not so easy these days to think of 
radio as a" new" art. The existence of radio dates 
baek practically half a century, and that's a long 
t,ime. Especially in these present hectic hours, 
with new offshoots burgeoning so fast the parent 
art almost appears smothered by them, radio 
itself seems like a time-honored institution with 
origins stemming back into past generations. 

It is an illuminating experience, therefore, to 
discuss the early days with a man who not only 
has witnessed the entire span of radio develop
ment with his own eyes but himself was the offi
dal head of the structure for the greater part of 
that time. 

That's why we are using t,hese pages to tell 
about that visit-··· and about W. D. Terrell. 

Facing us across the expanse of t,he large and 
comfortable but characteristically un-ornate desk 
was the man who was director of U.S. radio for so 

• Editor, QS1'. 
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many years. lf you're an old-timer in the game, 
you probably won't need to be told how he looks. 
He hasn't ehanged much. The Bill Terrell of 1943 
ii; still trim, sprightly, soft-spoken. He is whiter 
now, but there is iron left in his hair - and in his 
mind. His figure is just paunchy enough to giv_e 
authenticity to his 72 years, but the old-time 
wisdom and candor and friendliness still are dis
played on his face - and that glint of dour Scots 
humor still sparkles in his eyes. 

It was an old-time radio ragfest. During that 
visit we traveled the road back to the stirring 
days when radio was young. 

Mr. Terrell recounted many a talc of the old 
gear and the old days. He delighted in discussing 
the intricacies of the early contrivances-··- both 
those which represented real advances and those 
got up merely to circumvent someone else's 
patent monopoly. When he referred to the loose
coupler, for example, it was with the keenness and 
feeling of a second looey fresh from Signal Corps 
radar school expounding directional arrays. 

We couldn't begin to repeat all the tales he told 
····· or convey the quiet relish., the freshness of 
recollection. For it, wasn't so much the stories 
t,hemselves; it was the viewpoint-· the air of 
savoring the now-trivial events that make up the 
legend of radio's past. Like the trouble Harry 
Lawlor, then operating the old New York Herald 
station in a building built on a pier at the edge of 
the harbor, u~ed to have with his newfangled 
magnetic detector. 

It was the mo,;t sensitive receiver of the day, 
but every time a boat docked it would bump 
ag<,illlst the pier, shaking the building- and, of 
course, t,he magnetic detector. The vibration 
would burn the tip of the contact wire, whereupon 
Harry would spend profane minutes adjusting for 
a new contact. Then would come the climax, 
when the other operator -- who meanwhile had 
been rolling his traffic blithely along, unaware of 
t.he difficulty- was told that it would all have to 
be a repeat. (They didn't have break-in in those 
days, you understand.) Tho~e were the only 
known oecasions when the atmosphere in a radio 
shack reeked of somf:lthing worse than the ozone 
created by the spark discharge! 

There was one little story Terrell seemed par
ticularly to enjoy. It concerned a very fancy and 
expensive British Marconi receiver-·-· then sup
posed to be the best in the world - which the 

"Tell the amateurs I've always pulled for them and 
that I always will be pulling for them. They're a great 
asset to the nation," W. D. Terrell assures ARRL 
President George W. Bailey. 
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W. D. Terrell, for 32 years the chief traffic cop of the 
air,-who retired on August 31st as Director of the Field 
Division of the Federal Communications Commission. 

Mutual TPlephone Company of Hawaii bought 
many years ago. It was a marvelous receiver, with 
a huge panel and a massive cabinet and countless 
knobs and switches. Mutual engineers unpacked 
it in glee and installed it with reverent care. 

Yes, it was a wonderful receiver. There was 
only one thing wrong with it; it wouldn't work. 
Mutual tried for days to make it pick up a signal, 
but not a sound could they hear. They cabled 
London for advice. The reply was of no help. They 
cabled again. Weeks went by. The pile of cabled 
correspondence grew thick. Still the receiver 
couldn't be made to work. Finally, Mutual di
rected the Marconi people to send an engineer 
from London at their expense. 

The engineer was dispatched on his month-long 
voyage. A few days before he was due to arrive, 
one of the boys in the Mutual lab began playing 
with the set again. He loosened one of the screws 
supporting the panel - and, to his amazement, 
heard a signal in the 'phones. The set was work
ing! The only thing wrong all along had been that 
this screw was a trifle long and, projecting behind 
the panel, had shorted the main coil in the tuner. 

That's the story - in condensed form. Bill 
drew the yarn out at length, savoring it all the 
while. It was the kind of thing that stamps him a 
true radio man. Only a dyed-in-the-wool brass
pounder, and preforably an old-timer, could ex
tract full enjoyment from a tale like that. (And 
we'll lay money that, right now, you'll be doing 
mentally as we did: dredging up an anecdote from 
your kitchen-table days to match that one!) 

No one is more conscious of the progress made 
in the radio art than W. D. Turrell, especially the 
advance of recent years. But the core of his affec
tion is entwined with the old days when the game 
was new. He is steeped in its traditions; in his 
head and among his memorabilia repose much of 
its historical detail, a fact this writer has had 
ample occasion to appreciate in his own gathering 
of historical data on amateur radio. 

Terrell loves to reminisce about the old-timers. 
We occupied a quarter of an hour discussing the 
whereabouts and the careers past and present of 
many of the best-known old-time hams whom 
Bill numbered among his friends - men like 
Grinan, Lemmon, Cooper, Hebert, Service, Run
yon, J. 0. Smith, Beale and many others. We 
talked., too, of some of the old-school inspectors, 
the supervisors of radio whose names became 
radio legend under his command - Kolster of the 
1st District, Batchelor of the 2nd, Cadmus of the 
,3rd, Van Nostrand of the 4th, Detweiler of the 
5th, Linden of the 6th, Lovejoy of the 7th, Lee of 
the 8th, Hayes of the 9th. 

Yes, the old days in radio, when the game was 
young and adventurous and he was likewise -
thoseµe the days Bill Terrell loves to live in 
i·etrospect. 

Eyes llparkling, he told of finding an old coherer 
while going over his accumulated store one day 
not long ago and taking it in to one of the bright 
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young engineers of the Commission - a young
ster fresh out of school, long on all the gadgets but 
apparently a trifle short on radio background. Bill 
didn't say so, but we guessed the lad had been 
throwing his engineering weight around a little. 

"This is a brand new development," Terrell 
announced, proudly displaying the freshly cleaned 
coherer, its brass parts shining bright and its oak 
cabinet polished to gleaming luster. He went on 
to explain the principle of operation - .. how t,he 
iron filings cohered with the passage of the minute 
current from the signal, how the tapper made the 
particles decohere., and all the rest of it. 

The bright young engineer was properly im
pressed. In fact, he beciirne most enthusiastic and 
promptly showed the "new development" to -0ne 
of his associates - an older man who knew his 
radio background. When he got through explain
ing it was a chastened young engineer who made 
his way back to his drawing table! 

W. D. Terrell's love for radio is the inbred kind. 
From the first his life has been spent in the com
munications field. The first job he ever held was as 
a telegraph operator. 

In 1889, at the age of 18, he went to work for 
Postal Telegraph at Golansville, W. Va. Two 
years later he was manager of the Alexandria 
office, just outside of Washington. In the course 
of another year his ability brought his transfer to 
the main Washington office, where he was suc
cessively operator, traffic chief and wire chief. 

In 1900 the American Can Co. hired him away 
from Postal and placed him in charge of its leased 
wire service. Before more than a year had passed, 
however, he was back at his old job as wire chief 
at Postal, remaining there until 1903. 

Then Uncle Sam called, and Terrell went to 
work for the government. On September 1, 1903, 
he entered the customs service, as telegraph op
erator on the Washington-New York circuit. 
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"Have a good time, Billi" A group of well-wisher,; 
congratulate Mr. Terrell on hi. half-century of public 
service. Left to right - George W. Bailey, ARRL
OSRD, Clinton B. DeSoto, QST, George W. Turner, 
FCC, Lt. A. L. Budlong, USCGR (on leave from 
ARRL), Lt. Comdr. Wayne Mason (on leave from 
FCC) and Lt. Hobert Brown (on leave from FCC). 

He stayed in the Treasury Department until 
1911. One day early that year he came across the 
announcement of a forthcoming Civil Service ex
amination. lt was for a new job which had never 
existed before - the post of ''wireless ship in
spector" in the old Department of Commerce 
and Labor. 

Terrell liked the telegraph game well enough, 
but when he saw this announcement some in
,.;tinct within him responded. It would not be cor
rect to report that he ,.;aid to himself, "Hsdio is 
the coming field, and I'm going to be the head of 
it"; such well-defined foreplanning rarely occurs. 

But it is true that Terrell saw vistas in radio 
which weren't apparent to most of mankind. His 
telegraphing associates - including his own boss 
in the Custo= - attempted to discourage him 
from trying for the job, saying that radio was a 
field with only a limited future. 

It's a little surprising, then, that Terrell, whose 
actual knowledge of radio at that time was only 
slight, persisted in his resolution. But he filled out 
the application form. 

Before taking the examination he thought he 
ought to learn something about radio. Unfor
tunately, there was no Handbook available then. 
As it turned out, however, his lack of technical 
knowledge wasn't a serious handicap; very few 
people in government then knew anything about 
radio, anyway. He passed without difficulty. 

On June 5., 1911, his appointment as wireless 
Hhip inspect.or came through. The appointment 
was effective .July 1st. That day W. D. Terrell 
werit to work as a policeman of the air. 

In the interval between receiving his appoint
ment and the date his job became official, Terrell 
undertook to learn this radio art he was about to 
administer. There were no radio schools then, of 
course; you could go to college and learn elec
trical engineering and then try to figure out 
radio for yourself, or you could join the Navy 
and learn about radio there. Terrell compromised; 
he went down to Brooklyn Navy Yard and 
spent a month under the tutelage of a pair of 
chief gunner's mates. Their names, he recalls, 

56 

were Schluter and Rice. lie also spent some tlmd 
at the Bureau of Standards and at the Navy 
Yard in Washington, D. C. But to Schluter and 
Rice he credits the foundation of his radio educa
tion. Rice later became one of his field inspectors, 
by the way. 

Then, on July 1, 1911, he went to work as 
wireless inspector. Ile was stationed in New York 
and his jurisdiction was the entire eastern coast. 
His job was to see to it that ships on the Atlantic 
Coast obeyed the letter of the wireless law. 

As it happened, however, the letter of that law 
wasn't very explicit. About all it did was re
quire eertain classes of ocean-going vessels to 
CIU'ry radio apparatus and operators. So one 
of Terrell's very first tasks was to help construct 
a satisfaetory law. He was sent to England in 
early 1912, as one of the U. S. delegates to the 
London Radiotelegraph Conference. There the 
treaty was written on the basis of which., that 
August, Congress constructed the Radio Act of 
19fa --- the first comprehensive U. S. radio law. 

1 twas then Bill Terrell's real job began. For the 
first time the Commerce Department had control 
over the air. The Bureau of Navigation girded 
itself for the task. Obviously, it was no one-man 
job. From the two men who comprised the staff in 
1911, the organization grew rapidly. A dozen men 
were added in the next few months. At first they 
inspected only ship stations - and only the sta
tions of t,hose ships which entered the harbors of 
New York and San Francisco. Then inspectors 
we.re stationed at other principal coastal ports. 
Later the inspection of coastal land stations was 
added to their duties. 

The Bureau nevl'..r did get around to inspecting 
amateur stations, though - with perhaps one or 
two exceptions. There were too many of them, for 
one thing - and anyway, they seldom caused 
any real trouble. . 

"You could always count on the amateurs to 
cooperate," Mr. Terrell explained. "Oh, now and 
then there would be an irresponsible kid among 
them, but the older hams would keep him under 
control Sometimes a newcomer would step out of 
line," he mused, "hut we'd seldom have to take 

W. D. Terrell inspects the first U. S. wireless inspce• 
tor's certificate, issued to him on June 5, 1911. 
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action. We'd call him up and tell him to behave 
himself, and he'd stop. If b.edidn'J.;, a word or two 
in the ears of one or two of the older fellows would 
take care of it. The amateurs always did a pretty 
t,horough job of policing themselves. Even in the 
very early days, when there was no legs,l power 
maximum and the only limit was the size of a 
man's purse, we had very little trouble. Some
times one of the boys would interfere with a 
government or navai station, and if it got too 
bad we'd call him in and have a talk with lµm. --· 
offer him some suggestions on how to tune and so 
on. Usually the trouble stopped right there/' 

The scope of the work grew swiftly. By 1915 
the established system plainly had become in
adequate and a major reorganization occurred. 
Terrell himself was transferred from New York 
to Washington as BuNav's chief radio inspector. 
Nine distri~t field offices were set up, each with a 
full-fledged radio inspector in charge and as many 
assistant radio inspectors as required. More men 
were added to the staff, increasing the total to 35. 

Then came the war, and the entire picture was 
redrawn overnight. All radio installations were 
placed under Navy control. The Department of 
Commerce ( the '' and Labor" had been eliminated 
in 1913, with the creation of a separate Depart
ment of Labor) still retained responsibility for in
specting ship fnstallations and issuing licenses to 
radio operators. · 

There was plenty of work to do. The problem 
was how to get it done. Then, as now, civilian 
manpower was a shortage item. Before the war 
ended, Mr. Terrell was the only man left of the 
original staff. All the others had joined the armed 
forces -mostlv the Navy. Terrell tried to go, 
too; in fact, he'd completed arrangements to enter 
the Navy, when the Hecr.etary of Commerce in
tervened and convinced all concerned that he was 
needed more in his civilian post. . 

lt was not until April, 1919, six months after 
the Armistice, that control of radio was relin
quished by the Navy, and the Bureau of Naviga
tion resumed its full funct.ions. The problems 
of peacetime adjustment were big ones. Perhaps 
the biggest was that of amateur licensing. All 
prewar amateur station an~ operator licenses had 
expired, of course, and thousands of newcomers 
wanted tfokets. All were frantic to get going 
when the amateur ban finally was lifted, on 
September 26th. So far short of the clerical help 
required to do the job was the Bureau that, even 
by issuing "provkional" licenses in the form of 
brief typewritten statements of authority, it took 
t,wo months to break the jam and dispose of the 
applications on hand (an experience which has 
heen regarded by the present FCC as a salutary 
lesson, by the way; witness their policy of eon
t.itming amateur licenses in force). 

The next big problem came in 1921, when the 
broadcasting meteor first appeared across the 
firmament. Again there was no adequate law. The 
Radio Act of 1912 had made no provision for such 
a phenomenon, simply because nothing of the 
sort then could have been foreseen. 

!Continued on 11ag• 94) 
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*******'* Gold Stars 
(f UGENE ARMSTRONG, W 4AGS, 26, lost his life 
m when the Standard Oil Co. tanker, R. P. Resor, 
~as sunk in February, 1942. The loaded tanker 

was off the New Jersey 
coast when an Axis U-boat, 
with running lights aglow, 
fired a torpedo into its 
side and converted it in
to an inferno. One sur
vivor reported that Gene 
had made his way from the 
ship through the thick oil 
floating on the water, but 
was too exhausted to climb 
aboard the life raft. When 
the rescue boat arrived, 
Gene had disappeared. 

W4AGS became interested in radio at the age 
of 13. Under the tutelage of W4KB, he received 
his ticket a year later. His enthusiasm for radio 
eontinued throughout his high-school years. In 
1937 he graduated from Port Arthur College, 
where he attained the highest average in his class, 
and then became radio operator on "the Southern 
Steam Ship Company's City of Philadelphia, op
erating between Houston and Philadelphia. He 
transferred to the ill-fated Hesor in .June, 1941. 

X..ERMANN C. ADAMS, W2HDD, 23, was killed in 
'R October, 1942, when the bomber he was pilot
ing crashed to th~ ground near Columbus ;Field, 
Miss. He was ciJming in for a landing from a 
routine training flight with an instructor, when 
one motor went dead. 'l'he plane faltered, and a 
wing hooked into the ground. Because of the low 
ttltitude, they could not parachute to safety. 

W2HDD built his first crvstal set at the age of 
ten, and thereafter all his , · 
spare time was devoted to 
his radio hobby. He be
came a radio engineer for 
National Union .Radio Corp. 
of Newark, N. J., but en
listed in the Air Forces 
soon after Pearl Harbor. 
He received pre-flight 
training at Maxwell Field 
and advanced training at 
.Decatur Field. At the 
time of the accident he 
was completing his avia- Official A.AF SETO Photo 
tion training, and was to 
have graduated two weeks later. At the direction 
of Army Air Forces commander, General H. H. 
Arnold: Hermann's wings, the badge of achieve
ment he would have received sq, soon, were pre
sented to his mother in honor of her son's inemory. 

* * * * * * * * 
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~ STRAYS ,lfb===· 
Ji you wish to keep up on your code speed and 

don't know whom to copy on regular schedule, tune 
to WSL at 10 P.M. each evening for some of the 
most perfect press copy an operator could desire. 
WSL may be received on 109 and 5,555 or 10,115 
kc.-·····DYRA News. 

It has come to our attention that occasionally 
WERS operators have been refused photocopies 
of their station licenses on the grounds that such 
copies are illegal. Proof of the legality of photo
copies of WERS licenses will be found in section 
15.54 of the WERS amendments given on page 
22 of QST for August, 1943. Show this to the 
photostat man, if he demands authority for doing 
t,he job. 

"Hydrolants" are being t,ransmitted from 
'East Coast radio stations by the U. S. Navy's 
Hydrographic Office. Coined from the phrase 
''hydrographic messages of the Atlantic," hydro
lants are International Morse code messages 
giving warning of sunken wrecks, drifting mines., 
unexploded depth charges, changes in position of 
lights or buoys, and other data to help protect 
seafaring men from danger. 

According to Ralph R. Beal, research director 
of RCA, full-scale commercial television within 
the range of the average pocketbook will become 
a reality after the war. He predicts home receiv
ing sets with screens from 6 to 24 inches in width 
and indicates that color telecasts also are a prob
ability. 

.Looking for a place to wear your League em
blem? A neat arrangement is to solder the emblem 
on a metal belt loop, slip the loop onto your belt, 
and attach your watch chain to it. - W8YD. 

Aerovox has announced production of new 
ultra-1:unall tubular oil-filled condensers for use 
where space and weight are at a minimum. The 
units meet all standard specifications for paper 
dielectric condensers used aR mica alternates, 
and range in value from 0.001 µfd. to 0.01 µµfd. 
at :300 (o 800 volt ratings. They are available 
with both terminals insulated or with one ter
minal grounded to the case. 

A new record-marking device which makes 
possible accurate individual timing of sound 
effects and music has been put on the market by 
Heroservice of New York City. Called the "Spot-
0-Graph," it, is designed in the form of an ordi
nary record bu't has a partition down the center 
on each side of which there is a minutely graded 
scale where all notations are made. 'rhe needle 
then can be placed exactly in the right spot. 
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A booklet, "The ABC of .Electronics at, 
Work," which gives the elementary principles of 
the basic ways in which electron tubes function, 
may. be secured free by writing Westinghouse 
:Electric and Manufacturing Co., Dept. 7 N 2-0. 
East Pittsburgh, Pa. 

A new publication, "Electric Instruments-,. 
Principles of Operation," presents a concise dis-· 
cussion of the characteristics of instruments, what 
makes them operate, and individual limitations• 
of various types. It is available on request from 
the General Electric Co., Schenectady, N. Y. 

I noticed the following in Radio Craft for Janu
ary, 1943: "I use a •18-inch, vertical antenna 
about 50 feet from the ground. The antenna is 
coupled to the set by 50 feet of twisted hair." 
Wonder which works best, blonde or brunette? 
At that, I think red hair would put more soup 
into the antenna!-TV2EA.F. 

The. Ideal Co=utator Dresser Co., Syca
more, Ill., has available flashlight-type recharge
able storage batteries to fit all popular two-cell 
size D cases, which might be of interest for trans
ceiver filament supply, etc. Each battery can re
place 400 or more dry cells by recharging periodi
cally. A 1.9~volt lamp is used with the cells, 
which are spill-proof and easy to fill with liquid. 
ThPir capacity i!:l 2 ampere hours and the normal 
discharge rate is 450 ma., or 600 ma. ma.xiroum. 
The cells are l¼ by 4% inches in. size, 
weigh 7 ounces, and come in transparent plastic 
cases. Chargers are available for single or gang; 
use on either a.c. or d.c. sources. 
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INT~ AND KINKS 
FOR THE EXPERIMENTE 

('.OOLING TOE PETERSON ,.POT'" 

REF'ERRING to the article by Arnold Peter
son in September, 1939, QST on a hlgh-Q oscilla
t,or for very-high and ultrahigh frequencies, the 
writer offers an adaptation of the" pot" oscillator. 

When the positive high-voltage terminal is 
connected to the tank coil of a transmitter, pre-

Fig. 1-Method of applying parallel plate feed to a 
l.'eterson oscillator, avoiding d.c. voltage on the "pot." 

cautions should be taken to keep the operator 
from coming into eontact with the tank coil 
while the voltage is on. In a receiver, the use of a 
tank circuit such as Peterson has developed is 
very awkward unless the negative high voltage 
lead can be connected to the outside of the "pot." 
Shielding presents quite a problem if the tank is 
hot, and work on the rest of the receiver becomes 
hazardous to the nerves. 

Fig. 1 shows the method used on one of the 
Peterson oscillators to get it "house-broken." 
The filament connectio.n is through a concentric 
lead. The adjustment of this connection is quite 
critical as regards oscillation control. A move
ment of about 1 /64 inch will suffice to cause 
superregeneration· instead of a pure d.c. oscilla
tion. No values are given, since these will depend 
upon the frequency for which the oscillator is 
designed. However, experimentation with the 
value of the grid leak always is in order and 
1uight lead to a reduction of the critical nature of 
the filament-line adjustment. - Frank D. Lewis, 
lVlLKY (ex-W9AOG). 

so~m DETROFH.. SNAGS AND THEIR 
SOLUTION 

No DOUBT many have constructed the 
Hetrofil described in the September, 1939, issue 
of QST. If the writer's experience is anything to 
go by, some will have found results not quite as 
satisfactory as they hat! hoped. Perhaps these 
few notes will assist those who have found snags. 
'rhe original circuit is shown in Fig. 2-A. 

In the first place, the Hetrofil will virtually 
eliminate any single audio frequency if properly 
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constructed, but it cannot be expected to deal 
with an unsteady note or one that is heavily 
modulated. Given a really steady unmodulated 
frequency, it can and will eliminate it. 

Those who have found that a balance cannot 
be obtained will be interested to know that the 
most likely cause of t,he trouble is in the ganged 

resistors, I~ and R3 ; in fact, if one 
considers it for a moment, it would 
have been rather surprising if these 
items had tracked accurately. In prac
tice they seldom do. Even supposing 
one had obtained a satisfactory pair, 
there would still be a slight variation 
in the capacities of the condensers to 
be reckoned with. By the addition of 
one further component, the difficulty is 
overcome. 'rhis consists of a potenti-

ometer of 1000 ohms, R7 in Fig. 2-B, connected 
in such a manner that, when moved in either di
rection from its ce.ntral position, it adds resist
ance in one leg at the same time subtracting it 
from the other. A little thought will show that 
any failure on the part of the ganged potenti
ometers to track is thereby compensated. 

A 

B 
Fig. 2 -------· Suggestion for improving the r;erformance 

of the Hetrolil. The original circuit is shown in .A. The 
atldition of the reRh•tance, R1, in B permits compensa
tion for differences in characteristic~ of the ganged re
sistors, Rz and Ra, and the fixed condensers, C1 and C2• 

C1, C2 --- 0.05 µfd. 
·R1 - 5000-ohm potentiometer. 
R2, Ra - Ganged 10,000-ohm potentiometers. 
R4, Ro - 2000 ohms. 
R6 -1000-ohm potentiometer. 
R1 -- 1000-ohm potentiometer. 
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A further cause of failure to ubt,ain a bafance 
was found to be a 1\ifference in the power factors 
of the two condensers; G'1 and C'2, and this was 
,\5pecially noticeable on , strong· signal~. This 
trouble was also cleared up by the addition of the 
compensating potentiometer. 

It will be noticed that, two fixed resistors of 
2000 ohms, R~ and R6, and a 1000-ohm potenti
ometer, Ra, have been substitnted for the 5000-
ohm potentiometer, R1, in the original circuit. 
This does not affect the operation in the slightest. 
'rhe change was made because the items were the 
only ones available. 

Without doubt, this little gadget will find an 
important place in the shack after the war, and 
in this i:·,mnection, experiments are being con
ducted with a view to including it in the input 
circuit of a tuned audio stage. - P. Dearlove, 
020Q in the R8GB Bulletin. 

EnrroR's NoTE. - ln the !'ommercial Millen 
version of the Hetrofil, the trouble described by 
G2OQ is overcome by providing a "sloppy" 
shaft connection bet.ween the two ganged re
sistances. This pennits one of the reRist.ances to 
be varied slightly for eompensation without 
moving the other. · 

COHBINATION lU@Df.TLATION AND 
FIELD-STRENGTH INDICATOR 
AND EXTERNAL S lUETER 

THE diagram of Fig. 3 13hows the circuit of 
a gadget which I have found very useful around 
the shack. With it I can eheck percentage of 
modulation as well as carrier shift. It may also be 
used as a monitor, field-strength meter or P-xternal 
S meter connected to a receiver. 

The unit is used as a field-strength meter by 
throwing both switches to the right, Be sure that 
L1C1 will tune to the transmitter frequency. Use 
a whip antenna for pick-up. Best results will be 
obtained by placing the whip on the E,nd of a 
wooden pole about ten feet in length. This will 
allow the antenna to be up high enough to pick up 

the signuls easil_y. In this case 11 ground connection 
is rather impractical, although a ground rod 
might be stuck into the earth wherever a reading 

· is taken. 
Hy ,y!l,lking aronnd the antenna, keeping the 

mete;('reading constant, the pattern of the an
t~.Jllla may be traced. Ii a hP-adset is plugged 
into the jack, the person taking the readings will 
be able to listen for instructions from the trans
mitter operator at the station. 

