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FOR RADIO MEN IN THE SERVICE!

Wiete G Leter”

As you know, the Hallicrafters make SCR-299 Communications
trucks. 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 with SCR-299
units. We will give $100.00 for the best such letter reccived 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 letter 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.




THE WORLD'S LARGEST
EXCLUSIVE MANUFACTURER OF
SHORT WAVE RADIO
COMMUNICATIONS EQUIPMENT
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MORE
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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 opérating 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.”

nott B  the Ila"il:rarl'e_rs co.

CHICAGO, U.S.A.
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Section Communications Managers of the A.R.R.L. Communications Department
Reports Invited, All amateurs, especially League members, are invited to report communications activities, training

plana, code classes, theory-discussion groups, civilian-defense building or
the Jast 30 days) direct to the SCM, the administrative official of ARRL ele

is given below.
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THE WAR . .

LET'S ALL PITCH IN TO HELP SHORTEN .BACK THE THIRD WAR LOAN DRIVE

and hearts ‘,_,o a breakmg point. Cloaked in anonymity, it is they
who have ‘solved many a bottleneck. It is they who have given
mtisc st to America’s might. Maybe there are no callouses on
B nds, but these are equalled by sweat-drenched brows
"~qnd 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. .

TED McELROY AND HIS STAFF
ARE CREATIVE ENGINEERS

WE NEVER COPY...NEVER IMITATE

WE CREATE . . . DESIGN . . . BUILD
PLEASE FEEL FREE TO CALL UPON US
WHENEVER WE CAN BE OF SERVICE

MANUFACTURING CORP.

82 BROOKLINE AVE., BOSTON, MASS.

WORLD'S LARGEST MANUFACTURER OF AUTOMATIC RADIO TELEGRAPH APPARATUS
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Address correspondence to the Acting Director:
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Central Division

GOODWIN Y., DOSLAND. . .......... WITSN
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Alternate: Willlam H. (‘rahnm SAWOBNC
915 No, 31t Ave., x‘)maha. ;\'ebA

New England Division
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“IT SEEMS T0 UN—"

MIDSTREAM

AvuTuMN 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 1t 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
the cold dark evenings of early DX couldn’t
come too soon.

How different it is this year! Our stations
stilled for nearly 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.
Vet with so many of the fellows away ‘from
home and unable to participate because of
their 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 accomphshment

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-
ticularly 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
cooperate and behave toward them with re-
straint and intelligence and consideration, to
aid them in their readjustment. We ut home
owe them so much! Some of them are going to
have a difficult time recovering self-confidence
and the ability to lead useful lives. What 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 ham
radio has been to countless shut-ins and Chair-
Warmers. For leisure time, 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
activity 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
clubs, we propose to you that you look around
and see whether there isn’t here an activity
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
hrought us pleasure and 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 countrymen who
need our help. May we at 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
can 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 contrary notwithstanding, it might have
been an incendiary. . . .

ZONE X?

. Tun 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 withoul 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 zoélogy, 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 Jersey 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, has long been a
champion of champions. It may seem out of char-
acter for a major in the U. S. Army Air Forces to
revert to the réle 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 see the Far North, having
been sent up there before Pearl Harbor on AACS
business. He experienced many vicissitudes and
hardships in addition to those described in his
yarn. Perbaps 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 co6rdinator 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 linotype machine instead of
a typewriter and came to us in the form of a
printer’s galley proof! . . . Frederick A. Long,
ex-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-
rently Queens Borough Radio Codrdinator of
New York City WERS.” -

Edward M. Noll, ¢x-W3FQJ, confides that
radio and he have heen ‘‘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-
cellaneous interesting characters like Mr, j (p.
21). . .. 8. 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 underground, where he operated spark
(ex-2C0) in the basement. The family thereafter

(Continued on page 84)
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Supersonics for

(ommunication

Experimental Results 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 sense of power as 1 kw. at 20,000 volts
crashed across an open spark gap? Perhaps super-
sontc communication may encourage a return to
those noisy, fuse-blowing days.