A similar antenna and a ground connection may 
be used when checking modulation percentage. 
With Si thrown to the carrier-shift position, ad
just R2 until the meter reads half scale. Now flip 
82 to the other position and the meter will 
read percentage of modulation, the half-scale 
point indicating 100 per cent. If desired, the meter 
may first be set to full scale. Full-scale reading 
will then indicate 100 per cent modulation, but 
it must be_ remembered that, the meter may have 
a tendency to overewing. 

I have cheeked the unit against RCA equip
ment in use in broadcast stations and have found 
that .the scale is very accurate when properly set. 
However, because of the possibility of irregulari
ties in construction, I would advise first checking 
it against some accepted standard. 

Signal quality may be checked by merely 
plugging in a headset and listening for hum or 
distortion. 

When the instrument is to be used as an S 
meter, 81 is thrown to the left. The size of R5 may 
have to be adjusted according to the number of 
tubes in the receiver. If the meter does not give 
the correct S reading, remember that lowering the 
resistance will increase the amount of meter swing 
for a given signal strength. 

The whole unit, exclusive of filament battery 
can be built in an inclined-panel meter case. In 
operation the meter is i,ensitive to hand-capacity 
effects, so the use of a ground connection is recom
mended whenever possible.····- Irzin F'. Miller, 
W5KSF. 

+ 
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l?ig. 3 - Circuit dia
gram of a combination 
instrument for indicat
ing carrier-shift, modu
lation percentage or field 
strength. It may also be 
used as an external S 
meter connected to a re
ceiver. Tbe tube used ie 
• type 1G4G. 
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C1-L1 -Any combina
tion which will 
tune to the de
sired frequency. 

Co - 100 µµfd. 
c, - 0.001 µfd. 
C,-0.l µfd. 
R, - 5000 ohms. 
R2 - 30-ohm potenti

ometer. 
Ila -1000-ohm potenti

ometer, wire• 
wound . 

R4 - 2000 ohms. 
l{5 - 50,000 ohms ap

proximately (see 
ten). 

S1-S2-D.p.d.t. switch. 
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HEADPHONE CONNECTIONS IN 
n.c. RECEIVERS 

IN THE "Hints and Kinks" section of 
QST for January, there appeared a suggested ar
rangement for connecting headphones in the out
put of a b.c. receiver. While the idea may work, l 
think there are better ways of doing the job. It 
seems to me that a 2-watt resistor would be rather 
skimpy for the job in most output stages. A more 
Rerious objection, however, is the fact that the 
tube would be operating with its screen voltage 
considerably higher than the plate voltage, which 
isn't a very good idea. 

A better plan would be to place the switch in 
the voice-coil circuit so that the voice coil could 
be cut out and an equivalent resistance substi
tuted, as shown in Fig. 4. The headphones may 
be connected in all the time, since they do not 
impose much additional load on the tube. Al
ternatively, the volume control, R2, may be fitted 
with a switch to open up the circuit. •······• Roy 
Usher, VE4EA. 

C C' l •__eJ 

-®,,;fr'f1. 
1411~-LJ 

+ 
Vig. 4 - Circuit diagram showing another method of 

connecting headphones in the L.c. receiver output. 
C - 0.01 µfd. or larger. 
R1 - Resistance to match speaker voice coil; 4 or S 

ohms, 10 watts. 
R2 - 0.1-megohm potentiometer. 
S - S.p.d.t. toggle. 
T ··- Receiver output transformer. 

GRAPWCAL METnon FOR PARALLEL 
RESISTANCES 

A SIMPLE way of computing the resultant 
of two resistances in parallel, or two capacitances 
in series, by graphical means, is illustrated in 
Fig. 5. A piece of rectangular graph paper or a 
series of equally spaced horizontal lines will serve 
as the scale. 

To determine the resultant of any two resist
iinces or capacitances, draw a line from one value 
of resistance or capacitance on one scale to the 
base of the opposite scale. Then draw a second 
line from the second value on the opposite scale 
t.o the base of the first scale. The height of the 
intersection of the two lines determines the re
sultant. Fig. 5 illustrates the case of 6-ohm and 
3-ohm resistances in parallel, or 6-µfd. and 
3-µfd, condensers in series. The resultant is either 
2 ohms or 2µfd., as the case may be. 

If the scales are divided into 10 units, the units 
may be considered to have a value of 1, 10, 100 or 
1000, as the case at hand requires. For instance, 
capacitances of 600 µµfd. and 300 µµfd. in series 
will give a resultant of 200 µµfd. 
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Fig. 5 - Handy graph for determinin~ the resultant 
resistance of two resiF>tors in parallel or the resultant 
capacitance of two condensers in series. 1J'he case of 6 
ohms and 3 ohms in parallel is illustrated. 

if the resultant of more than two units is re
quired, the resultant of two may first be deter
mined, then the resultant of the third value and 
the first resultant obtained, and so on. - 0. C. 
Cros.~land, WBIXl'. 

GANGING VOLUlUE CONTROLS 
IT SOMETIMES arises that a ham has need of 

a special dual or triple volume control for which 
a satisfactory substitute cannot be found in the 
catalogs. By use of the following method, any 
values of resistance and 'taper may be combined 
in any number of controls up to four or five, de
pending on the length of shaft desired. 

It so happens that the Mallory-Y axley type of 
volume control is easily ganged in the home 
workshop. The first step is to remove the shell 
(including the cover plate) of. the control which 
is to be in front. This is done by prying out the 
three ears holding the shell on the main assembly. 
The cover plate should be soldered to the shell at 
several points around the edge, to prevent it 
from moving. 

Then measure carefully to find the center 
point of the cover plate. Scribe a cross on the 
plate at the exact center. With a pair of dividers, 
scribe a 3/8-inch circle about the center. As a 
substitute, measure 3/16-inch in four directions 
and trace around a volume control bushing or 
other similar-sized object. Punch the center 
mark with a sharp center punch and drill through 
carefully, using the smallest drill you have, to re-

(Continued on page 90) 
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ORRESPONDENCE FROM MEMBERS 
The Publiahera of QST a• aume no reaponsihility for statements made herein by corre• pondents. 

TECHNIQUE IN TUNISIA 

APO 34, c/o Postmaster, New York, N. Y. 
J<Jditor, QST: 
... During the excitement of the North 

African campaign my membership ran out, but 
now that we have a little breathing spell the old 
ham spirit is going strong again. 

Amateur training and ingenuity certainly show 
up in field operating, as well as in the rough-and
ready repairing done by the technicians in the 
field. The Army is finding out that a technician 
cannot be made in ninety days, and is beginning 
t.o appreciate the amateur more and more. 

During the time the Axis was leaving Tunisia, 
l had a chance to examine much of their radio 
and wire equipment.· They have some excellent 
plastic and synthetic rubber insulation on their 
eables and field wires. 

The German aircraft radio equipment seems to 
be of rather old design. Their field and tank sets 
are much more modern, but not as far advanced as 
our equipment. For the most part they use unit 
1.•oll8truction in their equipment, with each stage 
in its own cast, compartment and the whole thing 
bolted together. Practically all of the small parts 
are fastened to the chassis by screws or bolts, 
.instead of rivets, and the most surprising part of 
their construction is the liberal use of aluminum 
machine screws. 

The tubes used have very good shockproof con
struction, with well-spaced leads. When plugged 
in, they are surrounded by the socket in such a 
way that they are not easily broken. . . . 

-Sgt. L. ll. Wilson, W.9ABN 

TllANSMISSION-LINE TEXT 

809 Minnesota St., Hibbing, Minn. 
Editor, QST: 

Have just finished reading the article, "Notes 
on Transmission Lines," in your August issue, 
and I want to congratulate W3JXY on his ex
l'ellent presentation of this timely subject. 

J would like to add that the reader with a fair 
mathematical background will find a · rigorous 
derivation of the general equatiollS as well as 
other interesting material in the text I used at 
the University uf Minnesota - "Principles of 
Transmission in Telephony," by M. P. Weinbach, 
published by MacMillan. Despite the title, the 
material covered applies as well to power lines, 
telephone lines and v.h.f. lines. There is an ex
cellent mathematical introduction, including a 
discussion of hyperbolic functions, the derivation 
of the general equations, applications to infinitely 
long lines, open-circuit lines, short-circuited lines 
and lines with a definite load impedance. In addi-
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tion, there is a chapter on energy transfer and 
rdiection phenomena. The fact that the ohmic 
rP..sistance of t,he conductors and the leakage (or 
parallel) resistance of the line arc considered 
makes the equations accurate for long lines, such 
as long antenna feeders, etc. 

My reason for calling this text to your attention 
is that, while the presentation is complete because 
the entire volume is concerned \vjth the derivation 
and application of the general transmission 
equations, the book is seldom mentioned in bib
liographies and does not seem to be generally 
known to radio men. 

- ,ilrtlrnr £. Bennett, W9ADS 

AllCDITECTUilAL TDilRAT TO 
AMATEUil IlADIO 

5621 Georgia Ave., Washington 11, D. C. 
Editor, QST: , 

Having read a recent publication of the Inter
national Congress of Modern Architecture, I am 
beginning to realize.that the fruition of their plans 
may mean the extermination of hamdom. 

Their ideas are quite sound, and the cities of the 
future which they propose will be, no doubt, 
most desirable places in which to live. However, 
if we are t.o take the so-called model city of Green
belt (a government-controlled experimental com
munity on the outskirts of the nation's capital) 
as an example, I fear that we shall have to limit 
our ham activities to speculation and theorizing. 

For no antenna;; are permitted in Greenbelt! 
All hams know the significance of such a state
ment, particularly after McMurdo Silver's arti
cle in June QST. How can any ham work without 
a radiator? Nor are you to think that, t,hey'll not 
try to enforce the law. 

I knew several hams in GreenhPlt who, after 
much friction with the authorities, resigned them
selves to operating walkie-talkies on 2,!.f from 
their parlors or park benches. With such au p.r
rangement, of co\lJ"se, they were not able even to 
work into Washington. The thought of erecting 
any sort of tower, beam, ur long wire brings shud
ders to them. They attempted to work out with 
10--meter antennas, camouflaged as much as possi
ble, but soon were discovered. Any sort of sky 
wire had to come down. The particular irony of 
the situation was that one of the hams was em
ployed by the FCC. 

I am not in any way defending the present city 
system, and am very anx~ous to see the modern 
roomy city of tomorrow come into its own. We 
see however, the menace of ideas which, if any
thing can, will abolish amateur radio. We cannot 
trust self-government to win for us, for many of 
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us are acquainted with the blind prejudice of 
many b.c.l.s who would block us in all ways 
possible. They will soon forget our contribution 
to victory .... 

It is the ARRL's place to obtain our rights for 
us, as they have so nobly done in the past. But I 
advise action now, as the proposals of the CLAM 
are far more attractive in the public mind than 
:1re 20-meter beams. 

·-·- John Versace, W3J1A (Trustee) 

OVER THERE 

Station Hospital, Camp Fannin, Tex. 
Editor, QST: 

After nearly a year over the big pond and 
through the invasion of Africa and then the 
Tunisian campaign, I am home again. QST was 
always passed on to some of the boys after I read 
it, and I know all copies were enjoyed by everyone 
who had a chance to get his hands on them .... I 
have been back a couple of months now, but 
didn't change my address before. I knew my 
mail was being sent to t,he ho:,;pital I had been in 
over there, and the nurses would see to it that, 
when QST alTived, it went to some poor guy from 
the Signal Corps. 

I even left my Hallicrafters Sky Traveler there 
because I knew what it would mean to the sick 
and injured. And, believe me, that was my pet. 
It went through some pretty close battles. . . . I 
hope that I can find another one ,;;omewhere 
before I go back across. I am scheduled to go 
again, and I'm rarin' to go any time now. 

Keep up your fine work. The staff at Head
quarters will never be able to know how very 
much they arc appreciated. 

········.lohn T. Porter, Wli'AKZ 

llEPORT FROM K6 

1925 Keeaumoku St., Honolulu 4, Hawaii 
Editor, QST: 

Having just received my copy of (JST nnd 
looked it over, it seems to me that the K6s should 
be heard from. 

In December, 1941, when the war broke loose 
on us, I discovered to my disgust that I was 
classed as "too old" for service in uniform. Nat
urally, we old timers of World. War I think that 
is ridiculous. We feel that, while we could not 
qualify as commandos or rangers, we could take 
over some of the "at home'' jobs. However, as 
I could not get into uniform, 1 signed up as a 
civilian engineer with the U. S. Army Engineers 
and am still at. that job. 

Since I am not located. in downtown Honolulu 
and have little opportunity of keeping in touch 
with the ham gang I don't know what all of the 
K6s are doing, but I have run across five or six of' 
them. Three are working in civilian capacities 
with the Signal Corps and one is a commander in 
the Navy, assigned to t,he communications sec
tion. As far as I know, only one of the K6s "ran 
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out" on us after the December 7th attack. I am 
sure all of the gang are doing worth-while work. 
After the war is over I shall collect all the infor
mation I can regarding their work and send it in. 
Ham radio played a part here, but that also will 
have to wait to be told. 

I noticed on page 31 of the June issue of QST 
a picture of Capt. Lattig, K6UGK. He called at 
my shack on the morning of December 8th, and 
bot,h he and the sergeant with him looked as 
though they had been doing a tough job. 

December 7th seems a long time back, but it is 
not forgotten here. It seemed so utterly unreal 
that I could hardly make myself believe it. We 
were too stunned to be scru-ed aj; first - then we 
got mad, and we still are mad. . . . 

We have become used to the rigid blackout 
regulations and the other restrictions necessarily 
placed on us by the military rule under which we 
have been living. Restoration of partial civil 
control helped to some extent. . . . We still have 
rigid blackout and must be off the streets by 10 
P.M. We may drive our cars (if we have any gas or 
tires) until then, provided we have approved 
blackout headlights. (They do not give any light, 
but they do make it possible for the other driver to 
~ee us coming). . . . 

This letter has been written tu let you know. 
t.he K6s are still here, keenly looking forward to 
t,he day when we can get baek on the air. After 
the war the hams are going to be a big factor in 
more firmly cementing and extending that friend
ship fostered among the United Nations by fight
ing shoulder to shoulder in the cause of freedom 
for the people of all nations. 

--Hugh 0. Rea, K60'1'll 

FROM A ZEDDER t•ILOT-DAM 

122 Sheehan St., Gisborne, New Zealand 
t<=:ditor, QST: 

I am a pilot in the New Zealand Air Force and 
in the course of my travels I have met several W 
hams, including some I worked in the good old 
days on 20 meters. Needless to say, the conversa
t.ion always works round to those days, and many 
are the lies of DX, etc. 

Our two countries owe a great deal to the hams 
······· although getting them to acknowledge it is an
other matter, speaking for New Zealand anyway. 
Nearly every radio operator in the Force seems 
t.o have been a ham. 

l am sure that hams all over the world are ex
pecting the ARRL to look after their interests af
ter all this is over. Personally, I think we will 
have a fight for our existence. It is not pleasant to 
tune over our old bands and listen to the com
mercials plastered therein. 

The ZL gang is well split up and scattered over 
the earth. I am continually meeting chaps I 
worked before the present inter-tribal brawl. 

Here's hoping the present war will soon be 
brought to a conclusion and we can again send a 
CQ into the ether. 

-- D. A. Leslie, Sgt./Pilot, RNZAF, ZUUH 
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THE SPmIT•s STILL THEDE 

e/o Fleet Post Office, New York, N. Y. · 
Editor, QST: 
... Getting around here and there, I have 

met quite a few hams. Some were on other ships 
and others were civilians in the localities where 
I have been. But the strangest thing of all hap
pened in a port where I least expected to meet 
anyone interested in ham radio. 

1 was sitting on the dock, admiring a new an
tenna I had just put up and getting the same 
old feeling I would have if it had been a new 
antenna for 40 meters. While I was sitting there, 
ll, chap came over. I guess he must have noticed 
the rating badge on my arm, for he asked me if I 
was a ham. When the answer was in the affirma
tive he pulled out a 1942 edition of the H andb{)()k, 
lilld then the questions began to fly. 

Well, we sat there for a couple of hours, talking 
over old times and drawing circuits of the new 
rig, passing back and forth ideas for different 
circuits. A good two hours passed and I had even 
forgotten that I was a part of the Navy. Ji'or 
those two liours I was back home, with the rig 
going full blast. . . . 

I guess that ragchew would have been going 
yet if the cook hadn't yelled, "Chow down!" 
That is about t,he only thing that could have 
got me away from talking about the old times. 
Though I can remember many a meal I missed 
because I wanted to stay on the air a little longer 
and contact that W6. . . . 

The old spirit of ham radio is still there, just 
waiting for the signal to go. Keep up the good 
work. 

-Bas-tle J. Guerra, RM2c, W2MBD 

SO ONE HAM MAY KNO\V THE OTHER 

451 Evergreen Ave., ATO House, 
A.S.T. Program, East Lansing, Mieh. 

Editor, QST: 
Having ridden on several troop trains, I have 

had the occasion to see a number of hams at rail
road crossings and the like. Since we aren't al
lowed to talk to civilians, and sometimes may not 
even have the windows up, it's quite a hard job to 
sit there looking a ham straight in the eye and not 
be able to inform him of your status in ham radio. 
How about someone suggesting a hand signal to 
be renognized by all hams as a greeting when we 
pull into a city and see a car with "W8JOE
BLOW" written all over it'( 

\Vhat say gang, any ideas'{ 
--··Pvt.Donald E. Wiggins 

FAR FROM HOME 

APO 306, c/o Postmaster, New York, N. Y. 
Editor, QST: 

I can't expre~s how glad I am to be able to get 
and read QST, so far from home shores. My com
pany cornmande:r, being a ham., gets QST every 
month. Ile sees that all interested in radio get to 
read it. I have my own membership copies sent to 
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my home so that I will have a complete file when 
I return. 

During my stay over here I have already been 
in contact with two hams I knew on the other 
side. • . . It is swell to know that we hams are 
still sticking together and all doing a swell job in 
some line of communications. After this job is 
done I know we will all be glad to get back to 
hamming. The work we are doing now will also 
make more and better operators for the amateur 
bands after the war. Some of the boys who never 
had any radio experience before also will be going 
after their tickets when this is over. We all hope 
to do our job well and quickly so that soon we 
can spend our time on the ham bands again. 

-T/Sqt. Malcolm P. Merchant, lVJAfQK 

THE ACETATE BAND 

Duke University, Durham, N. C. 
Editor, QST: 

Most of you saw the letter "QSOs on Acetate," 
which appeared in QST a few months ago, and a 
small majority of you acted upon it. At this time 
I wish to thank all fellows who sent records to me. 
I regret to say that I am no longer able to con
tinue QSOing on the "acetate band," for I am 
now in Uncle Sam's Navy. I informed most of 
you of this fact, but there are still some who may 
be wondering why they haven't received a record 
from me .... 

Now I am making another plea to all you record 
cutters to •get into the fun and send records to 
W8VSY, W8SOF, W8WWQ, W8QJ, W8GNP, 
W9ACU, W9BJE. and Robert Brandon in 
Tullahoma, Tenn. Let's see how many fellows we 
can get into the network now. . . . 

Again I thank you who pounded brass and 
sounded pear-shaped tones on records for me. 

····- Richard Wells, AS, USNR 

"DID MARCONI INVENT RADIO?" 

National Press Bldg., Washington 4, D. C. 
Editor, QST: 

The article entitled, "Did Marconi Invent 
Radio?" appearing in your August issue, does not 
see,m to be an accurate interpretation of the 
Supreme Court's decision in the case of Marconi 
Co. v. United States, announced June 21, 1943. 

The writer of this article has apparently over
looked the fact that the court was not considering 
Marconi's original and basic patent, No. 586,193, 
granted July 13, 1897, and reissued June 4, l!JOl, 
as reissue No. 11,913. The court was considering 
a later issued patent, No. 763,772, granted on an 
improvement on the original Marconi system 
eovel:-ed by the basic patent. It was one of three 
improvement patents granted to Marconi in l!J04. 
It related to the use of two high-frequency circuits 
in the transmitter and two in the receiver, all 
four so adjusted as to be resonant to the same 
frequency or multiples of it. 

The decision of the court does not undertake to 
puss upon Marconi's claim to inventorship of 

(Continued on page 84) 
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GEORGE UART, WINJM 
Acting Com.mu.nications Manager 

Visiting Mobiles. Last month's remarks in 
this column seem to have let down the bars to 
restless mobile units which are beginning to ap
pear in increasing numbers among networks of 
adjoining or nearby licensees. We pointed out 
then and we wish to point out again that it is not 
a good practice to allow mobiles to wander out
side their licensed areas and participate in net
works of other licensees, esperially without joint 

~ permission from both radio aides roncerned. One 
radio aide recently called us on the telephone to 
complain that a mobile of a nearby licensee had 
"visited" his area and succeeded in breaking up 
an otherwise smooth practice drill by insisting 
upon communicating with local units and in gen
eral making a nuisance of himself. "Is this legal?" 
he wanted to know. 

The letter of the law is one thing; operating 
ethics is another. Mobiles should not be allowed 
to strav outside their licensed areas without the 
expresi permission of the radio aide, and should 
not be. allowed to communicate with units of 
another licensee without the permission of that 
radio aide. If such permission is not obtained, 
local units may choose to ignore the transmissions 
of visiting mobile units and, if interference is 
caused, trouble can result. The practice is critical 
to the extent that abuse of it may bring forth 
amendments to the regulations stipulating that 
the area from which transmissions may be made 
must be specifically defined and rigidly adhered 
to. So make sure that a desirable mutual-aid pur
pose is being accomplished and that both licensees 
are agreeable before indulging in such practices. 

This is by no means a reversal of our policy 
of encouraging cooperation among licensees. 
Mutual aid is possible only when its principles 
are agreeable to all parties concerned, but in like 
manner the wishes of each radio aide concerned 
must be respected and complied with. 

Keeping Up Interest. One reason that has 
been given for excessive rag-chewing has been 
that "·t,here isn't anything elee to do." This may 
be a reason for a tendency in that direction, but 
it is hardly an excuse for the practice. As a matter 
of fact, it isn't even a good reason. Nothing to do? 
Bosh! There is plenty to do, or rather, plenty that 
could be done, in any WERS organization regard
less of what state of perfection it has reached; and 
a perfect communications system, like a perfect 
vacuum, is a thing which simply does not exist. 

In the life of a CD-WERS organization, there 
are three main stages. First is the installation 
stage, during which units are installed and manned 
by operators assigned to them. Second is the test
ing stage, the purpose of which is to establish 
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CAROL A. KEATING, W9WWP 
Assistant Communications Manager 

lines of communication which will not fail during 
an emergency. Third is the drilling stage, during 
which units are formed into coijrdinated networks 
and drilled at length in the type of operation con
sidered by the radio aide as best suited to the 
purpose of the organization. These three stages 
sometimes overlap each other, and each stage 
must be gone through again by a part of the sys
tem as new personnel is acquired and new units 
are put into operation; but once all contemplated 
units are installed, operators assigned and tests 
conducted until reliable communication can be 
maintained with necessary points, the first two 
stages are over. 

The third stage can go on indefinitely. First of 
all can come practice in basic operating procedure 
as set by the radio aide, including methods of 
completing roll calls, handling traffic, closing the 
net, emergency close-downs, etc. When basic. 
procedure iseems to be near perfection, the radio 
aide can initiate a coding system for reporting 
information that may be of interest to the enemy. 
This alone will require considerable time practic
ing. Tests can be run to see how long it takes to 
code a message at one end and to decode it at the 
other, and methods developed to speed up the 
process. During test blackouts or other civilian 
defense mobilizations, the cooperation of air raid 
wardens can be requested in forwarding their in~ 
cident reports over radio instead of telephone 
channels. In most communities the wardens are 
glad to cooperate in this respect, and it is a most 
desirable practice in that it acquaints both 
branches of civilian defense with the activities 
and requirements of the other. _ 

The radio aide can dream up unusual situations 
in which the organization might find itself during 
an emergency. For example, the control unit 
might go off the air suddenly and without warn~ 
ing, in which case an alternate control unit 
should be designated to take over the net without 
delay; or the control unit might not come on the 
air for a drill, in which case an alternate should 
call the roll and report to control when he comes 
on. Operators should receive definite unit assign
ments, but each operator should be made familiar 
with the operation of other units in his net so 
that he can operate any other unit should the 
occasion demand; and each operator should have 
a crack at operating the control unit during a 
regular drill for the same reason. In addition, each 
unit that can be heard by all other units of a net 
should be designated to act as net control occa
sionally so that this could be done if the situation 
should demand during a real emergency. Failure 
of the equipment at the location of any fixed unit 



should receive the immediate attention of the con
trol unit. If possible, a car should be sent with 
supplementary equipment to investigate the 
cause of the failure. or a mobile sent to that loca
tion to carry on co~unication until the regular 
equipment is restored to action. Mobiles should 
be on the move during drills and alerts to locate 
quickly the scene of any incident and to relay 
warden reports, if necessary, or to allow the 
warden on duty to talk direct to control describ
ing the situation. 

'l'he above possible situations provide plenty 
of material for practice. There are many more 
which could be worked up, especially those which 
might develop in connection with natural dis
a;;ters. During regular drills within one's own 
CD-WEBS organization, aid raids, hurricanes, 
earthquakes or floods can be supposed to have 
struck the community and operation carried on 
accordingly - hut be sure that all transmissions 
indicate that it is merely a test, so that possible 
listeners will not misunderstand. Once the first 
two stages of organization are completed, there 
are any number of ways in which interest can be 
maintained and perfection of the third stage ap
proached as time goes on. Even when the organi
zation presumably has reached peak efficiency it 
is still necessary, in order to maintain that peak, 
.to continue at least weekly drills, and these can 
be made interesting by the radio aide's ingenuity 
in thinking up irregularities which might occur 
during an actual emergency. 

The inevitable conclu~ion is that the leader of a 
CD-WERS group who complains that there is 
nothing to do during drills but chew the rag is the 
victim of a desire to do nothing else. and that any 
real emergency will find his organization literally 
fumbling in the dark, with plenty to do then but 
no knowledge of how to do it. The volunteers par
ticipating in this service want to feel that they are 
serving a useful purpose, and rightly so; so keep 
them constructively busy. lt means work for the 
radio aide, but if he hadn't expected· to have to 
work hard he wouldn't have accepted the job. 

****************-k-lrlrtt*****~*** i t f fionor Roff f 
i The American Radio Relay League 1 
i War Training Program t 
* * i Listing in this column depends on an initial t * report of the scope of training plans pins sub mis- * ** sion of reports each mid-month stating progress f 

of the in-oup and the continuance of code and/or t theory class~s. AU Radio Clubs enga,:ed in a i i program of war radin traininl' are elioible for the t ** Honor Roll. Those groups listed with an asterisk i * teach both codi, and theory. ·* 
** Cuyahoga Radio Association, Cleveland, Ohio. f * *Milwaukee (Wis.) Radio Amateurt1' Club. * * "Shorewood High School Radio Club, Milwau- * i kee, Wis. f ** Starved Rock Radio Club, Peru. Ill. ** 

'f9ledo (Ohio) Radio Club. . f "'I'urson (Ariz.) Short Wave Association. f * *Withrow High School Radio Club, Cincinnati. ·* * Ohio. f 
:************tt******tt******tt***** 
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What Constitutes Rag-Che\\ing? The term 
"rag-chevl"i.ng" has been used with an unfavora
ble connotation so many times in this column that 
it has come, like ''pleasure-driving," to be almost 
a had word. Actually, it is one of those practices 
which are all right in their place but which during 
wartime .have no place, at least not on the air. 
Unfortunately the term itself does not entirely 
cover the intended meaning, and "ham chatter" 
is likewise unsuitable because it denotes an un
favorable attitude toward the radio amateur. So 
why not call it simply "non-essential conver
sation," and thus imply a definition with the 
term'? 

This, of course, embraces all possible forms of 
"rag-chewing." It also embraces extended over
the-air technical discussions which might just as 
easily be conducted in person or by telephone, 
such as, "1 went down to Schultz's radio store to 
get a new HY75 but they said I had to have a 
priority so I said nuts keep your tube," or, "I 
found that if I increase the plate voltage the sig
nal is stronger but this makes the tube get red 
hot so maybe it's not such a good idea" - dec
orated with such side remarks as, "Wait until I go 
out and put some rocks under the wheels so I 
won't go down the hill," or, "Can I be excused 
from drill? They're calling me for supper and we 
have fried chicken tonight." 

A limited amount of technical talk perhaps 
could be considered permissible, but the trouble is 
that amateurs, once they get started talking on a 
technical subject, just cannot put on the brakes, 
especially if they are talking about somethiag 
they have built. Better to eliminate it altogether 
and make transmissions sound something like 
this: "1 from 5, your readability 5, strength 9, 
some interference from another net, no traffic 
here, go ahead." In making tests the station test
ing should number his test.s and have them re
ferred to by number, instead of saying, "Now 
I'm going to take off one feeder of the antenna, 
how does it sound now, now I'll pull the antenna 
around in your direction .... etc." Wouldn't it 
sound much better to say, "This is test number 
one, test number one, 1-2-3-4-5-4-3-2-l, test 
number one, please report comparative signal 
strength, go ahead," and discuss the details 
afterward? 

The semi-formal or completely formal net drill 
is preferred because it sounds better and is more 
efficient and impressive than informal or hap
hazard operating practice. What we want in 
WEBS are networks that click off their business 
with precision, speed, accuracy and efficiency, and 
without hesitation, clearing of throats, hemming 
and hawing, or stuttering. To reach this objective 
requires practice - a lot of it. But the greatest 
enjoyment that can be experienced in WERS is 
pride in the conduct of a snappy net drill. lf you 
can honestly feel that a disinterested but critical 
listener would gain the impression that your net 
sounds businesslike and efficient, then you need 
have little fear of being accused of "chewing the 
rag." 

-0. H. 
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Meet the SClls 

.. 
W3GCU 

This picture of W. Raymond Tomlinson, W3GCU, 
the hard-working SCM of Southern New Jersey, was 
taken in one of his few quiescent moments. Born in Phil
adelphia in June, 1902, he has held the call of W3GCU 
since February 1936, although his interest in ham radio 
dates back to 1934. He has held ORS and OBS appoint
ments· and bas been active in numerous SS, ORS and 
()SO parties. as well as in Red Cross Field Day activi• 
ties. At present he is editor-in-chief and circulation 
manae;er for the DVRA Neu·•• the monthly club puhli
<Jation of the Delaware Valley Radio Association. In 
addition; hl" is in charge of construction for the varions 
units in the Hamilton Township W'EHS set-np, WKPX. 
Other organizations to which he belongs are the Fra
ternal Order of Eagles Aerie No. 100 in Trenton, and the 
Motion Pi.-ture Operaton,' Local, IATSE and MPMO 
of U. S. and Canada No. 359. His vocation is that of a 
motion pictnre projectionist for the Trenton-New 
Brunswick Theatres Co. Like so many of the rest of 
us, Ray, longs for the day when he can devote all of hie 
"J}llre time, outside of domestic and professional duties, 
to his hobby of amateur radio. 

BRIEFS 
WSFRC, who appeared in "Briefs" in April, 1943, QST, 

bas the following total of war contributions to date: Sold 
,enough amateur radit> gear to purchase $1000 in war bonds, 
.and donated 400 pounds of steel to the war effort. 

Here'• something to tickle the ribs of you cipher-busters! 
W9WLK, Dwight Stebbino, 206 East 6th St., Morris, Minn., 
helieves he has devised a system of coding messages, without 
the aid of machinery, which is absolutely unsolvable by 
.anyone not having the key to the cipher. He offers a $25 
~eward to the first person to send in the correct solution to 
the following: 

OLAREPDZTGMBOYTHRUHCILMRLPTZUGSBTYE 
HUUILIRPZPGCBA YOHUUNLEROPIZAGEBDYTHS 
LTRNPSZTGPBNLARZPLZULDRTPPLTRL 

LCUDLNLLTPUSTEHOAVLRXAHPANLVTIHRTESE 
TSI,LGCEOPAEDTHUNLTRIMBNAHOIEIDTSTSNST 
GLCEEYPIBTA 

TSNRLZLEATPLUAITTNIAHUOSFDTSLNUIHPTLW 
LHETPYRDTSTAOANFTDSXLSTISTLAEOSPTLTAH 
ETAURTIMFARNOAITABRSOLDESTZEQILSTFAST 
LTRAETHHGZNLPOABSLTYISSHOLMINSEIA.IUIPR 
FRTZHIMNAPNRZLLOLMISS'.'-PNIETCSALEIURIAL 
ORRTSNPLNMOLTRHISMLECIHW. 
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BRIEFS 
On Saturda.v, August 14th, the NBC program entitled 

"Not For G!ory 0 dramatized the activities of the Fort 
Wayne (Ind.) WERB in performing emergency sen-ice dur
ing the recent Mississippi flood. The broadcast began with a 
W9 calling an XU and a ZU, just as they were ordered off 
the air, This was followed with a description of ham radio, 
how the Fort Wayne gang built their WERS units and got 
their license, and how they participated in the flood emer• 
gency, The program concluded with the presentation of an 
OCU citation to the members of WJGV. 

- Benjamin L. Toy, LSPH. 

In connection with the brief in last month's issue regard
ing obtainiilj!. QSLs from K7BC, we regret to report that 
Sgt. Edward R. StP-vens, the well-known operator of K7BC, 
was killed in a plane crash on July 21st. 

The Syracuse CD-WERS station, WKBS, has a unique 
method for keeping the operators "on their toes." At each 
test period, recordings are made of all transmissions to 
and from the control station. These recordings then are 
played back at the fellowing meeting of the group, giving 
the operators an opportunity to listen to themselves a• 
others hear them. 

The Associated Radio Amateurs of Bremerton, Wash., 
are re,a.Qv all-out for victory. All active member• of the club 
either are in military service or working under Civil Sen-ice . 
The club baa $275 invested in war bonrls and is buying 
more regularly, At the present time the organization ill 
applying for a WERS Jicenoe, 

All h.ams at Scott Field. whether instruotoro or studenta, 
as well a• those who held commercial licenses or were other• 
wise interested in radin before coming io Acott Field, have 
been im-ited to Join a new ham club there. The club is 
being organized under the supervision of Lt. Henr~· Spillner, 
jr., W2NCY. He is heinr. assisted by brother officer-hams 
W9EDS, WJIGM, W9KHY and W2LZU. Those who join 
are promised a look at the field'• control tower in action and 
the radio set-up inside the giant bombers at the hangars, 
and possibly also a chance to do individual reseanch usin1 
the school• equipment. 

About 260 picnickers turned out for the tent-h annual 
Hamfesters' Radio Club picnic on August 8th. Highlights 
of the day, besides the usual races and ham chatter, were a 
pie-eating contest, a baseball game, and a WERR demon
stration by the operators of WHHI. The following hams 
were present: W9ABR, AJO, A VE, AVY, BIX, BOX, CQV, 
DAB, DSO, DXU, DWP, EXB, FJ, FCM, FFP, FOD, 
FUY, FVU, FWU, GAK, GET, GJO, HJO, HOV, HTZ, 
HWN, IMR, JJP, JU, KBO, KLQ, KLV, KTY, LDD, 
LGU, LLX, LMZ, LUT, MRQ, MCH, MCR, MJO. NB:X:, 
MLP, NMU; NNQ, NTG, OFZ, PNV, QHZ, SIJ, SXW, 
S:X:Z, UMU, UCN, UMV, VCV, VRV, VAN, WBS, YWQ, 
YES. YDV, YLL, YQH, YZV, ZFH, ZGN; W3JON, BUU; 
W6LBM; WSBV, SDU, WWX . 

The blackboard pictured above constituted the at
tendance record at tbe tenth annual Ilamfesters' Radio 
Club (Chicago) picnic held on August 8th. 
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ELECTION NOTICES 
•ro all ARRL Member, restatng in the Secttom listed below: 

The list gives the Sections, eloslng date tor receipt of nomi
nating petitions !or Section Manager, the name of the present 
Incumbent and the date of expiration of his term of omce. This 
notice supersedes previous notices. 

In cases where no valid nominating petitions have been re
ceived from ARRL members residing In the dlJJerent Sections 
in response to our previous notices, the closing dates for receipt 
of nominating petitions are set ahead to the dates given here
with. In the absence of nominating petitions from Members ot a 
Section, the Incumbent continues to hold his oll!clal position and 
r..arry on the work o! the Section subject, ot course, to the ll.!lng 
ot proper nominating petitions and the holding of an. election by 
ballot or as may be necessary. Petitions must be In West Hart
ford on or before noon al the dates specified. 
s.?n'.}~a~oul~es1.:Jl';~

0
Wecifo;,,~en~J~~¥Fnir E~fi~ns~~'L~r~i 

sollclted tor the office of Section Communfcations Manager in 

ihfiif'ii~~~i,~C:,:,,h~ r;;!~t%".t5e~1~~:.l~o~~~i§t:;'.t".\'t~~ 
ber 15, 1943. 

Secti,m 
Wes tern Fla. 
MiBBouri 

Eastern Fla. 

San Joaquin 
Valley 

Hawaii 
Sacramento 

Valley 

Cloaing Date Pruent SCM 
Sept. 15, 1943 Oscar Cederstrom 
Oct, 15, 1943 Robert C. Morwood 

(resigned) 
Oct. 15, 1943 Carl G. Schaal 

(resigned) 
Oct. 15, 1943 Antone J. Silva 

(resigned) 
Oct. 15, 1943 Francis T. Blatt 
Oct. 15, 1943 Vincent N. Feldhausen 

Pr .. ent Term 
of Office End, 
Oct. 1, 1943 

Feb. 28, 1941 
June 15, 1941 

Nevada Oct. 15, 1943 Edward W. Heim Nov. 1, 1941 
Oklahoma Oct. 15, 1943 R. W. Battern Nov. 1. 1941 
Alaska Ort. 15, 1943 James G. Sherry Jnne 14, 1942 
Southern Minn. Oct. 15, 1943 Millard L. Bender Aug. 22.1942 
New Hampshire Oct. 15, 1943 Mrs. Dorothy W. Evan• Sept. 1, 1942 
West Indies Oct. 15, 1043 Mario de la 'forre Dec. 16, 1942 
Maine Oct. !5, 1943 Ames R. Millett Jnne 7, 1943 
San Francisco Oct. 15, 1943 Kenneth E. Hughes July 5, 1943 
South Carolina Oct. 15, 1943 Ted Ferguson Aug. 25, 1943 
West Virginia Nov.15, 1943 Kenneth M. Zinn Nov. 21, 1943 
Md-Del-D.C. Nov. 15, 1943 Hermann E. Hobbs Dec. 1, 1943 
Connecticut Dec. 1,1943 Edmund R. Fraser Dec. 13, 1943 

1. You are hereby notllled that an election for an ARRL 
~r.;~~e ~0

!.'r,~tW1t~at
1~'1;".1Wr,;1~~ ~t th~. n~ta':-fri''::-cJ~:l: 

an;~ ;~.;' Jl;.~tY~~~\h~~J~'ia~ti1:fi;'.; diJJerent Rectlons Im-
mediately after the closing date !or receipt al nominating peti
tions as given opposite the dlJJerent Sections. The Ballots malled 

~
0 ::'h l;{k"fb~~~;i'1d':i~!i~~:t\~!f!'J'~~t

1
it1.s~~::iiri~ t1i,e ..\'Ml~ 

members residing In the Sections concerned. Ballots will be 
malled to members as of the closing dates specified above, for 
receipt o! nominating Petitions. 

3. Nominating petitlons from the Sect!oDll named are hereby 
solicited. Five or more ARRL members residing In any Sec-
~o~~Y~:e,•r~f~~~i!J~~~:;~'li\~iTo';.,~~gfJ\~~=':. 
nation Is snggested: 

(Place and date) 

fil''f~~';,"}l~':i.M~:;."fii~~~ Conn. 
We, the undersl!>:ned members of the ARRL residing ID 

the ........... Section of the ...................... Dlvlslon 
hereby nominate ... , ...................... BIi candidate for 
Section Communications Manager for this Section !or the next. 
two-year term of office. 

U'lve or more signatures of ARRL members are required.) 
The candidates and five or more signers must be League mem

bers In good standing or the petition will be thrown out as in
valid. Each candtdate mw<t har, bun a lfcemred amateur operalor 

t:;,,./f o~~S:ot;Jfnt:<t:/ :e~~. 81::::rrll'rit%iv m;~:t:~~~e nf;,::tf d';{:; g; 
the pttllton will ltkeu:ise be Invalidated. The complete name, ad
dreas, and station cal! al the candidate should be Included. AU 
such petitions must be Hied at the headquarters office o! the 
League In West Hartford, Conn .. by noon of the clos!na: date 

i~i;rof'~~tPl1i~.nr!i'i~!i'b~efil~~uI~~:;,~~g.1;~~
0.t: 

more than one. 

pet1t1~ii~~~h:~rifcf~ ~Y !:~~ ~~~!I:,~vfl.\~m:l~J:~Yt~~ 
your opportunity to put the man of your choice in office to carry 
on the work ol the organization In your Section. 

n- ("~orge Hart~ Acttng Communtcatfons Manager 

ELECTION RESULTS 
Valid petitions nominating a single candidate as Hect!on 

Manager wen! tlled In a number of Seotlons, 11.!1 provided In our 
~~}':,t~~e ~.~lJ'i~~wJi/d';.'i~,v~1:.~ lo!low!ng officials, th& 

Vermont Burtis W. Dean, WlNLO Aug, 16, 1943 
East Bay Horace R. Greer, W6TI Aug, 16, 1943 
Indian& Herbert S. Brier, W9EGQ Aug, 16, 1943 

At the (Louisville, Ky.) Amateur Radio Transmitting Society meeting during July. First row, l. tor.-:-- «Doc" 
Mather, W9GOM; "Stu" Gates, W9CNE; Horace Kincaid, W9RPF; "Dad" Downard, SC:M, W9ARU; Ed. 
Raible, W9BGA; Bill Knoble, W9ZLF. Serond row--· Dick Bush, W9RUE; Geo. Yunk; J.B. Wathen, W9RAZ; 
C. J. Elder, W9KBR; W. T. Mitchell, W9BVT; Bill Hague, 'W9YXF; Earl Bacon, W9KZA; Chas. Frederick. 
W9IST. Back row- Earl Young, W9AEN; Ed Simmon, W9FKM; Glen Cook, W9TXC; Tony Ambrose, W9CDO; 
Jerry Hollinseed; Harry Smith, W9QKA; Morris Dillow; Bill Dover, W9DFW; Giles Allen. 

Comments SCM W9ARU, who supplied the photo: "From the size of the ears on all concerned, it looks like a 
flock of elephants waiting for their keeper. W9ZLF took the picture, as you can see from the wire leading to the 
heel - his heel, I mean! The fellow in the center row - W9YXF - has that sorry puss for a reason. He got his 'li
cense on December 6, 1941-- and he has a kilowatt!" 
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ATLANTIC DMSION 

E ASTERN PENNSYLVANIA-SOM, Jerry Ma.this, 
W3BES - JJN reports arrival of new baby YL, born 

May 29th. W2MNK, W2KEE, and W2KWB a.re trying 
to get WERS started in Elkins Park. They a.re starting some 
wired-wirele.ss rigs. IXZ is teaching radio in a West Coast 
Navy school. KT is still at MIT. Although he has not been 
in contact with the hams there he has met many model air
plane enthusiasts. JKH is at Fort Knox, Ky. He has applied 
for a WERS license for his 2½ meter equipment. The trans
mitter ends up with an 815. He is an instructor at the 
Armored School, but has spare time for radio. Ex-HOE is 
now W4IGE. He was with M. and M.T. Co., but changed to 
Eastern Air Lines in Miami, Fla. He is filght radio officer 
in the military transport division. JBC was home on leave for 
a week. He is 3rd cl, tech. in the S.C. IJN is back from Cali
fornia. GML is It. (jg) teaching at Brooklyn, N. Y. He will 
be remembered by many as Don Cianela, very active in the 
USNR. DMQis jumping off the dock Aug. 28th. The .l!'ra.nk
ford Radio Club meets the last ::lunday of the month and 
finds the change brings out many more than twice-monthly 
meetings, HPK is working at new Budd Aircraft plant. 
GET reports a recent addition to the family - a girl. There 
is considerable WERS activity brewing in Delaware County. 
CRO is the man to see for info on Delaware County WERS. 
The lads away from home want more news illc this column. 
Keep it coming inl 73, Jerry Mathis, !VSBES. 

MARYLAND-DELAWARE-DISTRICT OF COLUM
BIA-SOM, Herman E. Hobbs, W3CIZ-BWT, who 
lost his famous antenna in one of the recent storms, has 
ri,-rigged its supports and hoisted it back into place. He says 
he doesn't know home when he arrives, now, without the 
familiar appearance _of the antenna down. How about some 
of you recently appointed licensees sending in a few items 
for 1,he boys who are away? 73, Hermann B. Hobbs, WSCIZ. 

SOUTHERN NEW JERSEY - SCM, Ray Tomlinson, 
W:3GCU-Asst. 8CM, Ed G. Raser, W3ZI. Asst. EC & 
Radio Aide for Hamilton Twp. WERS, H. Dallas Fogg, 
W3ASQ. EC for Somerville & vicinity including South
branch, P. S. Case, W3ABS, Hamilton Twp. WERS still 
progressing at good pace. ABS reports Hillsboro-Branch
burg Twps. WERS application still in hands of FCC. It 
has been erroneousLy reported here that Somerville was to 
be included under this license. Somerville will not be in
duded under t,his set-up, but there are several Somerville 
amateurs who will be licensed to operate under this set-up. 
ARN graduated Bliss Naval Training School, Tacoma 
Park, Md., was promoted to RT2c and assigned to advanced 
training school for radio technicians at Naval Labs, Belle
vue, D. C. GMN was last heard from at Army X-ray school 
somewhere in the South. Bill West, old Bordentown five
meter celebrity, may now be addressed S/Sgt. William 
West, Co. A, 1st Platoon, 551st S.A.W. Bn., Drew .l!'ield, 
Tampa, l!'la. Bill kept the well-known call GHK on the air 
on five and forty. He now holds radiotelephone first class 
ticket, has been in the service for over two years in radar 
work. IDY and EEQ recently enjoyed two weeks vacation; 
EEQ visiting folks at home after being in Omaha for over a 
year. BAQ was also home on vacation, and FTU visited 
Trenton recently. ITU and former SCM, CCO, spent a week 
with folks at home. Les was to make another tour of western 
camps on technical revision upon his return to duty. Major 
VE included Trenton in his short furlough from Pine Camp. 
HTJ recently obtained release from Eastern Aircraft to 
accept a position with RCA Research Labs, Princeton. Ed 
Beemish, of Beemish & Marotte, is now with the repair 
department of American Radio Co. BWF is now with Fine
burgs, Philco distributors, as radio technician. T /Sgt. IOW 
last known to be somewhere in the South Pacific, BEi is 
with NY ship Camden, building and wiring main control 
boards for naval ships. Our heartfelt sympathies to Walt, 
former SNJ SCM, who has been flat on his back for past 
eight months with compound fracture of right leg, suffered 
when '!us car rolled forward and pinned him against his 
garage, Walt has recently renewed his subscription and 
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ARRL membership for the 22nd consecutive year. The 
D VRAis contemplating sponsoring the Rutgers radio course 
for the benefit of its members, and others who may wish to 
attend, for the <:oming fall season. JNO is now located at 
255 Tioga St., Trenton. Recent reports say IDY has also 
changed his QTH. Morristown has been licensed under the 
call WKIW to operate WERS. Reports have re,ached this 
office that there are other co=unities who have received 
their WERS licenses, but we do not have any info on aey 
of them, What say, fellows, let's have the dope! 'Till next 
month, best luck and 73. Ray. 

WESTERN NEW YORK-SCM, William Bellor, 
WSMC - Had a letter from Pfc. Jim Lee, an ex-SWL of 
Rocheste_r, who tells of meeting quite a few hams out where 
he is stationed at Camp Chaffee, Ark. Among them were 
6KQT and 3AFC. QLI has now been appointed EC for 
Corning, N. Y., and is working hard towards a WERS 
set-up for that area.Your SCM recently received a visit from 
an emissary of the highly successful Syracuse, N. Y., WERS 
group, in the person of Mr. Ken Thomas, secretary of the 
unit. He brought some of the equipment they are using up 
that way. The originality and ingenuity shown in the build
ing of the equipment was amazing - most parts being made 
from salvaged broadcast sets and yet, wrought with such care 
and workmanship as to rival factory-made e<.1uipment. Thie 
was all accomplished with a Large percentage of non-ham 
trainees and a small number of hams to start with. Keep 
your eyes on this group; they are 'really setting the pace! 

CENTRAL DMSION 

ILLINOIS -Acting SCM, George Keith, jr., W9QLZ -
DBO has received discharge from the Army and is back 

at his old QTH. OXA, now capt. in Air Corps, ha• a new jr. 
opr. MJZ is RMlc in a bombing sqdn. KUM is with state 
police radio system. JSU is with Air Corps somewhere in 
California. CXT received discharge from Marines to accept 
appointment to Annapolis. Hamfesters' Radio Club of 
Chicago report the usual pie-eating talent was present at 
t,heir recent picnic. CAT is with Signal Corps and is com
pleting training at University of Missouri.~ YBY works 
nights helping build LST boats. JAU is with radio intelli-. 
gence in Australia, CDG is trying to keep civilian receivers 
perking. TAY wishes the neighbors could hear something 
on their receivers besides b.c. stns. News from Illinois clubs 
would be appreciated. In this case, "no news is bad news" 
for QLZ. 73, George, W9QLZ. 

INDIANA- Acting SCM, J. P. Gilliam, W9SVH -
YDA reports that in addition to the XYL's new Class B 
ticket, she presented him with a new YL operator. Y'WE has 
gone high hat on us and grabbed himself a hew second-class 
radiotelegraph ticket. S/Sgt. ,Erv Hurley writes from 
Alaska. YMV has moYed to new QTH at U.S. Maritime Serv
ice Radio School, Huntington, Long Island. N. Y. SVH 
travelled to Ft. Wayne and discovered, the hard way, that 
the radio club had moved to a new QTH in the Chamber of 
Commerce building, The Indianapolis Radio Club is now 
meeting every .l!'riday at the fire station at New York and 
Alabama streets. They now have their CD-WERS license, 
WKPZ. Ft. Wayne CD-WERS operation during the recent 
flood was dramatized on NBC on August 14th. A very good 
plug for those boys and for ham radio in general. EHT writes 
from Great Lakes. QTH is H. M. Kirts, A/S, Co. 1015, 
USNTS, Great Lakes, Ill. He reports that code-speed cer
tificate, license, AARS record, and ESMWT cards are all 
helping him to get in radio. Elkhart County CD-WERS was 
heard in Mishawaka on July 27th, and contacted same on 
August 9th. Consistent communication is carried on between 
Elkhart. Bristol and Goshen, using transceivers at Bristol 
and Goshen. EXL is county communications officer, with 
FWS as deputy radio aide and county EC. Have plenty of 
operators, but need more equipment. AKJ is movin_g to St. 
Louis for job as theatre sound engineer. Congrats, OM. WXI 
has moved to Bryan, Texas, and SAG to Bayonne, N. J. 
Sorry to lose you fellows. Unfortunately, some communities 
in Indiana show extreme complacency in regard to CO
WERS and CD in general. In some cases it's the fault of the 
hams; in others, the CD ollicials. If your local CD ollicials 
are lukewarm on OD WERS, you are missing a good bet by 
not gettinl' in there aµd warming them up. It can be done 
and has been done. Don't forget that your community may 
be the one which makes impossible a county-wide or inter
county relay. Write to the OCD, ask for OCD publication 
5221. Study it, and then get in there and pitch. Let's think 
about it, fellows! 73, W9SVH. 
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MICHIGAN -- SCM Harold C. Bird. WSDPE - Lan
sing reports on their WERt:: activity that they have 20 
licensed operators with 18 units in service. Since beginning 
operations in January they have been on the air 32 times; 
have worked in conjunction with the control center eleven 
t,imes - total of messages handled during time 156. Total of 
manpower hours is 580. WKCJ, control station with power 
of 20 watts to a HY75, has a co\"erage of 12 miles with a 
good readable signal to the mobile units. Worked as far as 
Mason, Mich. Oakland County Rarlio Club reports City of 
Pontiac license not yet received. However, six units are 
completed and six m ,re will be , hortly. Every Thursday 
night the club i~ -holding practice sessions in procedure so 
that when the tune comes for t.estlllJI, there will be no time 
lost. They also want to be able to train new personnel for 
this work and feel they must know it thoroughly themselves, 
bPlore taking this step. Dara held its annual outing and 
reports a very nice turn-out. Ken Cor,roy reports that they 
are starting a series of talks, given by euch member of the 
club, at various dates. The first talk will be g:i ven by CLL, 
who is now with the FCC. They report no activity on WERS 
although several members are part cf the set~up. FX io 
trying to locate equipment to b,, us, d on long-wave test 
equipment. CSL is interested in WERS for his community 
and is asking for dope. Saginaw Valley talking WERS now. 
FWU st ill living in hopes oi poundin~ brass again soon. Does 
lot of listening on the long-wa,·cs !\It Clemens' boys are 
assisting the local police department by working as engineers 
in their off time. This is proving very valuable to them in 
that community. The local police eystem there serves during 
blackouts for their co=unication. if necessary. That is alJ 
for this month. Appreciate hearing from any part of the 
atate to help this column alon~ Remember, we have men 
from Michigan who would like to hear what you fellows are 
doing, so why disappoint them? They enjoy reading about 
you fellows, according lo letter.s received here. Come on, 
fellows, give out! BCNU, 73. Hal. 