Instead of coupling the oscillating energy to an
antenna, the spark gap itself will be the source of
sound energy. The sparking at any frequency emits
a sound wave of that frcquency. Our supersonic rig
then would constst 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 can be beamed in any
direction.

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

e article on supersonics by W. P.
Bollinger in May QST 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 for 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.
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sound generator of 100 watts acoustic power
could indicate heights only up to 1400 feet.
Today, 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. In other words greater amplitudes
of vibration are required for propagation in air,
and this places a decidedly greater strain on the
vibrator. At 10,000 cycles, for a certain amplitude
at the source, sound will travel almost 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 as
100 watts of electrical energy could be used.
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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-
sults, lies in the electroacoustic generators used.
Several 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
tweeter types, and the spark gap previously re-
ferred to.

The generation of sound waves of frequenciés
up to 400,000 cycles is common practice in super-
sonic laboratories; in fact, frequencies of several
million cycles have been produced by advanced
workers in this field. Most of the research work
dealing with these frequencies utilizes quartz
crystals as the sound generators. Every quartz
oscillator in a radio transmitter is a sotind genera-
tor of low intensity. In order to obtain high-
intensity sound, a crystal cut to the desired
frequency is driven by a power oscillator. As
every amateur knows, r.f. crystals excited by
more than 10 or 20 watts will be damaged. In
supersonic generators the crystals generally are
immersed in oil or other liquid for mechanical
damping and cooling, but even so there i3 a
limit to the energy which can be applied to the
crystal. For extremely high-power work, several
crystals are connected in parallel. Crystals for
20 ke. to 50 ke. are large bars or.slabs, and ab ¢
these frequencxes do not possess much a(,tmty,

as vigorously as crystals cut for higher radio fre-i
quencies. If the vibration amplitude becomes too|

Fig. 1 — Supersonic ~
oscillator and ampli-
fier. ‘The output stage
is ten parallel 6L6s
(only three of whlch
are shown). Ri is the
oscillator load resist- 27 ~
ance. When set to-
wards the 200-ohm
end (that is, for lowest
ioad resistance), varia-
tion in frequiency will _
oceur with changes in
Ri. However, the volit-

— Inductarce L

1000 Turns No. 26 D.C.C.
Tap at 300 Turns

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
sume total thickness, the over-all thickness de-
termining the frequency. A unit with a thickness
of 214 inches will resonate at about 35,000 cycles.
This armngement not only has the qdvqnta.ge of
cheapness, but ~— more important — greater am-
plitudes of sound can be obtained for the same
exciting voltage.

Seagulls at Bay

The initial urge to take up an investigation of
supersonics came about as the result of a desire on
the part of the water engineers and health officials
of a certain coastal city to rid their water reser-
voirs of seagulls. It happens that, during high tide,
the gulls fly over the reservoir and drop their
excrement into the water. Of all refuse there is
nothing s6foul as the excrement of a sea gull, and
it may endanger the health of persons regularly
drinking such water. The present method of safe-
guard is for the gutekeeper to fire blank shotgun
shells whenever the birds overstep themselves.
The noise of the shot frightens them away only
for a while, whereupon the sham battle resumes
again. By and by this business becomes as much
of a nuisance to the néarby human residents as it
does to the birds.

Since it i8 known that many birds and insects
have hearing organisms sensitive into the super-
gonic range, it was considered that a powerful
high—frequéncy sound with a wobbulated effect
might give the birds a disagreeable sensation and