OHIO -SOM, D. C. McCoy. WSCBI - Every obstacle 
mentioned by George Hart on page 7 and 8 of August QST 
has been encountered here in Ohio. In an artide in the 
Auguat issue. of Electronic lndmtries, 1 note that Ohio 

• stands fourth in the United States for the number of stations 
licensed. We are exceeded hy the more densely populated 
and "cloaer-coupled" areas of Massarhusetts (with 21), J\ew 
.Jersey (with 19), New York (with 15), and tied with Penn
•.vlvania (having 13). According to my last check of licenses 
issued in Ohio, we have 20. A situation comparable i o that 
which we amateurs face in establishing a WERS system 
would be for your municipality to lack a fire department. 
Then, starting with passing the legislation for its establish
ment, we must then secure the equipment, ~an and train 
the organization, and finn.lly have a fire department. This 
must be done '\\ith volunteer help, working long houre on 
!-heir regular jobs, and who receive no funds for the work 
and who are working under wartime eonditions. Little 
wonder that the task has seemed impossible at times. Here 
in Dayton, fine cOOperation has been received from local 
officials and local amateurs. Those who haYe served as 
deputy radio aides bave borne a major share of the hard 
work and red tape. Without this, there would be no WERS 
in Dayton. Returning to the state-wide situation. some of 
you are still struggling with the first etages of getting your 
WERS system established. Perhaps yon have not been as 
fortunate in securing the collperation of all concerned. You 
are still struggling with red tape, local politics, lack of in
terest and cooperation from local officials, and the other 
problems. The only solution to these is more hard w~rk and 
perseverance. Local am.ateurs may just be lukewarm to 
WERS. Local amateur groups may be sulking because they 
cannot control WERS operations, or they may be bickering 
among themselves. To these I say, shame on you! Snap out 
of it. Let's forget personal interests and ambitions, and get 
this job clone. Some of us have now made the effort on 
WERS. We have found some of these bugs. These have been 
.called to the attention of the ARRL, the state council, FCC, 
OCD and others, and we have already secured help. Some of 
the things ARRL has hoen successful in obtaining for us are: 
arrangements for radio a.ides to give the 3rd class 'phone 
oxa.ms to new personnel. extension of all amateur operator 
licenses (see July QST), additional WERS test periods (see 
August QST) and authorization of the use of WERS for 
emergencies other than ARP (see August QST). The writer 
haa ftnnd FCC at Washington, district monitoring officer., 
and the RI at Detroit extremely helpful and cooperative. 
Operators' permits come thrcugh from Washington in re-

70 

markably short time. Cases of illegal operation have been 
run down and dealt with. Excellent cooperation ha• been 
forthcoming on 3rd class permit exams. The state council 
officials have been most helpful by explaining WERS to 
local officials, creating interest in it, and ironing out some 
types of local problems when called upon for help. A word 
of encouragement to those still struggling with the first or 
later stages of getting their WERS system established and/ 
or going for your efforts so far. There is an old saying- the 
darkest hour is just before dawn. Perhaps just a little more 
effort or pressure is al] that is needed right now. hcep plug
p;illJI: and don't give up the fight. Now, what of the future? 
So far we have done a good job here in Ohio. This statement 
is based on the accomplishments weighed ap.inst the known 
difficulties of getting the job done. On a percentage basis, 
our job may not be considered so good. Over 50 points have 
been designated by the state council where WERS systems 
$hould be licensed. We have 20 licensed systems in 
various stages cf development. Some of these are in places 
where a system was ne,·er contemplated. There the local 
amateurs of officials have had broad enough vision to realize 
the necessity for WERS. Some of our uncovered points are 
large communities where WERS is really a must. Some
thing has to be done at these places. 'I he EC, the local 
amateur club or some energetic individual amateur should 
get busy and do something about it. Again, thanks for the 
fine job and hard work which has been done so far. However, 
now is not the time to rdax and bask in the glory of what has 
been accomplished. Rather, it is opportune to redouble our 
efforts and finish what still remain• undone. The future of 
amateur radio requires every one of us to keep moving. The 
boys who are fighting our battles overseas are looking to us 
to fight this battle for them on the home front so that their 
hobby will still be here to enjoy when they come back. The 
ARRL is on the alert to protect our interests - see K. B. 
Warneris article on .. Frequency Allocations" in August, 
1943 Electronic lndu,trie•. What are you as an lndi,idual 
amateur doing about it? What are you going to do about it? 
n, and success to your efforts to better our job by the end of 
1943. -·· Dan. 

DAKOTA DMSION 

NORTH DAKOTA-SCM, John W. McBride, W9YVF 
·····• KIX, who has just completed a year with Eastern 

Air Lines, is now in research in Boston. OYM is staff ser
geant with tank destroyer uutfit in Africa. UGM is also in 
Africa. Art Peterson and Jimmy McGuire from Devils Lake 
and Washburn are now located in Sacramento, Calif. KOY 
and PRH are radio ops at Fort Lincoln, Bismarck, N. Dak. 
EVP and family, of Camp Meade, Sturgis, S. Dak., visited 
KOY at Fort Lincoln. Lt. MLE in USN spent a couple days 
with family and mother at Lake Dorset, Minn. He also 
visited K6PLZ in Minneapolis; both are brothers of KOY. 
K6PLZ plans to move his family to Grand 1''orks before 
going back to Hawaii. RPJ sends a nice report from Sacra
mepto, as does YOY. RPJ has purchased a home in Califor
nia. Your SCM will appreciate a report from you wherever 
you are. We are trying to get a complete list of hams, both 
instructors and students, here at the Sioux Falls Army Air 
Forces Technical School. 73 and lots of luck. J okn, }'VF. 

SOUTH DAKOTA-SOM, P. ll. Schultz. W9QVY-· 
'fhere is the usual scarcity of news this month, but will pass 
on what dope did come in. Ex-LMY, Dressen of Mitchell, is 
t.aking basic training in the U. S. Maritime Service at 
Sheepshead Bay, N. Y. He will go to Huntington the latter 
part of August, and then to Gallups Island. ZXZ is at Sioux 
Falls AAF tech. school as a civilian instructor. GEU is with 
CAA at Fort Worth, Texas. Pvt. La Vern Mack, LSPH, 
writes from Camp Kohler in Sacramento, Calif., that he 
attended NY A classes at Rapid City and got class C from 
there. He is in training as an operator and is waiting for the 
end of this war to talk to the gang on the air. Ex-PLF, Roy 
Gull, formerly of Pierre and now with Colonial Radio at 
Buffalo, dr,opped in on gang at Pierre for a short visit. He 
has a very fbjr. op. WLP is now a grand-dad since his son, a 
Navy It., became a proud papa. Still looking for some news 
from the R.C. gang. 73, Phil. 

NORTHERN MINNESOTA-SOM, .\rmond D. 
Brattland, W9FUZ - OOK, now sgt., is at AP Hill Mil. 
Res. in Vifiinia. TEF at Atlantic City Coast Guard school is 
now RM3c and is serving as junior instructor in shop work. 
,TNC is back from Alaska and on c.w. with Northwest Air
lines in Minneapolis again. MTH, now alt. with CAP, i• 
wing adjutant. RPT, assistant communications oflicer at 
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wing CAP hq .. has been busy training hq flight in code. YLZ 
is now operating at WCCO. GVO was back from Davton 
Field visiting friends in St. Paul. Reports are nil these days 
and if such continues, maybe a recess will be ih order. 73, 
A.rmv. 

DELTA DIVISION 
/\RKANSAS -SCM, Ed Beck, WSGED - Ex-CIU vis

rl. ited for several days recently, in Little Rock. ARX, 
INL,and JIC have gone in for WERSincollaboration with 
the CAP at Ft. Smith. G WT is still doing his bit with the 
Army in India. HYS is doing war work on the West Coast. 
.JAL keeps himself busy pounding brass for the signal center 
at Camp Chaffee. ITO was last heard from while taking a 
alight rest from Navy duty. JIC still puts an occasional 
gadget on the rig and voices a claim to the title of juke-box 
king. QI and JBU are employed by the same concern and 
the O l\'f is interested in test equipment. HNK is in the Air 
Corps at Jefferson Barracks and has been a proud pape. for 
several months. ICY is age.m be.ck in Smackover after 
retiring from service in the Army. GGW and XYL pnssed 
through Little Rock, on their way to the Gulf, aud visited 
briefly. Ex-bRZ, now 4HKZ, is at present a commissioned 
ollicer in the Signal Corps and is enjoying the scenery of 
Great Britain. The nod for the month goes to the remainder 
of the gang around Ft. Smith for being the first to activelv 
engage in WER.S work in the State. The set-up obviously ls 
not a mammoth affair, but after collaborating with the CAP 
gang, they did get units built and tested. Keep up the good 
work, fellows, and pass along the dope. That's all there is, 
there isn't any more, gang, so 73 and all the best and don't 
forget to report your doings I - Ed. 

TENNESSEE-SOM, James B. Witt, W4SP-FMP 
would like to know why there is not more dope on the gang 
in• the services from Tenn. His is the first letter that has been 
received from any of the gang in the service. Any of you 
fellows, whether in the services or in war industry, please 
drop the SCM a line with news of yourself and others. I<'MP 
is stationed at Winter Harbor, Maine. PGJ sends in nice 
report from Kingsport. Bob Blair, LSPH, is with the Army 
Signal Corps in North Africa, doing a fb job. FFF, formerly 
.,f Kin,,sport & Johnson City, is with the air transport com
mand and doing swell. He has a new XYL. The following EC 
registrations were received from Kingsport, and all have 
restricted radiotelephone tickets and are WERS: Ii'. S. 
Haney, A. C. Brown, .P. W. White and H.F. Frazier. CXY 
is trying to get the Knoxville gang to co;;perate with him in 
the State Guard and would like to see several of the gang 
enlist in the State Guard. Let's have more reports, gang! 

MIDWEST DIVISION 
KANSAS-·· SCM, Alvin B. Unruh, W9A WP - QEF, 

formerly W ARC president, is now serving-in the Navy. 
!XV turned several inventions over to the Dept. of Com
merce, and also won a prize from a radio magazin•e. He now 
lives at Hooser. R.AT is with TWA as maintenance engineer 
in Kansas City. KG is operating for Mo. State lf"rghway 
Patrol, at Lee's Summit. He says it is interesting, but he 
misses the DX contests. CKV worked in wheat harvest 
while waiting to teach a new class of CAP.WAZ got married 
and went overseas. TYR and Y AL are in the Navy. VEL 
says the spiders have taken over the haywire in his base
ment. RMJ resigned from KANS staff to accept job as 
electrical test technician for Bo~ing. KFH, who is RMlc in 
1'.avy, was home on furlough after a tour of duiy on a 
destroyer. Clark Small (op license only) has bee.n added to 
the ·wichita gang, and seeks information on WERS. FWY 
writes a swell newsy letter. He is asst. radio engineer (P-2) 
a1, Phila. Signal Depot. Vinton reports fishing with YUQ 
while in Washington, and chinning with BOE and NOG, all 
formerly of Manhattan. OZF, ex-Topekan, also is with 
Sig. Corps in Phila. It has been reported that N9LQW, 
formerly of Junction City, is a It. (sg) stationed in Wash
ington. Several members of the old Kansas Cyclone network 
on 160 'phone have a round-robin letter going and will try 
t.o maintain contact until • • • FWY would like address of 
WQ:-!, who is in the Navy. Ex-TCT spent furlough in 
Kansas and Texas after considerable experience as Nayy 
pilot in Solomons. Previously, he was RM on shipboard. 
5HHF joined Boeing radio staff as technician. He holds 
commercial first class radiotelephone license. A WP is 
operating part time at KGPZ on c.w. banda in addition to 
regular job at Boeing. Your cards and letters are welcome -
will try to a.nswer all of them. - Abie, 
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MISSOURI - Acting SCl\I, Letha Allendorf, W90UD 
....... The Nayy takes precedence in this report since two of my 
four letters of the month are from boys in that Service. 
LTW says that he and NVZ are in the V-12 branch of the 
Navy and are assigned to Iowa State College. There are 
quite a number of hams in electrical engineering and they 
consider it a fine opportunity to operate the college station 
WO!. LTW has his telephone and telegraph first. During 
the summer of 1942 and in June, 1943, before he was called 
to active duty, he worked as radio operator clerk for tbe 
Federal barge lines. Jack wants to see something about 
AXB and AEJ in QS1'. Sorry we can't supply any dope on 
AXB, but how is this for AEJ: Bill joined the Navy in 
March and was in Farragut, Idaho, in boot camp for three 
months; he spent another month in Michigan City, Ind., 
in pre-radio course, studying to be a radio technician for the 
Navy; was advanced to RMlc, and was sent to Stillwater, 
Okla., for eight months of primary training. Bill wants the 
address of QMD. SXV tells what he bas been doing since 
Dec. 7, 1941. At that daie, the ship on which he is radio op 
was in tha South Atlantic with stops scheduled for Calcutta, 
Rangoon, Singapore and Manila. Took seven months to 
make the trip. In Feb. '42, he was at R.angoon during heayy 
air raids and for five days no cargo could be discharged 
because no one was left to take it ashore. He got to Calcutta 
altho four ships were sunk around him. He ran into more 
air raids in Egypt in August, '42, but of course the boy 
from Missouri had to take a little trip down to Cairo to 
soe ii there really were any pyramids and sphinx and such 
things. NSU and mother are visiting in West Plains with a 
brother. A couple of weeks ago, a California soldier stationed 
at Camp Crowder dropped by to see OUD. He asked 
politely for the SCM, expecting an OM. •· Well, I'll be 
darned," said he, when he saw that it was a YL. How about 
more letters from more of you? Lots of luck, and 73. 

NEBRASKA- SCM, R. E. Olmsted, W9POB -··· Al
though WERS is our only operating activity, no reports of 
new licensing or development have been received since last 
month. DTT advanced in code class. \'QO, who has been on 
the teaching staff of NSTS, has "jined up," hut no word as 
to his camp QTH. This month marks the ,iownfall of 
another good man and superlative amateur, UHT, who will 
be wed. Time and place are a military secret. F'AM was in 
a train wreck on the UP. YDZ is now first-class radio tech
nician at Lakehurst. YNO is Naval op in the South Pacific. 
BZR is attending radio school at Davis College. J,TL writes 
again to compliment this column and say Ile is very busy 
with college work in Texas as an Aviation Cadet. J BK -writes 
that a college engineering course at r"<iagara U. is no picnic 
when it must be completed in nine months. Bill adds that 
reading QST is his only diversion. YOP (as reported by the 
Needle and Tongue Club) has resigned his job with CAA 
maintenance and is en route to Alaska to do the same kind 
of work for PAA. W. A. Wessel, JYW, an ARMlc in the 
US.N, would like to correspond with any of the gang he used 
to work, especially around ".\!ebraska City, Nebr. His QTH 
may be obtained from ARRL. That is about all, except to 
advise you that the ERC classes of the Signal Corps will 
soon end here at Milford and your SCM expects to return 
to work in the PO Department at Wauneta, Nebraska, 
about September 15th. So addreso all future reports and 
communications to that place. No sooner had my report 
been locked in a mailbag, when I received a joint letter from 
EAT/KGLZ and OED, which must be included in onr 
column. On July 13th WERS license was issued to Brainard, 
Nebraska, under the call of KFWC. LEF is at the wheel 
and YCG is in the crow's nest. THK spent August first 
shooting the ham breeze with KYD; ROE and EAT. Our 
congrats to DXY, who is now a full-rigged commander, 
USNR. JNN still working for Fairbury Windmill Co. RCH 
and FDG are doing service work for Ward's and Gamble's, 
respectively, in Fremont. VKG still manager of WU. QOU 
still in business at North Bend. KFC doing radio service at 
Scribner, MPP is on the lam, whereabouts unknown. RDT, 
talkie operator at Beatrice anticipates a change in employ
ment to USA. GUD is serving with the Army at Selfridge 
Field, Michigan, and was recently married. UZH, who has 
been employed at the Mead plant, is getting the ncd from 
the Army. SHF and XYF visited with OED recently and 
lamented the good old days. TYG is chief radio inspector at 
an aircraft plant in New York State, As a final shot, OED 
offers this item to record a real optimist - he received an 
order for SWL cards last month, cash in advance. -- Pop. 
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NEW ENGLAND DIVISION 

CONNECTICUT- SCM, Edmund R. Fraser, WlKQY 
- GUP, ARM le, writes that he is doing considerable 

flying and is looking forward to the day when he can resume 
hamming. His present QTH is Norfolk. Va. Irving Small 
and Arnold Simons, both Class A hams and WERS opera.tors 
for WJLH, a.re now in USN. NAM, 2nd lt. in the Signal 
Corps, was a visitor at WJLH during test period. EAO, 
•ta.ta radio aide, contacted W JLH station from his portable
mobile unit of WMHC. Messages were handled for other 
warning districts. NEK, d.r.a. of New London warning dis
trict, has several units in operation, with satisfactory re
sults. NRR has been transferred from Philadelphia. to 
Boston. Our coni.rats to GRS and XYL on their new arrival. 
Harper and IGT, operating_,WJLH pm units, are using car 
door for reflector with excellent results. WJLH oprs sur
prised critics by putting a signal through from Shelton to 
New Haven over some high hills after four attempts. How
ever, It was necessary to resort to a three-element bei,m. A 
very suceesllful demonstration was then conducted and the 
town officials were very much pleased. GB has voted to 
appropriate expenses for the takini. of movies of WERS 
units and operators in action. JGT, an expert in this field, 
has already •hot several units. BW, WERS op at Branford, 
reports hearing Stamford and New York WERS units in 
operation, as has IND of Hamden. Due to lack of reports, 
we are unable to report on other districts. What say, gang? 

MAINE-ActingSCM, G. C. Brown, WlAQL-Thru 
the combined efforts of AUC, ATS, DHD and the town 
officials, Bar Harbor has a smooth-working \VERS. The 
town purchased three MRT-3 transceivers with J-type 
antennas. Headquarters are in the fire •tation, and all 
mobile units are contacted from this point. This should be 
a cue for the rest of the State to get busy and see what can be 
done along WERS lines in other communities. The station 
call at Bar Harbor is W KAB. Again this month the Maine 
Section extends greetings to an additional list of out-of
state boys: lKTY, 4FMP, SMWF, SRHS and SQQY who 
are in the Navy. A WY bas recently been discharged from 
the Army. GMD, BTY and HYI have been reappointed EC 
for their respective areas. Received a nice letter from FJP 
which states that he is civilian radio sound instructor for the 
Navy at Key West, Fla. BYI is in Boston with Navy. DEO 
recently moved his family to Hampden. There is an opening 
for an EC down Damariscotta way. If any of the gang there 
would like to take over the job, drop a line to your SOM. 

EASTERN MASSACHUSETTS--· SCM, Frank L. 
Baker. jr., WlALP - A few more new ECs in this Sertion: 
MTQ 'ror North Easton, HMK for Malden. Lindsay Russell 
(LSPH) for Needham and Dover. Anyone else willing to 
act as EC for his town, step right up; all that is needed is 
a post card and membership in the Leap1e. KBQ reports 
that he is the radio aide under the oall of WKNM, issued 
in ,Tune to the City of Haverhill, and thls covers George
town, Amesbury and Newburyport. He has as his associates 
IWR and AN.M. They have 17 station units with 5 more to 
come, 10 hams and 12 WERS ops are helping out, and 40 
more ate heing trained. LLW was drafted and is now in the 
Army. BVL is now working for the Sylvania Electric Prod
ucts Co. in Danvers. IYU is also teaching radio to the WA Cs 
in Beston. GYZ is now a It. in the Navy and is working in 
Boston. We are glad to report that JXU, a It. colonel, is 
home after spending 18 months in the South Pacific. He is 
apending a little time at l<'ort Banks "Winthrop, where he is 
being treat,ed for malaria. We recentLv had a phone call from 
HX who is now a capt. in the Army Air Corps. He was home 
for a short stay after flying all over the map; he says he 
loves it. MLL and XYL have bought a new home in East 
Natick, where he has a lot of room.for antennas, etc. NOX 
was turned down by the Army so he is going to college in 
the fall. ZW is now working in Washington, D. C. MTV 
expects to go in the Army in August. GF"\V is now a It. in 
t.be Marine Corps, stationed somewhere in the South 
Pacific. WI says he is now back working at the Theatre, 
having spent 11 months teaching at a reserve school. NKW 
is enjoying QSL swapping and post card QSOs. We wish to 
acknowledge a very nice letter from LNN who is attending 
the Army high sµeed radio operators school at Omaha., 
Nebr. 9UEW is there too. MBG has signed up in the Coast 
Guard Reserve (T). NQA has i,hanged his QTH in Boston 
and I believe he is now a married man. ·MAL says he 
changed his radio shack into a brooding house and found a 
hen trying to hatch a 6L6. \VS and CTR are workin1; on 
WF:RS for their towns and hope to tie in MAL's town too. 
LKl\1 writes frorn Ft.. Mason, Calif.. where hr• is rt sgt. in 

72 

the Signal Corps, and he has been in the A.'f.S. as radio op. 
He met KQF at Treasure Island who is getting all set to be 
shipped overseas as a repairman in the Amphibious Force. 
He is rated as RTlo and expects to make chief soon. JNX 
reee.ntly got married. LKM would like to see some news 
about some oI the old 5-meter gang. What say? BTL writes 
from Hammer Field, Calif., where he is a It. in the 4th 
A.F.R.D. RR is in the Navy and now in the Pacific. CUY is 
in the Navy and at last report was in Newfoundland. BTL 
says he met CHG for the first time in 6 years, and he is 
located at Camp Pinedale. !!'rank Freeman, who was trustee 
for KMF, is now in the Army. The North Shore" Air Blitz" 
gave OCD stiff test. Says a newspaper clipping: "Army 
officers watched with keen interest the first use of an ultra• 
short-wave hookup for communications in a blackout. Nine 
co=unities, Salem, Lynn, Beverly, Marblehead, Swamp
scott, Lynnfield, Topsfield, Manchester and Gloucester, were 
linked on the short-wave circuit, which was devised to ease 
the load on phone lines during the emergency." 

\'VESTERN MASSACHUSETTS-·SCM, William J. 
Barrett, WlJ AH - Another slim mailbag this month, j_!ang. 
How about some news? With air contacts removed, the 
ouly news channel le(t is the mailman. JOP is radio inspector 
with FCC, stationed at Millis, Mass. Jim says about 90 per 
cent of the personnel are hams, and that spare time is the 
postman's holiday- code practice oscillators, wired wireless, 
etc. IZW. formerly with FCC, is now a civilian technician 
with Signal Corps in Sandusky, Ohio. LTA is attending 
OCS at Ft. Monmouth. JWM, JDI and JQJ are op,. at 
WTAG, WORC and WAAB, respectively. From Westfield, 
the grapevine tells us that BVR has been conducting a 
course in theory and code, grooming his pupils for ham 
tickets. He was assisted by LNH and hams 1''rank Piatek 
and George Townsend, latter two calls not known. Some of 
the clas1:1 are already serving in communications in the 
armed senices. WERS news is nil this month exrept for the 
local gang. NAQ is retiring from his position as asst. elec. 
supt. for N. E. Power Co., and will move to Albion, Me. 
The gang at W,JPG are building ten new unite for WERS. 
All "ill use Jong-line oscillators with 6J5s and separate 
receivers. Guess that's the dope for this trip. How about 
some news by t.he 15th of each month? 73. 

NEW HAMPSHIRE -- SCM, Dorothy W. Evans, 
\VlFTJ-Just for a little change this month, an ex-SOM, 
BFT, is at the mill pounding out the news for this month. 
BFT was fortunate to get 10 days' leave, and happened to 
get home in time to write this report. BWR and KRL are 
both engineering with Submarine Signal Co. in Boston. 
JDP and XYL, MWI were recent visitors in the Granite 
State. JDP has a civilian job at J,'ort Monmouth. HOV, 
KYG and JSL are now wearing the gold bar as 2nd lieu
tenants in the Signal Corps, after graduating from OCS 
school .MLO is now a cadet at West Point, having recently 
obtained the appointment. JT finished his year at Treasure 
Island and is now busy as a R Tlc. He si.ys he enjoys the work 
so much that he intends to stay in it after the war. Your 
SCM, FTJ, is now the president of the YLRL (Young 
Ladies Radio League). JBA was recently home for a little 
leave after three years at sea. A WU t.o chief radioman i• a 
promotfon recently reported. Let'• hear from you boys in 
the Service about how you are making out. It's pretty hard 
to find news, so keep Dot posted, huh fellers? 

RHODE ISLAND - SOM, Clayton C. Gordon, WlHRC 
-GBK, Norman Unsworth, RM2c, of Smithfield, R. I., 
has been reported missing by the Navy. This is the first 
news we have had of any of our R. I. amateurs having any
thing but good luck and, pending further news, we shall 
hope !,hat he may yet turn up ok somewhere. LYE is re
ported home on furlough and graduated from school with 
honors. He is now teaching some of the secret stuff. Because 
the post office department made some new regulations, while 
we still live at the same place on the map, the address now 
reads: 70 Columbia A venue, Gaspee Plateau, Providence 5, 
R. I. While tbe Gaspee Plateau is not official. we prefer to 
show it, since there are two Columbia A venues, one in 
Cranston and one in Warwick, both served out of Providence 
5 post otlice. 

VERMONT - SCM, Clifton G. Parker, WlKJG -
The gang wiU welcome news of AHN who has returned to the 
States. His address is now Lt. R. "E. Osgood, Air Defense 
Dept., AAFST, Orlando, Florida. Dick Evans (LSPII) i• 
now at Scott Field, Ill BD is physics in•tructor at the 
Univer•ity of Vermont. The Burlington Amateur Radio 
Club bas a. full program in spite of restrictions. with a ham
fest meeting starting off tbe season on September 10th 
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Since the last issue, am advised LJZ and KUY were married 
July 10th at Mexico City. LJZ'is teacb'lng in a school at 
Barrington, R. I., and KUY is stationed at Albrook Field, 
Canal Zone. This will be the last news item from your acting 
SOM. By the time this is in print, your new SCM, Burtis 
W. Dean, WlNLO, of Burlington, will have the reins in 
his capable hands. From the excellent work he has done in 
connection with amateur activities in the Burlington area 
and at our hamfests there, we can well be assured of interest
ing and pleasant things, particularly with a resumption of 
amateur activity on the air. My thanks to the gang for all 
their fine cooperation in anything which had to be done over 
t,he past few years. 

NORTHWESTERN DIVISION 

( )REGON --- SOM, Carl Austin, W7GNJ-EC: 7JN. 
No reports this month, so here's what scandal I can 

remember and imagine. HXG is electrician, doing installs• 
tions on war boats, and is also interested in ACS. BEE'• 
oldest son, a M/sgt., Air Corps, was killed in action in New 
Guinea. He was awarded the Purple Heart, posthumously, 
which no doubt is a alight comfort to BEE. GSI is enlisting, 
and will be connected with radio servicing and mstallation, 
somewhere in Idaho. ARZ (the rat) is quitting GNJ, and 
taking over KBND, leaving HRH as chief mechanic. HVX 
made a trip to Bend. CZJ has moved bag, baggage, and 
xmtr to Chicago. ITZ is carefully superintending the diet of 
FTA, to reduce a slight bay window. DXF has been heard 
of in the vicinity of Pendleton, so he is evidently still trav
elling inspector for CAA. A card from "Frank," either HJ! 
or AOY, reports all well and that he is impatient for the end 
of the war. Leo Mickel, LSPH, scty. CORK, says the club 
is planning a new fall class in code and theory. li'XS is 
dividing his time as cost-accountant and transmitter en
gineer at KOAC, since they have bee:n short of operators 
there. EOY, as asst. prof at an Oregon college. is working 
for the Kaiser shipyards in Portland. He helps install 
radio equipment and serves as radio operator on the sl1ake
down trial runs. DE, chief engineer at KOAC, is busy at 
his regular job and is doing emergency teaching of electrical 
engineering and supervising in the ESMWT classes over the 
State. 73. 

WASHINGTON - SOM, 0. U. Tatro, W7FWD - EC. 
Olympia WERS took part in a public demonstration at 
Stevens Field on Aug. 16th. The following hams partic
ipated: DDY, ERU, FWD, .l!'WR and IWM. Ouly two 
transmitters were used; one was at .. control center" in 
front of the grandstand and the other was in the field where 
the "bombing tJ occurred. Received nice press and radio 
notices. GP is working for the Army Air Forces as an air
craft inspector in charge of the inspection of radio, electrical 
and flight instruments, installations and tests. CQI is a 
chief engineering aide at the Puget Sound Navy Yard. HPQ 
is a lieutenant in the Signal Corps. WE is working in the 
shipyards, GUG is with the Signal Corps as chief radio 
telephone operator at Anchorage, Alaska. HRC is with the 
telephone co. in Seattle. HNS, now a first lieutenant and 
also a proud papa, is located at Port Orchard from Cali· 
fornia. BVM also hecame papa of a little girl recently, 
HIN, now RMlc, reports working at a point with HAD, 
GVK, BIR and EYE as well as 6UAO, PWB, 8UGV and 
2HYN. He is meeting hams from all over the world who 
are all glad to see the old fellows holding down the home 
front. "Keep up the good work," says he. 73, Tate. 

PACIFIC DIVISION 
EAST BAY---- SOM, Horace R. Greer, W6TI -, EC: 

QDE; EC u.h.f.: FKQ; Asst. EC u.h.f.: OJU; 00 u.h.f.: 
ZM. On August 19th, EE, radio aide for WERS, City of 
Oakland, called another successful meeting of the WERS 
gang. The following were present: RRK, BBJ, QJT, WP, 
BUY, PB, JFA, RJP, TNM, IJA, TWL, HHM, AXF, 
MNG, TFV, DDO, JJ, HJE, GIU, TIM, ZM, SQ, ~'KQ, 
PLB, ROE, MIX, NZJ, RBK, GZT, AUZ, SFT, KZN, 
HJM, AEX and EE. PB gave a very interesting talk and 
Claude M. Christie, coordinator for OCD, City of Oakland, 
than.ked the gang for the outstanding service so far given 
OCD. He said they are counting on WERS, in case of dis
aster, for key communication service. Mr. Christie was 
assured by EE that WERS would more than fill the job 
anytime that it was called on. Yes, gang, the WERS crew in 
East Bay are on their toes, and to date they have really 
done an outstanding job. All 1.est• so far have proven once 
again 1.hat ham radio has what it takes. Another day closer 
to victory. - TI. · 
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ROANOKE DIVISION 

VIRGINIA--SCM, Walter G. Walker, W3AKN
There is very little news fer the Section this month. The 

summer lull and the press of other duties are probably keep
ing the boys from sending in reports on activities. It is my 
sad duty to report the passing of one of the local hams, 
G~orge W. Hobday, W31Q. He died from a heart attack in 
July while on vacation in the western part of Virginia. We 
will all miss Hob, for he was one swell fellow. FQP writes 
from Norfolk to say that the Norfolk boys are going to apply 
for their license in WERS. He hopes to get a blanket au
t,borization for the whole Hampton Roads area. This is the 
first attempt on the part of any of the Virginia communities 
to file for WERS. I hope for more news from you boys for 
the issue next month. 73, Walt, WSAKN. 

ROCKY MOUNTAIN DIVISION 
COLORADO - SCM, Stephen L. Fitzpatrick, W9C'ML 

-- PPA, PDA, MOH, DKK, SBG, QCX. A.PF, JSW 
and W5GXL are employed at the Craig Signal Corps School 
of Radio located at Craig, .Moffat, Colo. EHC reports that 
he may soon return to Wright Field; he still will be attached 
to Signal Corps aircraft maintenance agency. He says, 
"The school where I've been officer-in-charge closed (cwing 
to having completed its training programl on August 7th 
and is now being dismantled. I'm slated for some other.type 
of duty, probably to be attached to Air Service Command. 
EZL reports DZB visited with him recently and they had a 
brief reunion after two years. FNL is with the Army on 
duty in the Pacific and wouldn't mind it so much if he could -
set up some ham gear. OMZ is back at his home base in 
Salt Lake City after more schooling with the Air Force. 
HBU is stationed on a submarine in the Pacific. ZMI was a 
proud father earlier this year, and expects to go into the 
Army soon. HLJ is still teaching school for ihe Navy in 
San li'ranciaco, EZL still pounds brass for the Army and 
finds tennis a good pastime when off duty. BQO reports 
that the new officers of the AAROD are WYX, president; 
BJN, vice-president, and BQO, secretary-treasurer. Robert 
Haase is in foreign senice with the Navy, TFP has been 
added to our instructors' staff at Colorado University Ex
tenaion Center, which will have new classes starting Sep
tember 13, 1943. Classes include one in <•ode, one in ele
mentary radio theory and one in advanced radio theory. 
All classes meet tvdce a week and two hours a session. The 
instructors are: code- BQO and YXCJ; elementary radio 
theory-TRR; advanced radio theory-- CAA and TFP. 
All classes are JO weeks except advanced which is 15 weeks. 
Mr. and Mrs. Burr Betts, former students of our code and 
theory classes, took their amateur examinations. FXQ and 
ESA are now members in the AAROD. JKC, USN at radio 

· station Astoria, Oregon, visited in Denver. Bell Radio 
Amateurs had picnie August 28th. BQO has new QTH: 
2(141 So. Race St. BQO had a chat with AYV of the USN 
when he was in Denver on short visit. VDV is joining the 
USN in the fall. MGX rides the Streamliner intc Denver. 
WYX is intending to go to the western slope after peaches -
that grow on trees, this time. He says that he bas been 
ragchewing in forestry radio. GMB is a tech. sgt., service 
MB., Pearl Harbor: 3JIN 'received a new rating at Lowry 
Field. AIG, en route to Princeton for further schooling as 
an ensign, stopped off for a visit at ARRL hdqrs. A.re there 
volunteers for ECs? Best regards. 

SOUTHEASTERN DIVISION 
i\LABAMA - SOM, Lawrence J. Smyth, W4GBV -

n GOX, now a sgt., is getting 1/5 months of college elec
trical and communication engineering. He says they are 
covering so much in that short time that if you drop a 
pencil in class you miss six chapters and 46 formulas before 
you can pick it up. FMW is in the communication section 
of an anti-aircraft outfit in California. CIU is stationed in 
South Dakota, taking a course in radio operation and 
mechanics. Let's hear from some of you other fellows. 
73, Larru, 

EASTERN FLORIDA -Acting SCM, Frank C. Fassett, 
W4BYR- KK, EC for Dade County, has returned from 
vacation. He reports' Dade WERS has taken over general 
communications in that area, incl'-lfling Red Cross, etc. 
Seven xmtrs and seven rcvrs were completed, both of which 
involve precision shop design. Need for enlargement on 
originallayout is evident and modification of present license, 
to add 50 more portable-mobile units, will be applied for. 
New shop facilities will be available as soon as equipment 
ca,n be moved from central control hdqtrs. to new location, 

73 



address censored. Technical and procedure groups will 
have finished training and will be ready to take over as soon 
as installations are eomplet<'. TZ says his QTH 1s 80 Sydney 
Ave., Deal, N. J. RQ, EC for Upper Pinellas, reports 4 
additional restricteds just forwarded to FCC, 2 of 'em for 
YLo. EYI, EC for Lower Pin..Uas, sez that" Bing" Cro•by, 
LSPH, has just been bleaseri with a new junior op. EWS 1s 
now in Miami. CWR and JM both visited in St. Pete re
cently. All in our Section were saddened by the recent ac
cidental death at GE in Schenectady, N. Y., of Leo Morris 
Albert, DZT, St. PetershurJ!:. The gang mourns the loss of 
Leo, who was a good citizen, a fine amateur and a swell 
fellow. DES sent a card from Oklahoma City and tho other 
from San Antonio, Tex. Letter from HAD indicates that he 
isstillin Seatt,le, but expects soon to hit for the snow regiens. 
ERU has returned from Blanding under transfer back to 
Mac Dill, CXL returned to Tampa from Beaumont, Tex., to 
wind up affairs, including sale of property. Bod news for 
Tampa, but he turned over a lot of gear to Hillsboro WERS 
which was fb. FSG reports the following activity in this 
oection: Capt. J. W. Hollister, jr., 1st Signal Co., has just 
completed inspection of all detachments and posts of his 
company. Additional recruits are needed, not necessarily 
radio men, but chauffeun,, message bearers and general 
utility men. The services of the Miami detachment, with 
Lt. F. G. Norton in command, have been promised the Red 
Cross in the event of disaster relief work in that area. A 
new signal co. detachment has been organi•ed at Daytona 
Beach, and J. E. Thornton of WMFJ is senior in charge. 
WERS un ts are being increased from 3 to 13. Lt. Dave 
Brown, 1st Signal Co., Tampa, is on leave of absence at 
Bay Pines Hospital. Sgt. D. R. Perry ha• been put in charge. 
Four WERS units have been donated to the ~'ort Pierce 
detachment,in charge of Pfc. T. A. Fresh. West Palm Beach 
detachment is building additional equipment in preparation 
for disaster relief activity. Fort Myers detachment have 
loaned WERS equipment to Everglades company which is 
in process of building. Exams for restricteds were given by 
Capt. Hazelton as follows: Titusville, 5; Sanford, 4. Fellows, 
take a look at page 38 to 41 inclusive, July 1943 QST. Lack 
of listing of W 4s from our Section indicates that we are not 
doing our part toward keeping hdqtrs. informed re acti vi
ties of our gang in the various services. I'll volunteer to keep 
a card index on our fellows in the service and inform hdqtrs. 
if you will get behind me and send me the dope, All will 
agree that we owe that much to the gang of this Section 
who are active in serving in our interest. This information 
will be most valuable, too, after the war. The sixty-four 
dollar question is, " Who will volunteer to act as EC for 
Duval County?" No word from Jax again this montli. Also 
failed to receive word from Orlando, WPB, Fort Myers and 
Sanford. . 

WESTERN FLORIDA-··• SOM, Oscar Cederstrom, 
W4AXP-·• MS paid the gang at aircraft radio a visit. UC 
took a hop in a plane. Aubrey Seale took commercial exams 
at New Orleans for the higher grades of 'phone and telegraph 
licenses and passed with flying colors. The amateurs met 
again this month at the WCOA studio and all had a good 
time. AX.P took his new kayak out for the initiating rides 
and got some good ducklings out of it. A wedding of interest 
was solemnized this month at the Naval Air Station chapel. 
Roger Mangold and Ruth Woodruff, both of Wenatchee, 
Wash., took the plunge. The Section and the amateurs 
,,xtend their best wishes. The groom is one of our rising 
young hams and a Navy radiomau. Charles Swick is now at 
Clinton, Nebr. BCZ and 3IPD are now ops at WTAL at 
Tallahassee. BCZ took comm. tel 1st. Snowden has been 
on road for state vocational program. It is time to decide 
whom you boys want for SCM for the next two years. I 
will have had it five years at the end of this term. I feel that 
this job should be swapped around among new hands every 
so often. It is your Section. and you should take an active 
interest in it and in the man you choose for SCM. Thanks 
for fine reports and 73. -" Th• Old Maestro" AXP. 

SOUTHWESTERN DIVISION 

JOS ANGELES-SOM, H.F. Wctod, W6QVV-Once 
.J again it becomes qecessary to try to ma.ke ul:' a message 

for you out of thin an': Why can't we get reports from the 
groups around here? Remember ~hat a lot of your former 
ham friends read this and they would like to know what 
goes on, who is keeping the home fires burning, etc. Please 
send me some material each month, by the fifteenth. so we 
can all keep posted on your activides. Los Angeles WERS 
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is going forward i-n good ~hape - the monitoring statioru, 
have been set up and manned, certain control centers have 
been energized and regular drills are being held." A complete 
ochedule for the initial tests for each of the controls haa 
been set and about the time this is read the whole system 
should be in full operation. A great deal of stress ia being 
placed upon proper procedure, and so far we have been 
complimented on very excellent conduct. We are drilling 
all of our operators thoroughly, so there will be no slips. 
Borne of the reports that I have read on the operations, a• 
carried on by certain groups indicate that not enough 
thought and planning has been given to this most important 
phase. Practices must._ be in strict conformance with the 
rules and regulations This is not ham radio as we like it, but 
there's a mighty big job to do, and it depends on each one 
of us to do our part properly. If we feel that we can't do 
the job without clowning or jeopardizing the whole future 
of ham radio, it would be far better to resign now than to 
he forced to resign for good. 'Nulf said, watch your step! 
URB writes from Australia that he wants to be remembered 
to all the Glendale ham club and he sends his beat regards 
t.o them and to the Burbank gang. He would like to hear 
from all and sundry. Write him, as he gets pretty lonesome 
"way down unr!er." AM reports that Long Beach has leased 
several of the pieces of equipment from the boys there, in 
re.adiness for WERS work. Have not had any detailed re
ports from the Inglewood, Culver City, San Gabriel or 
other groupo. Other hams that we heard from seem to be 
traveling, so this will he all for now. 73 es CUL, Ted. 

ARIZO:>/A--SCM, Douglas Aitken, W6RWW - News 
is at a rninimum this month, and wish a lot of the gang would 
realize that this is your column. If you do not drop an oc
casional card with dope on yourself or others you know 
about, it's going to become pretty brief. The Tucson Short 
Wave Assn. visited a local airfield and had a glimpse of the 
latest in military equipment. GS says some of it is pretty 
nifty, but that any ham would immediately work it over! 
MLL has 4 stations in his wired wireless net now and seem• 
to have worked out most of the bugs, key clicks being the 
hardest to lick. He uses m.o.p.a. with good results. SQ:>/ I• 
new 'EC for the Verde Valley district. KSO is the father of 
a new YL op. IYZ, NRP, KMZ, MLL and 5HMX staged 
another one of those get-together• across the line in Old 
Mexico. U KB has been transferred to the coast. Which 
about does it for this month. How about dropping a card 
right now, before you forget? Vy 73, Douq. 

WEST GULF DIVISION 

NEW MEXICO - SCM, J. G. Hancock, W5HJF -" 
Francis Gormley (LSPH) is quite active in State Guard 

at Santa F'e, and is trying to get some WERS going over 
the State. He needs lots of help. JWA has received his Clas• 
B and hopes to take Class A when he reaches a U.S. port 
again. KCW has built a swell p.a. unit and spends his spare 
time razzing the SCM about propagandizing WERS. HJF 
and George Nickolds have a good AF wired-wireless set-up 
going. afte,r trying everything in the book that wouldn't 
work. Harold Wheeler (LSPH) is now one of Uncle Sam's 
$50-per men. KKS is still building bombers in California. 
Bill White, a World War I veteran, anrta victim of undulant 
fever, is suffering from a serious infection of hamitis. Let's 
see that he doesn't suffer what a3X4-inch ticket won't cure. 
A QSL to Portales, N. M., will reach him! 73, Jak<. 

BRIEFS 

Among equipment listed for sale in ARRL'a Apparatua 
Bureau, a Missouri ham included his "5 XYLS." Life must 
be hectic in his household at times! 

GI6TK reports that he spent a 1''13 weekend in June 
with W60YD at one of the U.S. Army camps m Northern 
Ireland. While there he also met the following American 
hams: W6UUJ, W6ASM, W6LD, WSAVA, WSKCG, 
W9ROD and WIINOP. 