. tend to drive them out of range of the ‘sound,
for a given driving power, they cannot vibrater}:

cwhile beiug, at the same time, inaudible to the
local residents. In practice, this was proved to be
the case. Although no permanent installation was

age across Rz will vary
with each change of
Ry. This arrangement
of changing frequency
with loss in output
voltage is practical in %3
this case because the °

lowest oscillator volt-
tage is more than suffi-
cient to drive the 6L6s
to full output. For uni-
form power output
from the tweeters, any
change in Ry will re-
quire a resetting of K.
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made for the city fathers, demonstrations at the
reservoir and the waterfront gave quite a jolt to
all the winged fowl within a quarter mile; they
fluttered and squeaked and quickly took them-
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
their cages in a mad frenzy, their feathers flying
in all directions. Canaries afterwards acted sick
and depressed, and it took several days for them
to return to normalcy. Flies behaved differently;
seemingly they became stupefied, and could be
picked off the walls with the fingers. 1t is not
known whether they experienced a brain anaes-
thesia 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
frequencies. (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 comsisted of a
simple low-power oscillator feeding a special a.f.
amplifier designed for reasonable efliciency 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
the output transformer. (See Fig. 1.) The output
transformer was sectionalized, with the secondary
wound over the primary. The core consisted of
iron filings packed into rubber tubing. The
output stage was shunt fed to keep the d.c.
ecomponent out of the winding. Since the d.c.
component is as much ag 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 61.6s. The power transformer
was designed for this job, being a Y4-kva. unit.
A 1.0-ufd., 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-
nected to a common horn 9 inches long. These
loudspeaker units were modified by the manu-
facturers to increase their efliciency at the higher
audio frequencies. The diameter of the diapbragm
was made smaller and the suspension stiffer, and
the entire mass of the moving elements was re-
duced. Thus the units actually became high-
power, high-efficiency tweeters.

Although the conversion efficiency of this driver
unit at 18 ke. 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
than one per cent. Nevertheless, with the loud-
speaker installed on a fire-escape and pointed
down the street the pitch at 16 ke. 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 be coupled to the magnetostriction 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.

Magnetostriction 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
with 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 linch and the flanged section israther thick
(34 inch) to prevent distortion from nodes form-
ing on its surface. 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 eddy cur-
rents because the circumference of the tube is
broken for most of its length.

The end flanges should be hard force-fitted into
the tubing and then pinned. Small screws and
nuts become loosened under the vibration, no
matter how much they may be tightened. Rods
between 6 and 7 inches long have their funda-
mental frequency in the 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 humanear is a poor receiver; hear-
ing losses between 16 ke. and 20 ke. 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 becorres apparent in
the heating of the rod and other parts.
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The “rods’’ used were ordinary 8gi.d. X }4o.d.
monel metal tubing, purchased from an alloy
concern (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
tubing 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 cycles, using a bank of
fixed condensers for tuning. At 16,000 cycles the
range was over 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 became 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 the 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 is8 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 ke. 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 ke. the length is between 414 and 5
inches. It is not possible to give the exact length,
because it varies with rods of different chemical
composition. Monel metal is composed of 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
cent, N7, 64 per cent F¢), cobalt and nichrome, are
good vibrators. Even nickel-plated iron, brass,
and nickel-coated non-metallic materials exhibit,
to some extent, this magnetostrictive effect, which
is also known as the “Joule effect” after its
original discoverer.

A Supersonic Detector

A simple detector for supersonics in the region
of 20 ke. 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 14 inch. The end-supports for the ribbon
at the top and bottom of the magnet are used to
support light extension plates, so that the total
length of unsupported ribbon is reduced to #4
inch. ‘The 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-

't

maining portions of the ribbon for a
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.

The microphone output is fed into a
well-shielded voltage amplifier, made
up of three pentode stages. (See Fig. 3.)
The design is such that the middle and
low frequencies are cut off. Shielding
should be of the low-capacity type, so
that shunting of high frequencies through
distributed capacity effccts is at a mini-
mum. It is also important to keep down
tube bhiss and circuit noises. All resistors
carrying d.c., such as plate, screen and
cathode resistors, should be of the 1-
watt size and, where possible, wire-

A magnectostriction vibrator. When driven from a high-power
oscillator using 204A tubes, with an output of 500 watts at 10,000
cycles, the sound could be detected at a distance of over two miles.
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wound. Ordinarily considerably more
gain could be realized from three such
stages but, because of the low values of
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__Fig. 3 — Amplifier circuit for high audio frequencies. All “B — ” leads are brought to one point on chassis. ‘The
No. 1 socket terminal is used for all “B — ™ leads common to that stage. These are strapped together with a No. 14
jumper and grounded to the chassis opposite the No. 1 terminal on the first socket. ‘I’he inductance in the feed-
back circuit across the last stage provides for increasing feed-back with lower frequencies, causing the gain to rise
with frequency. The inductance must he small physically, yet have reasonably small distributed capacity. If the ex-
perimenter is unable to secure or construct such an inductance, the entire feed-back system should be omitted. The
cathode by-pass condensers add stability to the circuit. Electrostatic shields, where used, must not carry *B — "
returns. All shielding should be grounded directly to the chassis at the nearest point. See text for additional data

on design and construction.

plate load resistance, the nciual 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
supersonic 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 as 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
axis. When so used, the hot input terminal of the
'scope should be shielded. 1f 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
and transient noises are projected on the screen,
but through all this the constant frequency from
the supersonic source can be easily distinguished.
The sweep-frequency control should be adjusted
s0 that best observation i8 obtuined. 1f the sound
generator is keyed the ’scope can be used as a
receiver, employing the sense of sight for interpre-
tation.

Another form of receiver for code reception
could be constructed by employing a variable-
frequency oscillator to beat with the supersonic
signal. 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-speaker or headphones. The
local variable-frequency oscillator could be u
plate feed-back regenerative 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 opecrate a
meter or other indicating device.

Workers and References

The 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. O. Knudsen, of the University of
California; R. W. Wood, A. L. Loomis, F. O.
Schmidt, W. T. Richards, J. C. Hubbard and
E. N. Harvey;in Canada, R. W. Boyle; in France,
R. Lucas, N. Marinesco and P. Biquard. By far
the greatest amount of research effort had heen
undertaken in Germany. In all scientific fairness,
the following names must be included: L. Berg-
mann, K. Grossmann, E, Hiedermann, Chas.
Bacham, R. Bar, O. Brandt, J. Hartmann and
A. Schaefer.

The author recommends a book entitled * Ul-
tra-Sonics,” by 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-
val plane.

The Journal of the Acoustical Society of
America, Vol. 9., No. 3 (January, 1938), con-~
tains several articles, and the Review of Modern
Physics, Vol. 11, No. 1 (January, 1939), contains
a bibliography of over 300 references.
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WERS for Seven Million People

How New York City’s CD-WERS System Is Organized

BY FREDERICK A.
VINCENT T.

Of the 225-odd CD-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-
terpicce 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 temper this natural inclination. It is not a
story of technical problems, such as how we got

¢Queens County Borough Radio Codrdinator, New York -

City.
**Radio Aide, War Emerypency Radxo Service, Office of
the Mayor, New York City.

Some of the dignitaries of New York Cit E‘; WERS photographed

in front of City Hall. Front row, [. to r. —

14

LONG,* EX-W8RBSL,
KENNEY,** W2BGO

ob Mertens. W2FDV.
alternate radio cotrdinator for Brooklyn Borough; Reeve O. Strock
W2GTZ, assistant radio aide; Vincent T. Kenney, W2BGO, radio
aide; }ylphcge Lussiere, W2BVT, chief electrician; John DlBlanx,
W2LKQC, alternate radio coordmalor for Queens Borough. Back row
-~ M. A, McIntue, W2BO, radio codrdinator for Braoklyn Borough;
F. A. Long, ex-W8BSL, radio codrdinator for Queens Borough.

AND

the 214-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 4 new basic communica-
tions system from the standpoint of how to make
it work. Tt discusses an over-all plan of WERS
operation in terms of the 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 Is 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 case. The operational set-up of New York

City WERS is such that the whole is the sum
of smaller components, all of which operate
in an autonomous fashion, exactly alike. Each
is responsible ounly to the next or-
ganizational unit up the scale. What
we have is a line of reporting, from
individual to precinet to 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 volun-
tary contributor of his time, money,
equipment and effort to an organization
which not only is very demanding but is
closely supervised by FCC, Army and
municipal government. This, as each
member must understand, is as it should
he. War is a serious business.