In General Radio'• current catalog, you will see the 
following footnote: "See 'Direct Capacitance and its 
Measurement,' by R. F. Field." This seemed to be a little 
rhuddy to me at first glance. Hil-W9ADS. 



~~~~~~~~~~~~~~~~Number one hundred fifteen of a series}== 

TO THE MEN AND WOMEN OF NATL CO INC 

YOU WILL BE INTERESTED TO KNOW THAT YOUR 
-*RECEIVER#-* CONVEYED 
INFORMATION FROM A NAVY PBY PATROL PLANE 
THAT RESULTED IN THE SUCCESSFUL NIGHT 
ATTACK ON A JAPANESE CONVOY IN THE 
MACASSAR STRAIGHTS, IN WHICH TORPEDO HITS 
AND CLOSE-RANGE GUN HITS WERE SCORED ON 

SEVERAL ENEMY TROOPSHIPS AND DESTROYERS, MENTION OF 
THIS FACT IS CONTAINED IN THE COMBAT REPORT OF THE 
DESTROYER "PAUL JONES", WHICH USED YOUR EQUIPMENT 
WITH COMPLETELY SATISFACTORY RESULTS IN THIS AND' 
OTHER ACTIONS IN THE SOUTH PACIFIC. THE NAVY NEEDS 
MORE OF YOUR RELIABLE COMMUNICATIONS EQUIPMENT. 

E. L. COCHRANE REAR ADMIRAL- USN 
CHIEF OF THE BUREAU OF SHIPS 

TO THE MEN AND WOMEN OF NATIONAL COMPANY 

YOU WILL BE GLAD TO KNOW THAT * RECEIVERS OF 
YOUR MANUFACTURE PLAYED A PART IN OUR RECENT VICTORY 
OVER THE JAPS AT ATTU. A COMBAT REPORT FROM THE 
COMMANDING OFFICER OF AU. S. AIRCRAFT CARRIER IN 
THAT ACTION STATES: "OUR COMMUNICATION EQUIPMENT IN 
GENERAL WORKED VERY SATISFACTORILY. PRACTICALLY ALL 
TRANSMISSIONS COULD BE RECEIVED ON ANY OF THE FOUR 
-*· NUMEROUS MESSAGES OVER THE VOICE RADIO FROM 
GROUND OBSERVATION PARTIES ASHORE ATTEST THE VALU
ABLE AID GIVEN AT CRITICAL MOMENTS." OUR FIGHTING 
AIRMEN NEED MORE OF YOUR EFFICIENT COMMUNICATIONS 
EQUIPMENT FOR FUTURE SUCCESSES. THEY KNOW YOU WILL 
NOT FAIL THEM. 

JOHNS. McCAIN REAR ADMIRAL USN 
CHIEF OF THE BUREAU OF AERONAUTICS 

Thanks for the telegrams. We are building 'the best 
communication equipment that we know bow and we 
are mighty glad to know that it meets the test of battle. 

The MEN and WOMEN of NATIONAL ~MPANY · 

'Type numbers of National Receivers have been deleted. 
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VICTORY 
It~ 

Through~Power 
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The terrible effectiveness of 
modern mechanized warfare is 
possible only through the co
ordinated effort of all land and 
air combat forces-tanks, 
armorea cars, mobile guns, 

,aircraft and infantry. Time 
and again, it has been demon
strated that individual units 
cannot work alone-split
second team work is required. 

Radio-the modern magician 
-provides the communication 
that makes possible this pre
cision timing. P. R. Mallory 
& Co., Inc., the first manu
facturer of commercial vibra
tors, is proud that many 
Mallory products are used in 
the communications equip
ment of our armed forces. From 
the "Halls of .Montezuma to 
the Shores of Tripoli" vibra
tors, Vibrapacks, switches, 
jacks, plugs, and other Mallory 
products are in the fight 
for Victory! 

When the "Going is tough" 
you can depend on Mallory 
products. 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable Address-PELMALLO 

The Month in Canada 
NOVA SCOTIA-VEI 

From L. J. Fader, lFQ: 
IER, Wea Street, who is in the RCCS Reaen·e Army, 

has recently received a promotion to the rank of lance 
corporal. lGC, Iari McLeod, formerly of Lunenburg, is now 
located in Halifax with the Maritime Telephone and Tele
!!raph Company. He iB also a member of the RCCS Reserve 
Army. Ex-lEF, Len Foster, has received another promotion 
in the RCCS Reserve Army, and is now a lieutenant. Len 
was in the American Army in the last war. lFB, John Rone, 
former QSL manager for the VE! District, is back home for 
a short stay. John is a lieutenant in the Canadian Navy, 
special services branch, and has been stationed in New
foundland for the last couple of years. lCR, Rep; Rogera, of 
Sydney, was a visitor in Halifax recently. While we,- un
fortunately, didn't see him personally, we alway• will re
member bis fine hospitality. Reg was one of the best known 
of the VEl 'phone men on both 10 and 20 meters. His son is 
intheRCCS. 

We regret to report that Archie MacPhail, lJA, had the 
misfortune ree_ently to fall and break hls leg. Archie is an 
instructor in the Signal Corps of the Army, and is located at 
Sydney. It seems he returned to his duties after having a 
two-week furlough, and at noon hour of the day he returned, 
he fell down a flight of steps at the school. We all join in 
wishing him a speedy recovery. lDC, Burt Horne, formerly 
of Monetori, i• now located in Halifax, where he has joined 
the staff of the Dominion Sound, a branch of the Northern 
Electric Company. 

1 KH, Don Luonard, has been seen in Halifax recently. 
Don is a squadron leader in the ROAF. He was stationed in 
Ontario and also in the ·west for some lime. His home is in 
St. John and he has operated also from Newfoundland and 
Halifax. lMF, Mac Mills, has.been trasnferred to a station 
in Ontario. Mae is in the RCAF and was for a time an in
structor on the link trainer machines. lKJ, John Harris, ha• 
recently received a promotion in the RCAF and is now a 
flying officer. John is in charge of a branch of the Signals in 
the East~rn Air Command at Halifax. tHK, Barclay Dow
den, who spent some time overseas, with the ROAF, is n()w 
located somewhere in Texas, where he is taking a course. 
Bare is a flight lieutenant in the Air ]force, and ha• not be<1n 
home for about two years. lHG, Harry Grant, ia a·lieutenant 
in the Canadian Army, in charge of the Motor Transport in 
his unit. Harry was a DX man on the 20-meter c.w. band, 
and was quite well known. 

I recently had a visit from Des ·wail, who used to operate 
on 20-meter 'phone from his father'• station 3MP, at 
Smith l!,alla, Ont. Des joined up shortly after the outbreak 
of war and is a gunner in the Canadian Navy. He has been 
all around the world, and was a gunner on board the Liner 
Empress of Canada, when it carried troops to the Far East. 
It. was sunk shortly after Des was transferred to another 
ship. He has recently returned from spending a furlough at 
his home. 

Banner Edwards, 3PD, who hails from Ottawa, stopped 
hy for a visit. Banner recently returned from Gaspe, where 
he was in charge of the naval radio station, and is at present 
spending a well-earned furlough at home. On his return he 
expects to join a Canadian destroyer. Banner has covered 
quite " bit of the Western Hemisphere since joining up, and 
has visited Alaska, the Aleutian Islands, as well as having 
made a trip through the Panama Canal. 

We regret that we got slightly mixed up in regard to the 
whereabouts of our good friend George Craft, !JC. It bad 
been quite some time since we had heard from him. I am 
gla·d to see that he still reads /JST, and was able to correct 
the error. Thanks George. 

I spent a recent week-end on a concert party tour of 
Prince Edward Island and also visited the ROAF station at 
Scouduc, N. B. While in Charlottetown, I paid a visit to 
Keith Rogers, !HI, whom l had never met before personally. 
He mentioned having had a phone call recently from Gordon 
MacGregor, 3GT, who is with the ROAF as an instrument 
mechanic. Gordon was formerly in Ingersoll, Ont. 1 also 
humped into John Harris, who has recently been assigned 
to the RCAF station at Summerside, where he is the signal 
officer. Going across on the ferry from Nova Scotia to the 
Island, I was very much surprised to find that the captain of 
tf: boat waH no other than our sz;ood frfon<l Ed Terfry, lCF1 

(Continued on page '78i 
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Twenty-Four Hour Vigilance 

... the SUPER-PRO "SERIES • 200" 

TWENTY-FOUR HOURS every day HAMMARLUND 

radio receivers aid in defending the United Nations against air 

attack. Sound electrical and mechanical design, together with 

accurate workmanship, make the "SUPER-PRO" superior in 

performance under the most adverse operating conditions. 

THE HAMMARLUND MFG. CO., INC. 
460 West 34th Street, New York, N. Y. 
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MICROPHONES 
- 11,ider 6lass 

-W-e calf it the ••• room at 
the plant because that's where we 
make those very special 
microphones. But this we can say. 
New techniques in microphone 
manufacture involve such extreme 
care that workers operate in dust
proof glass enclosed areas which 
are air conditioned and humidity 
controlled. Precision made-they 
are designed to stand up and per
form under extremely difficult 
combat conditions. 

SHURE BROTHERS, 225 w. HURON ST., CHICAGO 
Designers and Manu.faclurersof lvficrophnnes an,l Acoustic Devices 
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(Continued from page 111) 
who used to be located in Parrsboro. Since the outbreak of 
war he has spent a year on the Grest Lakes, and has been 
on the present run for two years. Many of the boys will re
member him on the 20-meter 'phone hand. 

ALBEBTA-VE4 
From W. W. Butchart, 4LQ: 

SARCEE CAMP this summer proved quite a drawin11 
card for VE4 Rama. During the first two-week period of 
camp I was aLle to dig up the following: 4HQX, Bill !,;tun
den, of Calgary, is major paymaster for the Calgary Regi
ment, Tanks;4JP, Reid Elliott, of Alliance, isa second looey 
in the Cnlgary Tanks; 4GD, Jim Smalley, is a sergeant in 
RCCS tRes.), Calgary; 4CY, Sammy Litchinsky, of Cal
gary, is a second looey in the same unit as GD; 4AAD, 
Jack Freeman, of Edmonton, is district signal ofilcPr for 
M.D. 13, Calgary; 4XE, Dick Bannard, is WO!, RCCS, 
Edmonton. 

"With this report we are adopting Bill Stunden's suggestion 
that. wherever possible, in these reports we will mention 
both the call and name of the ham concerned. In this way 
it will be a bit easier for you chaps to associate calls and 
names to better advantage. We must admit that after al
most fo11r yesrs of war we begin to lose track of names and 
callft among the ham ranks I 

4HQ. Bill Stunden, of Calgary, is ve.ry much intereoted 
in 16-mm. mO\ieo, with sound synchronization, etc., and he 
tells us that he has some pretty nice equipment gathered to
gether now for his work. Bill, by the way, does his own proc
essing of black-and-white movie film and secures excellent 
results. Bill adds with a sigh, that he'd sure love to get on 
75-meter 'phone again with the trusty old 807 final! 

4CY, Sa.mmy Lltchinsky, finds plenty to keep him busy, 
what with hia duties as an officer in the Reserve Army, and 
his photogtaJ)hic hobby. (It took juat CY about 5 seconds 
flat to join GD and LQ when he caught sight of them rag
cbev.ing on the Brigade Parade Ground at Sarceel) 

4JP, Reid Elliott, of Alliance, looked a very tired boy the 
evening we saw him tramping in with his squadron after the 
famous" Battle of Sarcee." And wasn't the mud the most 
disgustin' stuff, Reid? 

4AAD. Jack Freeman, of Edmonton, had a skunk (of all 
things) for a bed-mate one night at Sarcee. Jack vacated his 
quarters in an awful hurry when the" little kitty" moved in! 

4XE, Dick Bannard, of Edmonton, operated a No. l 
''wireless" Het in a Universal Carrier in the big "Battle of 
Sarcee," and reports that the rig worked very well consider
ing the difficulties they were up against. The fact that th& 
Carriers are completely shielded for radio accounts for some 
measure of success in that line. Dick spent a goodly portion 
of an afternoon mired down in a. mud-hole until rescued by 
some trucks. 

As Signal Officer for the Edmonton Fusiliers, I was kept 
very busy during the whole time at camp, but consider the 
training period a complete success according to result• ob
tained from my outfit. 

4ZI, Elwood Irwin, of Barona, drops us a line to keep us 
advised of the doings down around that neck of the woods. 
He got a card from 4PZ, formerly of Barons, now in Mont
real with the RCAF. PZ observes, that Montreal is OK as 
long as you can "Parlez Yous," but according to the picture 
on the said card he "ain't doin' so bad either!" 

4AQP purohased WZ's Super Skyrider, and also joinoo the 
Reserve Army. He expected to be at Sarcce for two weeks in 
July. 

4.ARC has painted his house. 4Zl claims that WZ i• 
preparing for big events in the future. {More news on this 
later I) Zl hims~lf bas kept busy trying to figure out the new 
"sl.-y-hooks" he intends to raise after the ban i• lifted. 
4EO, Bill Savage, of Lethbridge, passed ZI on the street the 
other day, but Bill was riding one of the fire wagons to a fire, 
and as ZI remarks, "You just can't flag-down one of those 
things!" 

4WJ and 4AIQ, Ernie and :Elva McNair, of Calgary,,..._ 
turned to that city from Ottawa for a short visit and GD 
says they both look FB. 

4 WY, Mickey (Turpie) Dodds, of Edmonton, and her 
young daughter are both doing well. Her OM iB still sta
tioned down esst and hasn't been able to get west to see hio 
offspring. 

4ADW. Jack Gooderidge, of Edmcnton, took the fatal 
step about a month ago. The happy couple have been 
honeymooning in Edmonton since. We understand that 

(Continued on page BO) 



DESIGN FLEXIBILITY 

A special, built around the "MTC" basic design 

WITH our many basic designs we can 

create highly specialized variable 

condensers in a much shorter engineer

mg period. Whether you are working on 

a rush war job or a postwar product, 

Hammarlund will best serve your needs. 

THE HAMMARLUND MFG. CO., INC. 
460 West 34th Street, New York, N. Y. 
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SLIDE RULE 
OR 

SCREWDRIVER 
... which will YOU 
be using 2 years 
from now? 

Add Technical Training to Your Pre
sent Experience - THEN Get That 
BETTER Radio Job You Want! 

Thousands of new men have joined the ranks of 
the radio industry for the duration. But after 
the•war, even more thousands will return from 
the armed forces. War production will settle 
down to supplying civilian needs. Where will 
you fit into this picture? 

If you are wise, you will look ahead and prepare 
for the good-paying jobs in radio-electronics 
and industrial electronics. Every man in radio 
today has the opportunity to see the amazing 
developments that are taking place, as well as · 
the unlimited opportunities available to men 
with modern technical training. 

It is up to you to decide if you will be a'' screw
driver" mechanic or a real technician in a re
sponsible engineering position. 

CREI can· help you prepare by providing you 
with a proven program of home study trai,ning 
that will increase your technical ability and 
equip you to advance to the better-paying radio 
jobs that offer security and opportunity. The 
facts about CREI and what it can do for you 
are printed in a 32-page booklet. It is well 
worth your reading. Send for it today. 

WRITE FOR FACTS TODAY 
about CREI Homa Study Coursas 

lf ;:,au have had Pr°Jessional or amateur 

~!~~xfe?!:snPr!'! t~
0~v~u1~h:i,a:,ee 'ra~= 

something vou need lu qualify for a better 
radibjob. To help us lntc1UJJ.ent!/ an .. 

~'R'M,0i'f '~'S'l'J· n~~SJRtt-Jli 
OF EXPERIENCE, EDUCATION 
AND PRESENT POSITION. 

Capitol Radio Engineering Institute 
Home Study Courses in ·Practical Radio Engineering 

for Profeuional Self.Improvement 

Dept.Q-10,3224161h5t.N.W.,Washlngton 10,D.C. 
Contractora to the U.S. Sistnal Corps, U.S. Navy and U.S. Coast 
Guard. Producers of Well~trained Technical Radiomen for Industry. 

80 

(Continued from pao• 78') 
.J:.«•k is very enthused about married life. 4.AKK, Bob 
Lamb, of Edmonton, remarks caustically that II he's just the 
same nld Gooderidge!" Congrats to Jack and his brand 
newXYL. 

Remember 4LX, Alf Kettenbach, of Rockyford and Cal
gary? Well, Alf's making his QTH in Calgary at present and 
doing well. Sorry that time didn't permit a visit with you, 
Alf. 

48N, Pop Smalley, of Calgary, ran the "Gyp-Joint" for 
(,D while that worthy was taking his training at Sarece. 
Yeah, boys, GD was back on the air again, and did he ever 
enjoy himself, even if it waA only a. lousy No. 1 u wireless" 
set I 

The Edmonton Journal of J ulv 22nd carried a picture of 
8quadron Leader Jack Charles, of Lashburn, and the caption 
noted the fact that Jack and a Free French pilot in his 
squadron were credited with shooting down the 1000th 
German plane in the squadron, for which they split a 300-lb. 
prize. Jack is the son of 4AM, of Lashburn, who, by the 
way, was in the RFC during the first World War. 

Via 4ADW, Jack Gooderidge, we learn that 4AGZ, Don 
Stewart, of Edmonton, now !lying officer with RCAF, has 
been moved to the North African theatre of operations. 
Don is with a radio technicians group, and by now has prob
ably seen and heard much of the war in the Mediterranean. 
ADW says that Don mentioned in his last letter prior to 
mo,ing to Africa, that ho had met 4ADD, Art Craig, of 
Rdmonton, pilot oflirer with the RCAF, on leave in London. 
So now we know where Art is !orated. (Or do we?) 

Plight Sergeant Tom Logan, of Edmonton (call unknown), 
rerently reported home from overseai, and now is atationed 
at Calgary. He manages to get home to Edmonton on some 
week-end leaves. 

4EA, Roy L'sher, of Edmonton, has just left on his holi
days and as far as we were able to gather, he intends to 
spend them in the Kootenay Valley in B. C., but we're just 
skeptical enough to think that EA will wander a bit further 
afield than that! 

5EP. Don Vaughn-Smith, of Vancouver, is now a W02, 
having recently been promoted from staff sgt. He is located 
in Vancou,·er with the RCCS. 

On arrh;ng at Vulcan to spend a short holiday, I found 
that both of my old sicie-kicko of the "Haywire Net" (4IN, 
Bill Lawrie, of High River, and 4AEV, Norm Lockhart, of 
Vulcan) had been tpcre just previous to my arrival We did 
learn that IN carries the rank of sergeant now, and that he 
is still on the Pacific Coast "ith the RCAF. AEV stands a 
good chance of finishing his air-crew training after being 
"grounded" for 6 months, 

We had a visit the other evening from 4AC, Frank Mead
ows, of Brandon, Man., who now is making Calgary hi• 
QTH. He enlightened us as to the whereabouts and doings 
of several of the Brandon gang and we are glad to pa.so 
along these items: 

4AFY, Gert Elliott, teaches code classes at Brandon. The 
OM, with the ROAF, attached to the RAF in India, ha• 
been promoted to squadron leader. 4Al<'Y, "Kayo" Shopka, 
now with the RCA!<', ha• been overseas and ha• been re
turned to No. 3 Wireless School, Winnipeg, a• an instructor. 
Hy the ,_;a.y Kayo brought back an English XYL with hi.ml 
4AU, Led Sedore, is "ith the RC:AF at No. 1 Wireless 
School, Montreal. Les says that the RCAF have still got 
him on the "learning" end of radio, rather than instrueting. 
4D0, Sid Williams, is with the ROAF, attached to the RAF 
on malntenanee work in England, and enjoys it thoroughly. 
Previous to this assignment he had been on radar work, and 
found things in that line a bit slow to suit him! 4ME, Harold 
Cahoon, is now a traveling radio t-0chnician for TCA with 
territory from Manitoba to the Coast, so we understand. 
4AFB, Art McGill, of Ooldfields, is on an operating job with 
the TCA at Vancouver. 

As for 4AC, himself, we might add that Frank has been in 
the ham game since 1919. He was originally licensed 4AL, 
way hack in the early 20s (now do any of you OTs know 
whom we are talking about?.), and has had the call 4AC 
since living in Brandon. It looks ·as if Calgary will have 
another very active rig on the air after the War as AC, his 
X:YL and one of his four daughters will have their tickets. 
Thanks for all the dope, E'rank, and also for a very pleasant 
visit~ 

(Continued on pao• 81) 
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IKING LOUD SPEAKERS 
Now being used for military communica-
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(Uontinue,l, from page 80) 

And just as we were about to fold up for this month and . 
shoot our news along to the CGM, along comes a very J.<'B 
letter from 4AOZ, Slim Marsden, of Milo, with some nlce 
juicy news, but I'm afraid it will hav• to stand over 'til 
next month, as the column bas reached proportions far in 
~xcess of our expectations! See you next month, gang, In 
case any of you chaps have news to '!!hoot along to me the 
address is: 10740-107th St., Edmonton, Alberta. 73, VE4LQ . 

. BRITISH COLUMBIA-VEG 
J.<'rom Jack Sibson, 5BQ: 

11A VEN'T heard from nor seen very many of the boys 
this summer and, when I have, they didn't seem to have any 
news. I hope to see more of you this month. 

5OM and 5BQ had a two-week holiday near Shawingan 
Lake, Vancouver Island. Had lots offunswimming in a nice 
cold river, and changing the direction of the antenna on the 
h.c. receiver. Also went to visit Don, SEP, Gwen, 5NG, and 
daughter in Victoria. 

5ES, Roy Sharpe, is kept pretty busy in his victory 
garden. 5KU, Bill Deakin, has moved to Lethbridge and is 
still with TC.A. 5HU, Ted Sharpe, is working in the radio 
division of CPA. 

Prisoners of War 
Sgt. Thomas T. Weir, W7GDM, informs us 

that he was captured by the Germans in Africa 
early this year, and is being held in a prison camp 
in Germany. 

Missing in Action 
The Navy Department has officially reported 

these amateurs to be missing following action 
in the performance of duty: Norman Unsworth, 
RM2c, WlGBK; Charles G. Crowley, ex-W4UY; 
and Gilbert J. Howie, jr., W8TWH. 

Ex-W4UY was the radio.officer on a freighter 
in the merchant marine. W8TWG was a radio 
technician on the Triton at the time it was sunk. 

g,,ilcnt ltcps 
IT Is with deep regret that we record 

the passing of these amateurs: 

W2CLS, John T. Wilcox, Carlstadt, N. J. 
W3IQ, George W. Hobday, Hilton Village, 

Va. 
Ex-W4CQT, Cadet William G. Lee, jr., 

USN, Macon, Ga. 
Ex-W4DZT, Leo Albert, Schenectady, 

N.Y. 
W6RDG, Henry M. Luellwitz, Beverly 

Hills, Calif. 
K7BC, ex-W7BB, Sgt. Edward R. Ste

vens, Sitka., Alaska 
Ex-W8GBS, Norbert Petricca., Amster

dam, N. Y. 
W8SVE, Clarence R. Wheeler, Syracuse, 

N.Y. 
W9CL, James L. Gwynn, Des Moines, 

Iowa 



The Army had 

a transmitter but no 
• receiver 

Have you ever heard the story of 
the Army's first experiment with 
short-wave radio? 

It begins back in 1925 when 
Colonel Loughry, stationed at the Presidio in 
San Francisco, asked Ralph M. Heintz to sub
mit a quotation on a short-wave transmitter. 
The cost was estimated at $600, and in spite 
of the Colonel's eloquence, his senior officers 
were not persuaded that short-wave was prom
ising enough to merit that amount of money. 

But Colonel Loughry was not so easily de
feated. There was a $3 7.5 reserve in the Presidio 
mess fund. The Colonel decided that the mili
tary value of short-wave was worth risking the 
unauthorized transfer of this idle money. Then 
he and Ralph Heintz combed the Presidio junk 
pile, salvaging generators and other material 
from condemned trucks. 

Came the day when the transmitter was ready 
to go on the air, and only then was it realized· 
that the Army lacked a receiver capable of 
bringing in its new transmitter! So officers in 
Washington arranged to go to the home of a 

local amateur to receive the Army's first short
wave message. 

* * * * * 
The Signal Corps and Heintz and Kaufman, 
Ltd. have both come a long way since this in
cident in 1925. The pioneer work of Heintz 
and Kaufman with high frequency transmis
sion showed the need for specially designed 
tubes, and Gammatrons were developed to_ fill 
this need. 

Through continuous research and improve
ment, Gammatrons have maintained their 
position of leadership in their field ... their 
reputation for high efficiency at very high fre
quencies, for ease of neutralization, for long 
life, and for mechanical.and electrical stability. 

HEINTZ AND KAUFMAN, LTD. 
SOUTH SAN FRANCISCO, CALIFORNIA, U. S. A. 

9ammat,uJ,e 7etde4, 

HK-24-The long, capped tantalum 
plate confines the entire eledron stream 
for useful output, ond the grid ls dosely 
spaced to the filament for short el1dron 
time-flight. The result is high efficiehcy at 
very ~igh frequencles.(Plate dissipation 25 
watts. maximum power output 90 watts.) 
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TUBES • CAPACITORS • 
RELAYS • COILS • RESISTORS 
• TRANSFORMERS • TEST 
EQUIPMENT• 1001 OTHERS 
'liffllllll).'i!JU·ate 'D · I 
We've been around for 17 years ... so 
we know where to look, what to look 
for, and what to buy! We know materi
als, qualities, workmanship, prices! We 
can take that big burden off your shoul
ders and replace it with the components 
and equipment that you need to help 
speed your production. 

Write, Wire or Phone HARVEY 
If we haven't what you want in 
stock, we'll find it for you as fast 
as wartime conditions permit. 

Telephone BRYANT 9-1946 

/OJ WEST lf..3 ST. NEW YORK,N.Y. 
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Splatfer 
(Continued from pau• 8) 

associated "wireless" with the menace, of gun
powder and compelled him to keep the garden 
hose handy on the operating table. Following a 
sojourn at McGill University Weitzer eame to 
the States, where interest in aviation brought 
him to Fairnhild Aviation. He resuscitated a dis
carded Curtiss JN, but after a short season of 
illegal flying the unlicensed ,Jenny cracked up in 
the haste of taking off to evade a Bureau of Aero
nautics inspector; Once out of the hospital he was 
employed as designing engineer by a series of radio 
manufacturers, including Western Electric. Back 
in amateur radio as W2FSP in 1932, throughout 
the years he has always since been active in his 
home workshop - out of which activity devel
oped the article on p. 9. Now in the CAP, he is 
pushing construction of 2%-meter WERS gear. 
At present he is employed as research engineer in 
the laboratory of a well-known company engaged 
in the manufacture of electronic and aircraft 
equipment. 

To which we add a cordial repeat welco_me (see 
"Splatter," p. 16, ,January, 1943) to Paul ,J. 
Palmer, WSUGR (p. 35). 

FEEDBACK 

EVERYONE knows that it's hard to get in
formation about Russian doings these days, but 
you'd think they'd have told us that they'd abol
ished the Tverdyi Znak before we got our article 
on the Russian telegraphic alphabet (p. 19, 
March, 1943) into print. Even though it may 
sound like one, the Tverdyi Znak isn't a military 
1tecret. It never was secret; it was only mute. Now 
it isn't even that. Here's the dope: The article a,; 
published contained the incorrect statement that 
the Russian letter B is mute and indicates 
only that the consonant preceding such a letter is 
hard. However, it seems the letter originally given 
this usage (the Tverdyi Znak) has been abolished. 
The Russian B should be pronounced BEIL 

f::Orresponden(•e 
(Continued from pau• 84) 

''radio," but is concerned only with a later im
provement. The court said: "Marconi's reputa
tion as the man who first achieved successful 
radio transmission rests on his original patent, 
which became reissue No. 11,913, and which is 
not here in question. That reputation, however 
well-deserved, does not entitle him to a patent 
for every later improvement which he claims in 
the radio field." 

In referring to Marconi's earlier work, the 
court said: "Between 1896 and 1000 he dem
onstrated on numerous occasions the practical 
success of his apparatus, attaining successful 
transmission at distances of 70 and 80 miles." 
Thus, Justice Rutledge was referring to the 
invention of the later patent when he stated: 
"Before his invention, ether-borne communica-



Division of Gl.OBE-UNION INC., Milwaukee 
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The ~Ctdio Shae.k's sol~ purpose 
for the duration is to maintain an . ~lvioys:111.ci~#sing .. flow of 
radio anc:1 el.ec:trohic equipment 
to tlie Qrn,ed fore.es and defense 

· industrie~. This job, well. done, 
is playing a vital part in win
ning this War of ccnnmunh:ations, 
whlc.li·wlllJn tlie e11d bring about 
the anconditional surrender of 
the .fnemies of freedom. 
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BUYWAR BONUS and STAMPS 

'lhe \R\ lA\ \Ol \\ lO) 
§\\-\\(A\ {C\K, 

1( 167 WASHIOGTDO ST.. * 
soston. mAss .. u.s.A. 

(Continued from page 84) 

tion traveled some eighty miles. He lengthened 
the arc to six thousands." 

The Supreme Court has never passed upon the 
validity of Marconi's original patent, No. 586,193 
(reissue No. 11,913), and, since the patent ex
pired many years ago, it is not likely that the 
Supreme Court will have an opportunity to 
consider it. 

No published court decision has been found in 
which a court has made a holding that Marconi 
was not the first and original inventor of the 
system disclosed in his original patent No. 
586,193. The reissu.e of this patent (reissue No. 
11,913) has been adjudicated in three reported 
cases, as follows: 

1) In the case of Marconi Co. v. DeForest Co., 
reported in 138 Federal Reporter 657, the validity 
of the patent was ehallenged on the ground that 
Marconi was not the first inventor; Judge Town
send, in a carefully considered opinion, reviewed 
all of the prior publications relied upon to in
validate the patent and found the patent to be 
valid and infringed. Of Marconi's work, Judge 
Townsend said: "The exact contribution of 
Marconi to the art of spark telegraphy may be 
stated as follows: Maxwell and Crookes promul
gated the theory of electrical oscillations by means 
of a disruptive discharge. Hertz produced these 
oscillations, and described their characteristics. 
Lodge and Popoff devised apparatus limited to 
lecture or local experiments, or to ~uch impracti
cable purposes as the observation of thunder
storms. Marconi discovered the possibility of 
, making t,hese disclosures available by transform
ing these oscillations into definite signals, and, 
availing himself of the means then at hand, com
bined the abandoned and laboratory apparatu.':l 
and, by successive experiments, reorganized and 
adapted and developed t,hcm into a complete 
system, capable of commercially utilizing his 
discovery." 

2) In the case of Marconi Co. v. National. 
Electric Signalling Co., 213 Federal Reporter 
815, the defense also inRisted that Marconi was 
not the first inventor, but Judge Veeder, after re
viewing the results of "a period of specuhition 
and experiment" prior to JV[arconi's work, stated: 
"But no one had described and demonstrated a 
system of wireless telegraphic app:iratus adapted 
for t.he transmission and reception· of definite 
intelligible signal~ by such means. This was the 
state of scientific knowledge and practice when 
in 1896 Marconi applied for his patent." ,fudge 
Veeder also found that, Marconi waH "the first to 
discover and use any practical mearn1 for effective 
telegraphic transmission and intelligible reception 
ot signals produced by artificially formed Hertz 
oscillations." 

Instead of using the Marconi w.1hcrer, the 
apparatus manufactured by the defendant em
ployed either an electrolytic detector or a rrystal 
detector. Judge Veeder held that the electrolytic 
and crystal types of detectors were not "imper
fect electrical contact" devices (as the coherer was 
defined in the patent claims) and did not function 
in the same manner as Marconi's coherer. The 



... unless the component parts specified in electronic 

engineering are equal to the task the design requires of 

them. The man-hours spent in new developments deserve 

the best components. The performance of the most intri

cately conceived circuit is no more dependable than the 

tubes contained in it. 

The complete dependability of Raytheon Tubes is 

a long-established fact in both civilian and military expe

rience. Whether the need be for standard tubes, or for 

tubes of special design, Raytheon meets the most exacting 

requirements. 

Since Pearl Harbor the Raytheon laboratories have 

hung up a remarkable record of achievement in new -

and in some cases, unprecedented - tube designs, and 

the Raytheon Manufacturing Company is producing them 

in heretofore undreamed-of quantities! 

Four "E" Awards for Excellence 
Ea<'h Dfoision of Raytheon 

has lu•t>n Awarded the Army & Nary "E" 

RAYTHEON MANUFACTURING COMPANY 
Waltham and Newton, Massachusetts 
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LOOKING 
for something'l 

Why Not 

LOOK TO SUN RADIO 
for your 

RADIO PARTS, TUBES & 
ELECTRONIC EQUIPMENT 

* WE Of.FER 

QUICK DELIVERY 

FROM STOCK! 

PURCHASING AGENTS! 
ENGINEERS! EXPEDITORS! 

Send for this 

FREE 
CATALOG! 
~~~~~:Ctio~eri~ 
ing thoWJands of stand-

- ard radio-electronic 
items ia youra simply for 

%ipf'gfi· ::~~ our 
pany atationery 
giving your title. 

This book can 
help your 
war effort! * 

Telephone BArclay 7-1840 

for INSTANT SERVICE! 
New York', Oldest Radio-Electronic Supply House 

SUN RADIO CO. 
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patent was found to be valid but not infringed. 
3) Marconi's reissue patent was also involved 

in the early stages of the litigation in the case 
which was recently decided by the Supreme Court. 
The U. S. Court of Claims considered this patent 
in its decision in the case of Marconi Co. v. 
United States, reported in 81 Court of Claims 
Reports 671. Here also the apparatus being used 
by the Government employed crystal detectors, 
and the Court of Claims followed Judge Veeder's 
opinion in the case referred to above and found no 
infringement. The court declined to pass upon 
the question of whether or not Marconi was the 
first inventor of the system shown in his basic 
patent, but the court did say ".. . . the combina
tion of the Marconi patent appears to he the 
first one that went into practical and general 
commercial use for the purpose of communication 
through electric signals transmitted without 
wires." 