Of course, like all WERS organiza-
tions in their formative stages, New
York City WERS went through 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,
gince there were many of the old-
timers who were ready and anxious to
codperate. We were blessed with com-
petent leadership, 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 O. Strock, W2GTZ;
Meylert A. Meclntire, W2BO; Carl Lomupo,
W2DZH; Ed Ballentine, W2NH; Ted Long, ex-
WS8BSL; 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, much
thought and consideration was given to methods
to reduce each item to the lowest common de-
nominator. This was for the prime purpose
of obtaining simplicity and thus aceomplishing
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

in New York City, WERS operates under the
supervision of the mayor through his chief of
staff, communications codrdinator 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
svith the Big City, five New York State counties
comprise the metropolitan area; the city itself, in
its local government, calls these counties bor-
oughs 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
each of five boroughs; and (3) 71 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 pass-
ing, that we have some pack sets mounted on
bicycles, and quite a few handie-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 unit, uses a third set of
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Fig, 1 — Operating orgagization and frequency allocations of WNYJ. All 205 units operate on only 11 frequencies.
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One of New York City’s mobile installations in action.
‘The operator is c-author “Ted” Long, ex-W8BSL.

spot frequencies for all other operation within
the borough. This means that all precinct control
units as well as all mobile units and pack sets
within a borough operate on the same frequency.
While thig would seem to make-intolerable inter-
ference a certainty on each of these intra-borough
frequencies, it has been found that careful redue-
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 entire
New York City WERS, 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-Mec.
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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T'his problem has been one of the most ditficult.
We are now surveying the situation 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
are YLRL members and licensed amateurs, no-
tably Jean Grabscheid and Cecile Waters, both of
whom hold Class B tickets. i

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

Organization

Having established a basic plan and with
a considerable number of units forming the nu-
cleus opcrating 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
cvery prime position. This is a very necessary
prerequisite. In voluntary organizations, all of-
ficials cunnot always be available at all times.
Therefore, it is wise to have capable substitutes
completely informed who can take over im-
mediately in the absence of the principal.

There is an added advantage in that morale
is best in such organizations when s 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 our highly specialized type of work,
must perforce operate tinder demanding super-
vision and regulation by various branches of
the federal and municipal governments. WERS
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 sume 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. Thereforé, 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 changed from time to time as the progress of
WERS in New York City demands. But the im-
portant thing is that we have established a
“correct way’’ of catrying on all our operations
and all personnel follows the same procedure.
To date, all of our procedure of operation is
covered in a series of fourtecn bulletins of in-
structions. These are simple, readable ahd re-
memberable, and their need is self-evident. It
isn't necessary to go into detail here about
their exact contents; the subject titles which
follow make them self-explanatory. The order
of issuance was happenstance, 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 coiperation 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 transmitters. Discusses the FCC-
regulation concerning the correct displa,v of sta-
tion call letters.

2) Serial numbers on WERS equzpment Each
operator-donating eqmpment 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 affixture of
serial numbers insures return of the donated
equipment to the doner at the end of the war.

3) Operators’ licenses. Concerns the FCC regula-
tion about WERS operator permits.

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

5) Headphone operation of fixed and pertable
untts. Delineates the necessity for New York
City WERS units being equipped with certain
equipment necessary to operation, particularly
headphones in report centers to prevent annoy-
ance to other civilian defense activities.

6) Use of WERS call letters and operator num-
bers. Describes correct methods of giving unit
identifications 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
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T COORDINATOR COORDINATOR |-y
ALTERNATE ALTERNATE
DIRECTOR OF PUBLICITY SUPERVISING DIR. OF CHIEF ENG. CHAIR, TECHNICAL DIRECTOR, PROCURMENT
OPERATOR BORO CONTROL COMMITTEE ASST DIRECTOR
ASST. DIRECTOR ASST. SUPERVISOR ASST. DIR. ASST. ENG. VICE-CHAIR.
] ]
STAFF fconsTRUCTION | [StarF ]
ADMINISTRATION
ASSISTANT ASSISTANT ASSISTANT - ASSISTANT ASSISTANT ASSISTANT
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Fig. 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) Subjects censored from WERS transmissions.
This procedure was issued in codperation with the
U. 8. Office of Censorship, and covers subject
material specifically censored insofar as WERS is
concerned. General inclusions in these instruc-
tions will be readily self-evident.

9) Statton logs. Instructions concerning the New
York City WERS informational requirements
of FCC regulations pertaining to logs. Log-shect
blanks conforming to FCC requirements are
issued all New York City WERS station units,
and all operators are held strictly accountable for
turning 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
cantatning WERS 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 express, 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 ulerts,
ag 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 WNYJ51.

18

In General
As has been indicated from time to time, it
has been found best 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 the dispatching of a mobile or
pack unit to any given point in the borough with

~an aceuracy of within 100 feet. This is felt to

be entirely adequate for our purpose, and rep-
resents sométhing of an 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 reasons for this are two:

1) The work to be performed is so apportioned
that no one person has more than he can handle
without hardshxp 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 burden.

2) A minimum of paper work is involved. Aside
from the written 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, etec. 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
community of any size. In reality, it is a plan of
operation which could be applied as successfully
in a community of 7000 people as for the 7,000,000
it is actually serving in New York City.

This 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 u» new field
of coramunication, one vital to our country’s
Jdefense 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 has never bcen presented to us
before. Are we responsible enough seriously to
conduct a ‘successful communications system
under the wartime restrictions imposed upon us?
Upon our successtul meeting of this challenge will
rest a very important part of the decision of what
i8 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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MILITARY SERVICE

@prrorTUNITIES for service in uniform are
the quietest this month we 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 their eligibility.

In the case 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 communieations. 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 recruiting 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 developed by corresponding with
the president of the League, George W. Bailey,
Technical Aide to the Director of the Office of
Scientific Research & Development, 1530 P St.,
N. W., Washington 25, D. (. 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 assuming 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
entitely confidential mutual exploration of the
possibilities of a more important connection by
writing Mr. Bailey at the above address.
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RADIO OPERATORS

' 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 ouly 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-
ton, D. C. : :

For service on land, many government agencies
need radiotelegraph operators and this is par-
ticularly true of the FBI. These are Civil Service
jobs, on which a vast quantity of information is
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. AIRCRAFT COMMUNICATORS
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 cuurse 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 soughbt.
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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 Scattle. [n 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 center 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 Alaskais at goverument expense. Those
interested in Alaskan service should write the
(A A Regional Manager at Scattle.

COMMERCIAL OPPORTUNITIES

'Muis month our message is directed pri-
marily toward the employer in need of radio per-
sonnel, instead of to the man looking for a radio
pusition. For nearly two years the ARRL Person-
_ nel Bureau hus been engaged in soliciting the reg-
istrations of expericnced 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 competent radio personnel is
shrinking but the completion of government-
sponsored school programs releases some in-
structors from time to time, many of whom have
excellent qualifications for positions in industry.
(thers 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 suggest he

communicate his needs 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 coperation.

Stra

Although supplies still are barely adequate,

-quartz crystals now are more plentiful as a result

of discovery of new sources and improvements in
processing. Quartz deposits have been discov-
ered in Arkansas, California, North Carolina,
Virginia #nd other areas, and thousands of
pounds already have been brought to light.
Seientists 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 process.

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

CIRCULATION STATEMENT

PUBLISHER'S STATEMENT OF CIRCULATION A8
GIVEN TO STANDARD RATE AND DATA SERVICE
‘This is Lo certify thal the average circulation per issue of
)ST for the six months’ Yenod January 1st to and including

une 30, 1943, was as follows:
Copms gold. ...oua i Qenrnmeanennn 47,722
Copies distributed free................. ... 56
Total. ..o e 48 ‘.282
K. B. Warner, Business NManager

D. H. Houghlon, Circulation Manager
Subscribed to and sworn before me
on this 3rd day of S8eptember, 1943
Alice V, Scanlan, Notary Public

siderations so require.
know

you will receive a $25 U. S. War Bond.

held confidential.