The world has recognized Marconi to be en
titled, more than anyone else, to full credit and 
honor for developing the art of radio communica
tions from an experimental and laboratory state 
to a practical, useful invention. The recent deci
sion of the Supreme Court on an improvement 
patent did not undertake to detract from this 
honor and credit. 

-··• Ralph B. 8trwnrt 

THE ENGINEERING MIND 
2424 N. Linder Ave., Chicago, Ill. 

Editor, QST: 
Some time ago, during my travels with the 

Navy, I stopped at the radio repair shop of a 
naval installation and noticed the following little 
message posted on the wall, just above all the test 
instruments. I believe it will bring some bright 
smiles to the faces of most amateur radio oper
ators who are practical radio men. The title was, 
"The radio engineer." It read: "A radio engineer 
is a person who passes as an exacting expert on 
the basis of being able to t,urn out with prolific 
fortitude infinite strings of incomprehensible for
mulae calculated with micromatic precision from 
vague assumptions which are based on debatable 
figures taken from inconclusive experiments car
ried out with instruments of problematical accura
cy by persons of doubtful reliability and question
able mentality for the avowed purpose of annoying 
and confounding a hopelessly chimerical group of 
esoteric fanatics referred to all together too fre
quently as practical radiomen." 

·- P. J. Duke, RT le, USNR, exW90l' 

SOMEWHERE IN THE MWDLE EA.ST 

Editor, QST: 
It sure was swell to get an issue of QST after 

all these months, and I want you to know I've 
read it from cover to cover. It's great to see such 
a big issue, too - and in these times of partial 
activity! I certainly agree with W5HHV, for our 
manufacturing friends have stuck by us. A Jot of 
the ads were even more informative and interest-



A very large proportion of all the 
equipment used today in America's 
approximately 900 broadcast stations 
was supplied by RCA. 

RCA Is line of apparatus inclqdes 
more of the equipment necessary for 
the e.ffJ9;i.~.rt op~ration of modern 
broadcasting st~tio:ns than that of 
any other manufacturer. 



Here's news for men in 
radio and ---
electronics I TERMAN's 

One of the most complete 
works of its kind ever pub
lished, this outstanding ref
ercn ce work presents a 
wealth of essential theory 
and up-to-date standards, 
practice, and data, espe
dally selected and organ
ized to meet the needs of 
the engineer dealing- with 
practical radic and electronic 
problems. 

- Just Published 

RADIO ENGINEERS' 
HANDBOOK 
By Frederick E. Terman 

Professor of Electrical Engineering and Executive 
Head, Electrical Engineering Department, 

Stanford University 
1,019 pages, 6 x 9, profusely Illustrated, $6,00 

T ERMAN'S HANDBOOK concentrates on those 
topics which the radio man thinks of as constituting 

radio engineering - presented in concise descriptions, 
fundamentals, formulas, procedures useful in actual 
design, tables, diagrams, etc. Consult it for data needed 
in routine problem~ of design and practice, or in investi
gation of special problems or branches of work. Check 
your methods against best accepted practice. Save 
time, tr;ouble, and error-- get quick, dependable an
swers to your questions, when you need them, from 
Terman's Radio Engineers' Handbook. 

13 big sections, covering 
I. Tables, Mathematical 

Relations, and Units 
2. Circuit Elements 
3. Circuit Theory 
4. Vacuum Tubes and 

Electtonics 
5. Vacuum-tube Amplifiers 
6. Oscillators 
7. Modulation and 

Demodulation 

8. Powe,r-supply Systems 
9. Radio Transmitters and 

Receivers 
1 o. Propagation of Radio 

Waves 
1 1. Antennas 
12. Radio Aids to 

Navigation 
13. Measurements 

Se• this newboofefor 10 days/ree. Just mail the coup_on; 
pay for or return the book after examination. This 
authoritative and convenient snmmary of radio en
gineering knowledge can be of constant and valuable 
aid to you. Send the coupon today. 

r--------------------~ I McGRAW-HILL ON-APPROVAL COUPON I 
I McGraw-Hill Book Co., 330 W. 42nd St., New York, 18 I 
I ex~:a1ll~J6~1~~·;o~!t~iln1ria:J~;«;rf ~1l~~~~0

~~
0$l8cf~fi!'~ I I few centa postage or return book po~tpaid. (We pay postage on I 

I cash orders.) I 
I Name .............. ;,······• ......................... I 
( ilddress • ........ , ........... • •.. I 
I Cily and Slale, , , . , . . . . . . . . , ...... , .. . • .. . I 
( !'out/on ............... , ....... · ............. ,., I 
I Company •••••••..•.••.••••.•.•••.•..•.••.•• • QST. 10•43 I ~--------------------~ 
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ing than usual. Many of them made me not a 
little homesick for the old rig again, and started 

\me thinking about a few things to do to modern-
ize the old haywire when we return. 

Speaking of the rig, I just became aware of 
FCC Rules 99 and 101 for the first time, and 
straightway dispatched a letter of inquiry to the 
Wl field office. I sure hope I still have a rig, and 
that my folks may register it even at this late 
date. Anyway, I'm thankful I'm an ARRL mem
ber, for had I not got my QST I would no doubt 
have had my folks ''outside the law" for the du
ration! My friend, WlMIR, is the only licensed 
ham of my home town, and at present he's an op 
somewhere with PAA. . . . 

.I've combed the "Amateur Activitiei:1" and 
"In the Services" sectiollil carefully, and see 
quite a few calls and names that are familiar. I 
hope to see more about the Maine boys in the 
next issue, and the VEls, too. It sure will be a 
happy day when we can get on and chew the rag 
with the Canadian gang again. I read with in
terest the reports of the hamfest parties here and 
there, and look forward to getting toget,her with 
the gang at the Hotel Bradford and having" good 
old George" (WlKH) for master of ceremonies • 
again! Boy, will that be a happy day, too! 

Sll,y, I guess you can call this one of the con
tributions to W6SN's suggestion of a "Ham 
Lovelorn" column. But I do miss my hamming, 
even though we are still in radio. It's not com
parable with the old days, so we can just ... 
keep on doing our bit for the service, and truth
fully say, "I'm thankful I am a ham." 

Good luck to all, keep the QSTs coming, and 
we'll see you after the duration. 

- Sgt. Tech. Samuel H. Bevemge, lV1 MGP 

KEEPING IT ALH"E 

4118 Cherokee Drive, Matli8on 5, Wis. 
Editor, QST: , . 

. . • l like the way that QST is being kept up 
in spite of the practical cessation of amateur radio 
activities. If it continues to be as good a maga
zine as it is now, I expect to continue subscribing 
no matter how long the war lasts. The ARRL is 
the only organization of any importance, that will 
be able to back up amateur radio after the present 
fracas is over, and we want to keep our organiza
tion and our hobby alive. 

--- Leslie D. Downs, TVBYSZ 

mots and Kinks 
(Continued /,om page 61) 

duce errors which might be caused by ''walking" 
of the drill. Gradually increase the size of the drill 
until the ear of the coverplate falls off. The hole 
should now be finished with a small rat-tail file. 
If drilling or reaming is continued, the unbalance 
of metal on the two sides of the drill will move 
t.he drill considerably to one side of center. The 
final appearance and performance will depend 



Woztlaiagton Poz Pzesidentl 
Favorite Son Worthington's name has just been introduced. Around and 
around the convention floor go the delesates, a'whooping and a'hollering, 
heJl-bent for putting Worthington across. 

TO BRING the dramatics and color of America's biggest show-a presidential conven
tion-to the folks back home will be another peacetime assignment for Electro-Voice 

Microphones. Announcers' broadcasts will be" heard clearly and distincily above an 
adjustable volume of background noise that may be retained. if desired. 

Fitting easily into the hand or attached snugly to the face, weighing barely more 
than a whisper. these new Electro-Voice Microphones are incomparable from the stand
point of stability, articulation and reduction of background noise. We'd like to tell you 
more about this radically different microphone design •.• show it to you. Manufacturers 
pf war equipment may receive full particulars. 

Make your present eqwpment last. Submit your Electro-Voice Microphone to 
your local distributor for TEST and REPAm at the factory. 

BACK THE ATTACK-SUPPORT THE THIRD WAR LOAN DRIVE 

~-//oice MIC~OPHONES 
ELECTRO-VOICE MANUFACTURING CO., INC. • 1239 SOUTH BEND AVENUE • SOUTH BEND, INDIANA 
Export Division: 13 Eost ~0th Street, New York 16, N, Y, - U. S;A. Cables: ARLA.B 
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* A USO CLUB is a terminal for men in 
uniform who want fun. Your Community 
or USO Fund is a terminal for money from 

• those who make such fun possible. And 
TERMINAL is a terminal that takes the 
headache out of obtaining radio and elec
tronics supplies ---.. ,t distributor that is fun 
to deal with! TERMINAL Radio Corp., 
85 Cortiandt St., New York 7, N. Y; 
WOrth 2-4415. 

CAN YOU FILL ONE OF THESE 

MOST IMPORTANT WAR JOBS? 
If you have a college education (not necessarily a 
graduate) and know theory and practice, you are 
urgently needed by a non-profit, non-commercial 
organization assigned to vital war research. 

• Electronlc Engineers • Acoustical Specialists 
• Radio Engineers • Communication 
• Electrical Engineers Engineers 
• Physicists • Geophysicists 
• Electrical Designers • Seismograph 
• Electronlc Designers Technlclons 

• Mechanlcal Engineers 

If you art: in ont: of tht: abovt: categories and your highest skill 
is not being utilized to ht:lp save lives and materials, to help 
shorten the war, please write/ ACT NOW/ 

Salaries range from $3,000 to $8,000, depending 
upon experience, ability, education and past earn
ings. In addition, we will pay all expenses of 
transportation, moving, etc., for you and your 
family. You must be free to travel. Living quarters 
will be made available. If granted an interview, 
we will compensate you for all expenses incurred 
in coming to New London. Don't wait! Write, 
stating background and experience to . . . 

PERSONNEL DEPT. 
P. 0. Box 271, New London, Conn. 
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upon how accurately this hole is measured an<l 
drilled. 

The next thing is to remove the shell from the 
other control. Then remove t.b.e C washer which 
holds the shaft in place. The shaft and wiper 
assembly may now be removed (being careful 
not to lose the roller contact), followed by the 
resistance strip. 'rhis leaves the front plate and 
bushing. '.rhe bushing should be cut down to 
about 1/8-inch long, leaving only two or three 
threads on it. This plate and the rear shell of the 
front control may now be assembled with a 3/8-
inch nut. A washer or two probably will be re
quired between the two, to take up the space 
where the bushing is not threaded. Now replace 
the rP..sistance strip in the rear control and insert 
the wiper shaft through the bushing. 

The shaft and wiper of the front control should 
now be removed and the wiper assembly pried off 
the shaft, being careful not to crack the phenol 
fiber insulation. The hole in this piece should be 
reamed out to 1/4-inch. Go easy when nearing the 
final diameter. Rerun from both sides and try it 
on the knob end of the shaft at intervals, stopping 
when it can be just wedged on without forcing. 

The next move requires some dexterity. Insert 
the roller contact in the rear wiper assembly. 
Hold the control in the left hand, pushing against 
t.he wiper (back) end of the shaft with the index 
finger to provide about the saine spring tension 
as a new control would have. Slide the resistance 
strip and front plate of the front control into 
position onto the shaft. Then, holding the tension 
to its final value, scribe the location of the end of 
the bushing on the shaft. Remove the shaft 
(watching the roller contact), clamp the shaft in 
a. vise; and saw a slot around the shaft about 
3/16-inch or so deep at the scribed mark to 
accommodate the C washer. 

Now comes the final assembly. Re-insert the 
shaft and slide on the front wiper. Align the two 
wipers to the same relative position on the shaft, 
then turn both wipers to about middle position. 
With the roller contacts placed in both wipers 
(holding the control shaft up will help to keep 
them in place), slide on the resistance strip and 
front plate of the front control. The position of 
the front wiper should now be adjusted to exert 
about the ~ame pressure ,m its resistance strip 
as the rear one, with the control held together. 
A drop of cellulose cement on the front wiper will 
hold it in place on the shaft. If the wiper is tight 
enough, this should not be necessary; if it is done, 
however, the wiper and shaft should be cleaned 
with carbon tetrachloride. After the alignment of 
the two wipers is checked, the C washer should 
be snapped on the shaft and clinched. Now the 
ears on the front control may be bent over and 
the rear shell attached in the same manner. 

A switch may be attached to the gang with no 
modifications. 

· If reasonable care is E>-Xercised in its construc
tion, a workable unit with good tracking of resist
ance can be obtained which is suitable for hetrofils I and Wein bridge, ll/C oscillator circuits, and L, 
T & H pads. - Cpl. Damd A .. Kemper, W2NTX. 



Like the course of the stars across the heavens, 
Cardwell progress has been sure and steady. 

Occasionally, we try a different path or make 
a mistake, but when that happens, we generally 

discover something new to add to the deslrablllty 
of Cardwell Condensers. 

Unvarying, however, is 
Cardwell Quality. The years have brought changes In 

the line, and our condensers have found countless new 
applications In military and civilian fife. Cardwell Quality 

remains, as always, the Standard of Comparison. 

CARDWELL © CONDENSE·RS 
THE ALLEN D. CARDWELL MANUFACTURING CORPORATION 
81 PROSPECT STREET BROOKLYN l, N. Y. 
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"HARRISON HAS IT!" 
Practically everything in hard-to-get Electronic 

equipment and parts for Laboratories, War Plants, 
Government Agencies, and other high priority re• 
quirements. 

Give us your orders - large and small. We can 
"deliver the goods" - sooner! 

» Phone WOrth 2-6276 « 

And here are a few item• for our old friends now in WERS 
and other dvlllan actlvitlea: 

110 AC/6 DC VIBRATOR PACKS 
Electronic Lab• model S-1093. Delivers 300 volts DC at 
100 ma, filtered. With cable and PluP ••••.••••.. . $29.50 

CODI PRACTICE SET 
Nickel plated buzzer .. key mounted on wood baec. Ad
justable bla:h pitch. Work• on one or two flash cells. Not so 
hot, but OK: for code practice •••••.•.•••..••.•.... $1.95 

PM DYNAMIC SPEAKERS 
5-lnch, with transformer for 8000 ohm plate ••••..•. $1.95 
Maanavox 10-incb. 16 oz. mq;netl 6 ohm VC •.••... $5.25 

6L6G TUBIS 
Tested and guaranteed! $1.3'1' ea., 3 for $3.75 (Postpaid). 

CQ - Local Hamsl 
Come In ""d loo!, over the l,i,nch al parts, sets, etc., 1 

ru•'11• Piled on 011r co11nters for close-011/ sakl I 

H ARRISON 
- RADIO CORPORATION 

10 WEST BROADWAY· NEW YORK 7 
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Premax Antennas 
Go to Armed Forces 

Your Premax Tubular Antenna is serving in 
the armed forces on land and on sea ••• not 
in one or two designs, but in many specially 
engineered types that'll be available to you 
when Victory comes. In the meontime, take 
good care of your present Premax Antenno. 

F'remax Products 
Division Chisholm-Ryder Co., Inc. 
4419 Highland Ave., Niagara Falls, N. Y. 

• 

Traffic Cop of the Air 
( Continue,l from page 67) 

The job of maintaining order in a situation which 
held all the elements of chaos was one calling 
for the highest order of skill and diplomacy. 
Fortunately, the men then charged with the re
sponsibility of administering radio - Terrell, and 
his chief, Secretary of Commerce 1Ierbert Hoover 
-- had those qualities. 

A co6perative arrangement involving sharing 
of t~e and facilities was worked out with the 
broadcasters. Incredibly enough, it worked. First 
the only wavelength (Bill Terrell insists on refer
ring to wavelengths in talking of those days, be
cause that was what they called them then) as
signed for broadcasting was 360 meters. Soon 485 
meters was added for the use of stations broad
casting agricultural reports, one of the early 
essential b.c. services. 

Then, along about 1922, Secretary Hoover 
decided that the future of broadcasting might be 
jeopardized if people were to grow tired of the 
interminable "canned" music from poor quality 
reproducers which characterized the early b.c. 
programs~ He asked Terrell to set up a special 
class of stations, giving them extra privileges 
as an inducement to perfect their programs. 
Terrell worked out a plan which called for the 
assignment of 400 meters to what were called 
"Class B" stations - the requirements being a 
minimum of 500 watts of power, no "mechanical 
music," studios free of reverberation, etc. Such 
stations were given the equivalent of clear chan
nels. The plan was put into effect--successfully. 

At first, broadcasting as a service was conducted 
by mailufacturers of receivers to promote sales. 
Then a few department stores put in stations to 
advertise their wares - and from then on the new 
field mushroomed. Broadcasting had been born 
and weaned, and was on the way to becoming an 
infant industry. 

Mr. Terrell still looks back on tlwse days as 
the most difficult of his career, and he discussed 
in detail the hectic early days of broadcasting. We 
talked about the other services, too. But always 
the conversation reverted to amateur radio. 

One of his favorite themes is the way he cuuld 
rely on the amateurs always to police themselves. 

Even though amateur stations generally out
numbered those of all other services combined by 
about three to one, the number of amateur sta
tions inspected always was the lowest for any 
service in a given year. In a typical year, for in
Rtance, there would be something like 10,000 or 
15,000 inspections of ship stations, perhaps 1500 
or 2000 for broadcasting stations, 500 or 1000 for 
commercial land stations, etc. Yet in the same 
year only a couple of hlllldred amateur stations 
would have been inspected. 

It had to be that way, of course. Had the hams 
required as much supervision as the rest of the 
radio world, the job of the inspection service 
would have been an intolerable one. The outcome 
might have been at least the severe restriction if 
not the abolition of amateur radio. 

( Continued on page 96) 



P-AINTE'O FOR: EJ..ECT~ON!C lABDRATORtr!!;, INC,, tti' !H'NTON CLARK 

ill . ., 

Tlie 'Game Goose·- gets liome. •• 
• again 

• The old girl's done it again. She's laid her 
eggs where they'll count most-and in spite of 
hell and high flack, she'll soon be smoothing 
her ruffled feathers at home. -The capacity 
of America's fighting men and machines to 
absorb punishment, as well as dish it out-to 
come back again, and again, and again-is no 
accident. 

Electronic Laboratories is proud of the E • L 
equipment that is helping the 'Game Goose,' 
and every American fighting plane, get home 
again. 

1,.,,a.-.1,Aro111 Es, • Ne. 
··',·'INDIAN />.POLIS·----

On every front where the United Nations 
are in combat, E • L Vibrator Power Supplies 
are proving themselves as rugged and reliable 
as the company they keep. At high altitudes, 
in steaming jungles or blazing deserts, they 
perform their appointed task with the greater 
efficiency and freedom from wear, character
istic of E • L Vibrator Power Supplies. 

Wherever electric current must be changed in 
voltage, frequency or type, E • L 
Vibrator Power Supplies and Con
verters offer many definite advan
tages,for peace,as well as for war. 

For Operation of Emergency Two-Way Radio Equip
ment from 115 Volts AC Line or DC from a 6-Volt 
Storage Battery----E·L Model 619 Vibrator Power Supply. 
Input Voltage, 6 Volts DC 01· 115 Volts AC; Output Voltage, 
300 Volts DC at 100 MA. and 6.3 V AC at4.7S Amps.: Out
put Power, 60 Watts; Dimen
Rinm.\, 5-h"x2½¾"x5t¼"; Weight, 
IO lbs. Other E· L Vibrator 
l'ower Supplies am available with 
differP-nt combinations of input 
voltage and output wattage. 
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Connectors, Co-axial Cable Connectors and Multi
contact Plugs and Sockets for electronic equipment. All 
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ards to bring victory closer. Far those industries with 
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a limited number of Microphones and Phonograph 

Pickups for which Asiatic is so widely known. 

THE AST A TIC CORPORATION 
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Back in the very early post-World-War-I days 
that possibility was a serious source of concern, 
both to government officials and t,he amateur 
leaders !,hemselves. In fact, in 1919 the ARRL 
.Board of Directors drew up a proposal to appoint 
deputy inspectors in the status of" dollar a year" 
men to share the enforcement load. Later a 
similar plan was ret-.c>1umended by the First Na
tional Radio Conference. But nothing ever <'ame 
nf these proposals, the reason bring that ama
teur radio's enlled.ive Rense of re,:ponsibility 
always proved great enough to keep the situation 
well 11nde1· control even without the use of dirr!'t 
enforcement methods. 

Amateur matterR r-ame to the fore in t,he Bu
reau of Navigation'R picture again in 1924, with 
the opening up of the short waves. Until then, 
hams nominally had been restricted to the region 
around 200 meters. But when a few amateun: 
working under special experimental licenses had 
shown that the shorter wavei;.would work, ARRL 
demanded amateur short-wave bands. . 

It was then that the far-sighted policies of 
W. D. Terrell with regard to amateur radio dis
played themselves to t,he fullest. His attitude, 
rather than being one of rest.rietion, was to .fii:id· 
out from ARRL what, the amateurs wanted and 
then to give it to them. He believed that we would 
ask only for what we needed, and that we would 
use wisely what we had. 

"For one thing,'' he' explained, <II had absolute 
confidence in Hiram Pe-ri'y M'a:x'lm.- I knew he 
couldn't be assoriatNl with 11,nything · but a 
responsible group,'' 

In the end, as everyone now knows, we got our 
Rhort-wave bands. · 

Meanwhile, the radio art a8 a whole was grow
ing on a logarithmic curve. In 1914 the Bureau 
had issued only 339 commercial operator licenses 
and 1172 amateur licenses. In 1921, 2722 com
mercial tirkels were issued and 6207 to hams. 
By 1930, the number of commercial8 had risen to 
/3255, with 11,541 new and renewal ham licenses. 
Comparatively, the Division's field force, which 
numberrd only 20 in 1914 and from 2/3 to 45 im
mediately after World \Var I, was np to 131. 

Even that tells only a small part of the story. 
for the Radio Act of 1927 had transferred to thr 

CANDLER SYSTEM CO. 
P.O. Box 928, Dept. 4-L, Denver, Colo., U.S.A. 

and at 121 Kln_gswQJ'i London, W.C. :. En6. 



A NEW TECHNIQUE 
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SPEEDING VICTORY 
LITERALLY a one man army, the para
trooper strikes fast and hard-almost 
anywhere. He represents a new and 
deadly technique of modern warfare, 
one that America is utilizing to the 
fullest. 

Industry, too, has learned new tech
niques. New short cuts, new refine
ments in design, new ways to build 
faster and better the tools and weap
ons our fighting men need. 

Simpson electrical instruments and 
testing equipment, for example, offer 
a basically superior type of movement 
which required a slow and costly 
method of construction only a few 
years ago. Today, in the Simpson 
plant, this greater accuracy and stam
ina is a matter of mass production. 

Tomorrow the many things indus
try has learned under the impetus of 
war will build a brighter, happier 
world. The harder we work on the 
job at hand, the sooner· that tornpr
row will come. 

SIM£SON ELECT RIC CO. 
5200-5218 Kinzie St., Chicago 44, Ill. 
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THE NEW WORLD of the FLYING WORD 
The swift progress of aeronautical-radio is 
outstripping all expectations. Even we who 
have spent our lifetime in aviation communi
cations are astonished by the gigantic strides 
into the new world of tomorrow. 

Here is the young man's future. Electronics 
is revolutionizing the industrial world -
and electronics is the basis of every course 
in radio transmission and reception taught 
at the Melville Aeronautical Radio School, 
under personal direction of our pioneer
founder, Frank Melville. If you plan to aim 
your career at aeronautical or marine radio, 
you'll want to know the facts regarding the 
value which Army, Navy and Airline officials 
attach to this organization of experts and 
authorities in the training of men and women 
for tomorrow's big jobs. 

MELVILLE 
AEKONAUTICAL RADIO SCHOOL, INC. 
45 West 45th Street New York City 
Training Men i;. Women /or Radio In the Service of 
AIRLINES· ARMY· NAVY· MARINES· MERCHANT 

MARINE-COAST GUARD-INDUSTRY 
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KATOLJGHT Manlo.ato, Minn., U.S-A. 

RADIO TECHNOLOGY 
RCA Institute offers an intenaive two-year course of 
high otandard embraclna all phases of Radio and Tele
violon- Practical training with modern equipment. Also 

r!1~~=~a;i~=: c~:i~i~c;;~• ~:310AC:.Y:t1~~ 
Communlcationa. 

For Free Catalog write Dept. ST-43 

RCA INSTITUTES, INC. 
A Radio Corporation of A nurica Serl/ice 

75 Varick Street New York 13, N. Y. 

RF Inductances • RF Chokes • IF Transformers 
Condensers • Mica Molded Condensers • Trimmer 
Condensers • Miscellaneous Apparatus \11'-· 

. The F. W. Sickles Co., Chico~ee, Mass._~< 
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Federal Radio Commission many of the duties of 
radio administration earlier performed by the 
Department of Commerce. After 1927 it was pri
marily the policeman's job that remained for the 
Radio Division and its Director. 

In 1932 the control of all radio administration 
was given to FRC, and the Radio Division of the 
Department of Commerce became the Division of 
Field Operations of FRC. It was a change in name 
only, however, for W. D. Terrell and most of his 
organization went along, and continued to do 
their old jobs much as they had done before. The 
management had changed, but they still were 
working for the same owner-·- Uncle Sam. 

In 1934, when Congress in an expansive mood 
replaced FRC with FCC and gave it, control over 
all wire communications as well as radio, Terrell 
again went along. The title changed and he be
came Chief of the Field Division - but it was the 
same job, and he continued to do it superlatively 
well. That's why Bill Terrell is correct-·-- if not 
precise - when he says that he has held the same 
job for more than forty years. Titles changed, but 
the job was always the same - t,he tremendously 
important one of keeping U. S. radio traveling a 
straight road. 