U. S. War Bonds for Stories of War Service

(ST wants reports on the experiences of radio hams in active service on the battle fronts
— for immediatc publication, where feasible, or to be held confidential where security con-

Do you have a story of war service to tell — cither your own or that of some amatcur you
¥ Then sit right down and write us a lettcer giving full details, including photographs,
clippings and othcer substantiating data where available. If your story is published in QST,

For the kind of material required, read the article ““Hams in Lombat ”* in August (ST,
p. 16. Pleasc indicate cleariy on the report if it is available for publication in its entirety, if
names, dates or places should be dcleted before publication. or if all information must be

That’s all there is to it — write us a letter relating your own war-service experienee 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 ;!

An Introduction to Complex Notation

BY KDWARD M.

A 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, 7. This article will serve to intro-
duce the mechanics of the j uperator and to dis-
cuss a few examples.

7 & =5 -4 -3 -3 -t o 2 ra “ e 1

Fig. 1

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 graphs. Now by ordinary
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-
sidered, the other being — I. For example, —6G=
(+6) X (—1). From this viewpoint, the factor
—1 i3 an operator which reverses the direction of
the length of line representing the number, but
does not affect its absolute value. Since (—1) X
(—1) = 41, two upplications of the operator
bring the line back to its original direction; this is
simply a statement of the fact that mulitiplying a
number by 1 does not change its value.

Now let us consider a means by which the
change in direction might have becen 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 u center, and that
the direction of rotation is counterclockwise.
Then the application of the operator —1 to the
number 6 rotates the line through the path
shown in Fig. 2 from the positive side to the nega-
tive side, and a second application of the operator
rauses a continuation of the rotation, in the same
direction, from the negative side to the positive
side. Hence, multiplication by —1 is equivalent to

*117 S. Woodlawn Ave., Clifton Heights, Pa.,
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rotating the line through 180 degrees. Multiply-
ing again by —1 gives a second 180-degree rota-
tion, so that two 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 cuuse the line to assume a position at right
angles to the original number line; that is, to halt -
after completing a rotation of 90 degrees from its
original position. Two successive rotations of 90
degrees — or the addition of two 90-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, from 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 90-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
equal to v/—1.

Now a negative number has no “real’’ square
root, because there is no number, positive or
negative, whichh when multiplied by itself results
in a negative number. This follows from the

Make the acquaintance of a mathe-
matical road sign which directs numbers
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 De-
fense Edition of the Handbook and the
series on a.c. mathematics which ran in
QST 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, & 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 1/—1 acquires a meaning.
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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
mto a posmve number and ~1,a number such as

imaginary number can be resolved into a real
number multiplied by /=1, where +/—1 is the
operator indicating a rotatlon of 90 degrees in the
counterclockwise direction. In mathematics it is
customary to use the letter ¢ to represent v/ —1, ¢
standing for ‘“imaginary unit.” In electrical
work, where the letter ¢ usually represents cur-
rent, the letter 7 is used instead.

Complex Notation

In the same way that a point in rectangular
eadrdinates 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 imaginary
components. Starting from the positive side of the
real axis and successively applying the operator 7,
we have:

One application = j = = 90-degree
rotation
‘Two applications = % = /=1 X /=1 = ~1
= 180-degree rotation

Three applications = j* = (%)j

= —1 X V=1 = — /=1 = 270-
degree rotation
Four applications = j¢ = (%2 = (—1)?

= ] = 360-degree rotation

Thus, with the conventions adopted regarding
Jirection of rotation and the directions of positive
und 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 7 or its equivalent, —j, means that the num-
ber lies along the vertical axis below the real axis.