In fact, so successful was his performance that 
in 1941 when he reached the age of seventy•····· 
compulsory retirement a11;e for all federal employ
ees-· President Roosevelt by special order con
tinued him in office. In an official letter from the 
FCC to Mr. Terrell on his retirement, Chairman 
James Lawrence Fly said, "We especially thank 
you for your last two years on active duty, 
undertaken at our request and with the approval 
of the President . . . thus giving us the benefit 
of your expert advice and assistance during the 
most difficult period of adjustment to war condi
tions when your help was urgently needed." 

It's easy to get people to talk about Bill Terrell 
in Washington-as elsewhere, for that matt~r. 
Their judgments are surprisingly uniform. He's 
always been fair to everybody, they'll say. Usu
ally he took no sides; he'd listen to what everyone 
concerned had to say, devise the best workable 
solution - and then administer that solution 
fairly but firmly. Always considerate, he'd listen 
until every partisan had stated his case in full 
before coming to any decision. Nor did anyone 
fool him with folderol, either legal or technical. 
He knows his subject thoroughly. 

Always he had the finest of esprit de corps in 
his organization. This, too, was recognized in the 
FCC letter, which concluded: "Not the least of 
your services has been the selection and training 
of younger men who will now carry on the tradi
tion of competence and integrity which you have 
established, and who will seek to maintain the 
high standards you have set." 

Bill Terrell always has been a good friend to 
amateur rll.dio -so good a friend, in fact, that 
at times he has bee,n instrumental in saving it 
from itself. Back in the early postwar period, for 
example, when the ARRL Board of Directors of 
the time, in an excess of zeal over the possibili
ties of c.w., proposed an immedia.te outlawing of 
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all amateur spark transmission, Terrell demurred. 
While conceding that such a ban would ease the 
interference situation-""- and, incidentally, ease 
hls own problems-"- he felt that it would work too 
great a hardship on the impecunious younger 
hams to force them hurriedly to convert to c.w. 
Considering that even a 5-watter cost :119 in those 
days, with other prices in proportion, the sym
pathetic justice of this attitude is evident. 

Such support on the part of a non-member of 
the amateur fraternity is rare indeed. For Terrell 
doesn't consider himself an amateur, although he 
did operate a ham station for a brief period back 
in the Brooklyn days. &ince hls first introduction 
to radio was via the official rather than the ama
teur route, however, and because always since 
he has occupied an official capacity, he never 
felt that he could engage in it as a hobby. 

Yet the fact is that radio was and is hls hobby 
as well as his life work. It has been both vocation 
and avocation. He is an inveterate listener. He 
watches over the radio spectrum like a mother 
hen. It is almost literally true that Bill Terrell 
has been listening on one radio channel or another 
every waking hour for the past thirty years. At 
hls office or at home, there is always a receiver 
turned on. Even when he is conferring or working, 
the murmur of music or code or the punctuated 
orders on an airways or police channel modulate 
the background. From time to time he listens in on 
every radio service, just to see what's going on 
and how the boys are conducting themselves. 

That was how he heard radiotelephone trans
mission of music for the first time. It was in the 
old New York office at the Customhouse, shortly 
after he joined the Bureau. He had a receiver go

" ing, as always. Then, instead of the code chirping 
in faintly in the cans, he heard a voice repeating 
the traditional formula: '' One -·- t,wo - three -
four. Hello, test.'' Then followed a burst of music. 
Excitedly, the entire office crew gathered around 
to listen. It was an experimental radiotelephone 
station atop the Wanamaker building, making 
the first of what was to be a series of daily noon
hour tests. Thereafter the office force would gather 
in his office every noon hour to listen to the music, 
until finally the congestion got so bad he had to 
dose off the office doors at noontime. 
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--today Zenith works in the science of radionics for our 
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quite apart from informal comment, Mr. Ter
rell put himself on rer,ord many times with his 
high opinion of the amateur fraternity. Hardly an 
annual report of the old Department of Commerce 
Radio Division (or, before that, of the Bureau of 
Navigation, which contained his office), failed to 
have some laudatory word about amateurs. They 
were sprinkled with phrases such as: "Some of 
the most useful contributions to the radio art 
have been made by men who but recently were 
classed as amateurs, while during the recent war 
they were found much superior to the average 
commercial operator in resourcefulness and tech
nical knowledge .... Reports indicate the ama
teurs are taking advantage of all improvements 
made in the art and are inclined to more readily 
adopt new ideas than is possible with larger 
stations. . . . Amateurs show increasing tech
nical skill. ... Amateurs of the United States 
have long been known for their excellent self
policing. . . . The pursuit of amateur radio 
continues to constitute a valuable training school 
for skilled radio personnel for industry and the art 
generally .... The amateurs' retx,rd of public 
service, their spirit of coiiper:rtion, and their dem
onstrated national value have continued to justify 
the policy of this Government toward them." 

Especially in the '20s,•Terrell was a frequent 
guest at ham conventions. In fact, he was the 
official representative of the U. S. government at 
the first national ARRL convention in Chicago in 
1921, where he brought Secretary of Commerce 
Herbert Hoover's message describing the Com
merce Department as "the legal patron saint of 
amateur radio." 

That was the government's policy, and it was 
also Mr. Terrell's policy. He fought for it with the 
vigor of a gladiator time and time again. In the 
toughest fight of all - the Washington interna
tional conferenccofl927, whenall the other nations 
of the world ganged up on amateur radio and 
Uncle Sam alone upheld ll8 -- Hill Terrell was out 
in the front line trenches fighting the fight of his 
life for ow· preservation. Even when other govern
ment representatives became disheartened at the 
ovenvhelming odds and would have capitulated, 
he refused to concede defeat. It is only fair to say 
that, during that hect,ic autumn of 192i as well as 
at other t,imes, amateur radio as we have known 

f Precision 
Mokers o 
£11gineered O N I C 
11.£CTR cTS 
p R O D U lf._,;u;[Jj_ 

-Wi·i •4-ltiiH 

6327 GUILFORD AVENUE, INDIANAPOLIS, IN DIANA 



In DESERT TANK 
and ATTU SHACK ... 

~guard men's lives! 

I T'S A FAR CRY from the sweltering oven
interior of a jolting tank doing desert patrol 
duty to the comfortless shack on the bleak 
windswept tundra of an Aleutian outpost ... 

Yet, in both, men's lives may depend on 
the exacting skill of a girl they never saw! 

For, by her painstaking work is made the 

tiny crystals without which they could have 
no communication with the outside world. 
Crystals which, if not unfailingly perfect, 
might leave them unforewarned of danger 
... and death. 

At Scientific Radio Products Co., that need 
for perfection 

73
~a/ie IUDID PRDDUC~!..~,. ~~. 

LEO MEYERSON W9GFQ ' 

is never forgotten for a mo
ment. The big share of those 
perfect crystals go to Uncle 
Sam. But our facilities are 
such that we can take care of 
your important needs, too. 

f. M. SHIDELER W9IFI 

l,\t.NUfACTUURS Of PIUO £UCTRIC CRYSTALS AND ASSOCIATED EQUIPMENT 
Write us, if we can help 

103 



(Continued from paa• 10£) 

it might not have existed had it not been for the 
reffort."l of W. D. Terrell. 

lt was in recognition of that fact, as well as of 
his own personal qualities and the value placed on 
his friendship, that ARRL President Bailey and 
Hecretary Warner presented Mr. Terrell with a 
scroll at a farewell dinner given by FCC employ
ees in Washington on his last day on the job he 
had held so many years. This scroll read: 

Dear Bil[: Because you were the first U. S. radio official, 
hecause for thirty-two years you have administered the 
radio laws of the United States faithfully and with fairness 
to all, because you are now retiring from the go,·errunental 
3cene after forty years of conspicuous public service, because 
you are loved by all who know you, and most of all because, 
throughout your career, you have been our good friend and 
wise counsellor, the monitor and defender of amateur radio, 
now, therefore, on hehalf of the radio amateurs of America, 
we bring you this expression of their affection, gratitude 
and good wishes, and the hope that your well-earned rest will 
bring you none but sunny days. 

ln reply, Mr. TerrPll reiterated his high regard 
for amateur radio, and asked that we convey to 
every amateur his pleasure at this tribute. 

The deep sincerity of his regard for amateur 
radio was impressed on us as we were leaving his 
office that morning of our interview. At the door 
he spoke of the role amateurs are playing in this 
war, and then his thoughts drifted back to World 
War I. He recalled having heard Marconi say 
that we were the most fortunate country in the 
world, in that we had amateurs to man our mili
tary ~adio service who had trained themselves in 
the use of exactly the kind of apparatus and the 

AMATEURS 

wavelengths used in the war. By working on their 
own sets they had equipped themselves to operate 
and repair military equipment - and, moreover, 
such was their skill and ingenuity that they could 
improvise repairs right on the battle scene. 

"Of course, you fellows are doing the same 
thing in this war, too," Terrell added. 

Then he went on to emphasize that, in his mind, 
amateur radio was and would continue to be an 
indispensable national asset. "There's no doubt in 
my mind that amateur radio will be back on the 
ai~ when this war is over. No, sir - not a doubt in 
the world. It would be the biggest mistake any 
country ever made if your bands weren't r~· 
stored," he declared. "There'll be more amateurs 
than ever after the war, and I believe in giving 
them every opportunity. So many new men ure 
being trained as technicians and operators. They'll 
µ;et the bug - yes, I know how it i8," he smi!E)d. 

Terrell should know that virus. It first bit him 
over thirty years ago - hulf a century ago, in fact, 
if you count the Iandline "ham" as an ancestor 
of the radio ham - and it's as strong now as ever. 

Nor will stepping out of harness mean losing 
touch with the world of radio that Bill Terrell 
has monitored these many years. This winter in 
Florida, and later in his Arlington home, he'll 
still have his ears glued to a receiver, twisting 
knobs from band to band to see what th~ bovs are 
doing. And you may be sure that he as well ·as we 
will be hoping for the day when those bands 
marked "Amateur" again are filled with the 
bustle of traffic and ragchews and DX -·-- with 
the stuff of peacetime amateur radio. 

of TOMORROW . 

104 

• 

UNIVERSAL continues mass produc
tion of vital voice communication 
components for nearly every branch 
of the Armed Forces. Those of you 
who are now taking part in World 
War II see or use them constantly. 
When peace comes, UNIVERSAL will 
again be ready to supply micro
phones and other catalog items to 
amateurs the world over. 

UNIVERSAL MICROPHONE CO. LTD. 
INGLEWOOD, CALIFORNIA 

fOUIGN DIVISION, 30! CLAY STRUT, SAN FRANCISCO l 1, CALlfORNIA 
CANADIAN DIVISION, 560 KING STRfET W,, TORONTO 'l, ONTARIO, CANADA 



T A l S 
Front Line Action on 
your Crystal Problems 
With our war-expanded facilities and 
equipment it's no chore at all to pro
duce, also, special crystal types, to 
any temperature coefficient and abso
lute frequency specifications, for less 
spectacular but highly important 
civilian needs - in small or large 
quantities. Just speak to us! 

P/uuu. CRYSTAL SERVICE DIVISION 
PLYMOUTH (INDIANA) THREE THREE 
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:J~e /{!aJio ..Amaleur~ JJanJtook 
"THE ALL-PURPOSE VOLUME ON RADIO" 

Text, data book, operating manual -- it is all these and more. As a text it is probably more used in 
radio schools and colleges than any other single volume. As a practical conRtructional handbook, it 
stands in a class alone. As an operating manual, it provides information available from no comparable 
source. 

The latest Edition of THE RADIO AMATEUR'S HAND
BOOK is the largest ever publishl'd. It includes a rompre
hensive chapter dealing with War Emergency Radio 
Service plus other new material - all added without 
sacrificing the essential information in previous editions 
which made the HANDBOOK the world's most valuable 
and widely-used radio book. The theory and design sections 
cover every subject encountered in practical radio com
mnnication, sectionalized by topics with abundant cross
referencing and fully indexed. 

81.00 In Continental U.S. A. 

SI.GO El,ewhere 82.00 Buckram Edition 

This edition of the HANDBOOK is desi;nrd eepeciall~ for 
use in radio training courses. It eliminates those portions of 
the regular edition which are not useful for instruction pur
poses and has added chapters on mathematics, measurin~ 
equipment and code instruction. The first chapter cov,·rs 
the elementary mathematics necessary for the solution of all 
formulas and interpretation of graphs appearing throup;hout 
the text. A four-place"Jog table is included in the Appendix. 

81.00 Postpaid Anyu:here 

__j.} Couroe in f<aJio :J-undamenlal 
By GEORGE GRAMMER 

The objective in preparing this course was to accent those principles most frequently applied in actual 
radio communication. "A Course In Radio Fundamentals" is a study guide, examination hook and 
laboratory manual. Its text is based on the "Radio Amateur's Handbook." Either the special edition 
for war training purposes or the Standard Edition may he used. References contained in the "Course" 
are identical in both editions. As a text, thil! Look greatly smooths the way for the student of the tech
nicalities of radio. It contains interesting study assignments, experiments and examination questions 
for either class or individual instruction. It describes iu detail 40 experiments with simple apparatu;, 
giving a complete practical knowledge of radio theory and design. Price !iOt• 

J:earning Ike J~aJiolefegrapk Code 
By JOHN HUNTOON 

This booklet is designed to train students to handle code skillfully and with precision. Employing a 
novel system of code-learning based on the accepted method of sound conception, it is particularly 
excellent for the student who does not have the continuous help of an experienced operator or access to 
a code machine. It is similarly helpful home-study material for members of code classes. Adequate 
practice material is included for classwork as well as for home-study. There are also helpful data on 
high-speed operation, typewriter copy, general operating information - and an entire chapter on 
tone sources for code practice, including the description of a complete code instruction table with 
practice oscillator. Price25e 

B_v GEORGE GRAMMER and BYRON GOODMAN 

A comprehensive manual of antenna design and construction. Sixteen chapters, profusely illustrated. 
Both the theory and the practice of all types of antennas used by the amateur, from simple doublets 
to multi-element rotaries, including long wires, rhomboids, vees, phased systems, u.h.f. systems, etc. 
Feed systems and their adjustment. Construction of masts, lines and rotating mechanisms. The most 
comprehensive and reliable information ever published on the subject. Over 100 pages. Price 50c 

AMERICAN RADIO RELAY LEAGUE, INC., West Hartford, Conn., U.S.A. 
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IN 1895, JUST TWO YEARS LATER, THORDARSON USHERED IN THE AGE 
OF TRANSFORMER SPECIALIZATION 
Consistently since that date ••• year in and year 
out, Thordarson engineers have always been a 
step ahead in developing the newest and most 
needed types of transformers. Today, in practically 
every country on the face c;f the earth, Thordarson 
leadership is an established fact, proven by the 
manifold tasks which transformer.• bearing the 
trade-mark "Thordarson" arct successfully per
forming on the war fronts of the world. 

ELECTRIC MFG. COMPANY 
5(10 W, HURON ST.,CHICAGO; ILL. 

'?Jf~s~~s~~s?s 
ORIGINATORS OF THU-FIDELITY AMPLIFIERS 
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HAM-ADS 
nameAttf:;l~;~ t~al;J'i~~a~uis4!,? e'i"p'!J!!~t~ fJ 
tbelr pursuit of the art. 

<J) No display o! any character will be accepted, nor can 
u.uy special typographical arrangemepts, such as all or part 
capital letters be used which would tend to make one adver
tisement stand out trom the others. 

(3) Tbe Ham-Ad rate Is 30c per word, except as noted In 
paraitraph ( 61 below. 

corii}~~~~aJ:: ~~ ~~n~~~~oi:ro~t~· :i~=~ or 
(51 Closing date !or Ham-Ads Is the 25th o! the second 

month preceding publication date. 
(61 A special rate of 7c per word will apply to advertlslna: 

which, In our Judgment, Is obviously non-commercial In 
nature and Is placed and signed by a member of the Ameri
can Radio Relay League. Thus, advertising ol bona fide 

~,~R~'i;'a~~~~&~~e'tf~;,~f,.:~ J~r .:'ti~:~f.rn iyg~~~ 
for special equtpment, I! by a member of the Am~can Radio 
Relay League takes tbe 7c rate. An attempt to deal In ap
paratus In quantity for prollt, even If by an Individual, Is 
commercial and all advertising by him takes the 30c rate. 
Provisions ol par"l!l'aphs (1), (2), (4) and (5) apply to an 
advertising In this column regardless of which rate may 
apply. 

Having made no investigation of the adver
tisers in the classified columns, the publish
ers of QST are unable to vouch for their 
integrity or for the grade or character of the 

products advertised 

* * * * * 
QUARTZ -- direct importers from Brazil oi best quality pure 
quartz suitable for making piezo-electrfo crYStals. 
Diamond Drill Carbon Co., 719 World Bldg., New York City, 
COMMERCIAL _radio operators e.xamination 9.t1estions and 
answers. One dollar per element. G .. O. Waller, W5ATV, 6540 
WashillJtton Blvd., Tulsa, Okla, 
USED TELEPLEXES, lnstructographs bought, sold, Ryan's, 
Ffannibal, Mo. 
WAC'ITED: QSTs, 1916 issues. Wa,vland Groves, Hawkins, 
Tf>..xas. 
WHY NOT turn your unused ~-quipment into ready cash which 
may be applied towards new and better e,quipment after the 
war? Leo, W9GFQ, offers you the best cash_prices for com
munications recci vers .. nd test equipment. Write today for 
large illustrated cata.loir,. Wholesale Radio Laboratories, 744 
W. Broadway, Council Bluffs, Iowa. 
CRYSTALS available all types, including 100 KO, 465 KC 
and 100 KC. Broadcast and Aircraft given prompt attention. 
Scientific Radio Products, Council Bluffs, Iowa. 
FOR SALE -•·• RME-69 latest model with noise silencer, speaker 
- $135. DB-20, #'25. D-104 extal mike with stand - $15. 12-
watt spce.ch amp. 2A3's perfect. 500 ohm output---- $40. 9 
series 221 meters medium ranges - $3 each. 2500 V. DC volt
meter 3" with resistor - $15. E. G. Bentley, 28 Club Lane, 
Louisville, Kentucky, 
813 TUBES wanted. New or used. Must be in good condition. 
WPFR. Police Radio, Birmingham, Ala. 
CRYSTALS - Immediate delivery o.n time-proved Eidson 
commerdal cryatal units in the 1600-10,000 kilocycle range. 
Dependable eryatal• with temperature coefficients to meet all 
requirements. Order from us, especially if it's rush. "gidson*s 11

1 

Temple, Texas. 
WE HA VE a large stock of new communications equipment 
available immediately without _priority including Thordarson, 
Stancor, UTC, Bud, Johnson, B&W, National, Aerovox, Mal
lory, etc. New copper-oxide multi-meter rectifiers, $1.95 each. 
New communications receivers available immediately on AA--L 
Write us your needs. Henry Radio Shop, Butler, Mo. 
HIGHEST cash prices paid for uaed receivers, meters, testers, 
p_>arts, et,c, I promise you the best deal. What have you? Bob 
Henry, W9ARA, Butler, Mo. 
WANTED-Hallicre.fters SX16-SX17 with crystal and 
"Peaker. State price and condition. R. D. Corson, 75 Maynard 
Road, .l<'ramingham, Maas, 
WANTED-l~Cl, Skybuddy, or similar. Donald McClellan, 
Box 1751, Las Vagas, Nevada. 
WANTED -'J'en Volt Three Amp. Transformer, small. W, K. 
Ga,dner, 1821 ChoutP.ltU, St. Louis, Mo. 
WANTED - Sky Buddy or EC-1. Jack Moore, Lake Crystal, 
Minnesota. 
WANTED - S1'.v Champion, RME 69, NClO0A, Howard 
435A, 436A, 437A. State price and condit-ion. W4ELO, J. W. 
J'owler, 584 Holcierness St., SW, Atlanta, Ga. 
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SWL'S - Frits, 1213 Briargate, Joliet, lllinoin. 

FOR SALE - High fidelity Thordarson amplifier and power 
supp!y. Low gain input to push-pull 2A3 variable output trano
former. 300 mil. 1250 volt UTC power su])p)y. Miscellaneous 
transmitter parts, tubes, power supples. What do you need? 
D. B. Whittemore, 36 Masterton Rd., Bronxville, N. Y. 

WANTED immediately, Hallicrafters S20R or equivalent. 
Paul Heim, USPO, Gettysburg, Pa. 

WANTED - F:C-1 or any inexpenaive rcceh·er. Lawrence 
Brey, 1952 N. 34th St., Milwaukee, Wis. , 

SELL QST's January 1925 t-o December 1937 inclusive, alao 
transmitting tubes and parts of 700 watt rig. Send for list. 
Anthony Martinka, 1253 Grace St., Chicago, IIL 

WILL buy used RCA broadcast receiver Model 9K2, Hammar
lund Super-Pro, or other communications receiv<>r. W4EYK, 
720 Broadway, Columbus, Georgia. 

WANTED: First 5 lessons corr. course Institute of Associat<,d 
Radiomen, also metera and test equipment. J. W. Harlan, 16'79 
Alta Mura Rd., Pacific Palisades, California. 

PARTS for sale: Am dismantling 500 watt semi-commercial 
rack and panel phone transmitter so parts may go to war effort, 
or where needed. All high quality parts used only about 15 
hours, also some new unused parts. Send stamp for mimeow 
gi:a.!'.hed list or state needs. Will buy Halli crafter SX16. 
W5HDG, Box 652, Abilene, Texas. 

CASH for good modern tube tl>.ster, Hickok 510X, Precision 
920, Triplett 1183, Radio City, Supreme, etc, Tomkine, W7SD 
1801 N.E. 62nd Portland 13, Oregon. 

FOR SALE - 2H meter transceivers, transmitters, receivers, 
Also surplus transmitting tub!,a, am12_lifiers, modulators, power 
supplies, etc. fro>n W9UFD. · John F. Leeder, 3176 So. 13th, 
Omaha, Nebr. 

HARVEY 
RADIO LAB'S, Inc. 
Manufacturers of 
Radio Transmitters 

ELECTRONIC APPARATUS 
447 CONCORD AVINUI, CAMBRIDGE, MASS. 

PREPARE yourself now for a well paying radio position 
after the war. Obtafn your FCC commercial radiotelephone and 
telegraph licenses through our home study courses, written for 
the man who hos forgotten higher mathematics. An easily read, 
easily understood course .. Moderate tuition fee. 

Write fer partlcufan 

AMERICAN RADIO INSTITUTE « EAST 23rd ST. 
NEW YORK CITY 

Teocb1•• llodlo Sine• 1935 

RADIO OPERATORS' CODE MANUAL 
(WITH TOUCH TYPING) 

A complete and thorough self--atudy and class• 
room text in code transmission and reception 

with touch typ!na procedure. Comprehena!V<" 
instruction in t.he construction of code prac 

tlce equipment and dev!cea. 166 Pa&C•. 40 

ill~x'l~1':,"ia;;i0Ji'i'.~c!n1r~g1s!.08"';,,'!r· 
paid or wrfte for descriptive circular. 

WAYNE MILLER 
The Engineering Bulldlnll, Chicago, U.S.JL, 

LEARN RADIO 
Pre-Military training for beginne11. Catalog on request, We 
teach • II technical branches of radio. 

MASS. RADIO SCHOOL 
18 Boylston Street Boston, Massachusetts 



WHERE SHALL I DISPOSE Of THIS, SIR? 
_, ,ouND l11R'IING 10 STEAL 

THE PLANS Of MY ECHOPHONE EC·I! 

Bcbopbone Model EC.-1 
(Illustrated) . a . compact communications 

receiver with every necessary feature for 

good reception. Covers from 550 k 
30 c. to 

me. on three bands. Electrical band-

spread on all ba d B n s. eat frequency oscil-

lator. Six tubes. Self-contained spe k o a er. 
perates on 115-125 volts AC D or C. 

ECHOPHONE RADIO CO., 201 EAST 26th ST., CHICAGO, ILLINOIS 
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The 36001 and 36002 
Ceramic Plate or Grid Caps 

Another exclusive Millen "Designed for 
Application" product. Efficient, compact, 
easy to use and neat appearing. Solder
ing I ug end contact one-piece. lug ears 
annealed end solder dipped to facilitate 
easy combination "mechcnlccl plus 
soldered" connection of cable. No. 
36001 for 9 /16" tube terminals. No. 
36002 for¾". 
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to serve on the battleflelds of war 

Vibration-shock-intense heat and cold ••• Delco radios have 
been meeting these "war conditions" for years 

The physical beating dealt out to radio sets 
used in tanks, tank destroyers and other 
mobile units is old stuff to Delco Radio en
gineers. For years, Delco Radio has been a 
leading manufacturer of automotive radios 
... having solved such problems as shock 
-vibration-heat and humidity-extreme 
cold-electrical interference. True, such 
punishment is more intense on vehicles of 
war ... but actually they're the same old 
problems that Delco researchers had to 
lick to make automotive radio practical. 

The important point today is not that Delco 
Radio pioneered and developed automo
tive radios to equip America's leading cars. 
What is significant is that this experience 
in vehicular radio problems h,as enabled 

Delco Radio, in cooperation with military 
technicians, to provide efficient inter
vehicle radio communication quickly. 

The experience Delco Radio has gained 
down through the years thus helps speed 
the day of Victory ... after which it will 
help enrich the days of Peace. Delco Radio 
Division, General Motors Corporation, 
Kokomo, Indiana. 

* * * BACK THE ATTACK-WITH WAR BONDS * * * 
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EITEL-McCULLOUGH,, I 
SAN BRUNO, CALIFORNli 

ExportAgtnts: FRAZAR & HAN 
301 Clay St., San t-'ra>1cisro, California, i 
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,, 
&ive Us Tubes That 

last lonqer:..ls The Cry 
AND RCA ENCGINEERS ARE DOING IT 

ASK FOR THIS BOOK • 
''TIPS ON MAKING TRANS• 
MITTING TUBES LAST 
LONGER," Helps you get maxi
mum life from your .old tubes. 
Ask for copy. Address: Radio 
Corporation of America, Com
mercial Engineering Section, 
Room 504, 415 South 5th Street, 
HarrisonJ New Jers~y. 
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