22

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
components. Examples of complex numbers and
their representation as points in & plane are given
in Fig. 3. The process of identifying the numbers
is similar to that of identifying points in rectangu-
lar cobrdinates, but instead of specifying, for
example, N2 a8 being located at the point z = 3,
y = 2, we simply write Ny = 3 + j2. Using con-
ventional z and y codrdinates, the general expres-
sion = - 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:
x + jy = 1st quadrant
—x + jy = 2nd quadrant
—i — jy = 8rd quadrant
r — jy = 4th quadrant

Complex notation can easily be related to the
trigonometric functions used in alternating-
current work. In Fig. 5, point P; has the cobr-
dinates x, ¥1, and the line OP; makes an angle 6,
with the X axis. By trigonometry, the projection
of OP; on the X axis is equal to OPy cos 61, and
the projection on the Y axis is equal to OP; sin
#,. These projections determine the codrdinates
xy, 41, which, it is evident from the figure, are 3
and 4 respectively. In complex notation, Py =
3 4 j4; and since OP; cos 0; = 3 and OP; sin
01 = 4, substitution gives

Py = QP cos 8; + jOP; sin 6;
By algebra, this can be factored to give
Py = OP; (cos 61 + j sin 61)

The length OP4, which is called the modulus or
absolute value of the number, can be found from
the relationship between the sides of a right
triangle:
OP; = /zp® + ylﬂ;
In this example, -~
0Py =3+ i = 35 =5

V=Tor)
e I I )
quud;la‘;z t ] iua.drjagct
- ,,_W_
T e
REE vmaginary| axis f”
o ) ERrPTS .
tory re{z,la.ns *
T HENREREEE
1 T
~X=-1u | x- —
vadrant uadrant
4 k4 gl
=V=1or-;
Fig. 4
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Clonsequently,
Py = b (cos 0y + j sin 6;)

The factor (cos 61 + J sin 6)) 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 8 is varied, is a circle with
its center on the origin. We have here, then, a
radius vector, and complex notation gives us a
Jifferent — and convenient — way to describe it.

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

P = 5 (cos 62 — jsin ) = 4 — j3

Tt will be remembered that, in adding vectors, it
is necessary to add the sine and cosine compo-
ients separately, and then solve for the resultant.
Chus, to add the vectors OF; and OP; we use the
following procedures:

£ =2 + 29 = ()P1 cos 01 + 0Py cos 6,

344 =
¥ = 11+ ya = OPy8in 6; — OP; 8in 6,
=4—-3=1

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

/y_/ j*
/ R
5 N
\\\
e
=N
Fig. 6
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imaginary parts separately:

Py =3+j4
Py=4-j3
P =T+l

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

OP = /7% + 1% =-/50 = 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-
ductive 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+ jXy,
and in the second
7 =R —jX¢

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.

Stz TT AL
1#]3 !
2 ! »"r‘( !
i) 64/4 i
P>
) /// |
L1 54_/!

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 4/—1. Thus, as shown in Fig. 7, the
algebraic a.nd gra.phxcal solutions compare in the
addition of the two complex numbers

{1 433) + (6 +41)
Adding the reals and imaginaries, the solution is:

(14343 + (5 +Jl)b (1 +5) +i8+1)

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

(@+3b) + (c+jd) = (a+c) + b +a)

(@ +jb) ~ (c-+jd) = (a —¢) +jb —d)

{a + jb)(c + jd) = ac + jbc + jad + j°bd

= (ac — bd) + j(be + ac)

in which 2= -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 50
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that the complex number can be divided by a real
aumber 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 ag the divisor, but with
the sign of the j term changed. (The conjugate of
5 + 73, for example, is 5 — j3.) When a complex
number is multiplied by its conjugate, the result
is a real number equal to the sum of the squares
of the real and imaginary terms. Thus,

@ +3y) (= — Jy) = a* — joy + jry — 74
and gince 72 = —1, this reduces to % 4 y*. Sup-
pose, as an illustration, that a + jb is to be di-
vided by ¢ - jd. Then

a+jb e—jd ac+H jbe — jad 4 bd
e+jd e —jd e+ d°
_ (ac + bd) + jlbe — ad)
- 2 4 a?
Example of Use

In the simple series circuit shown in Fig. 3-A
the impedance is written in the form

Z = Ry +jX; = By + joL.
That is, the impedance is equal to the vector

sum of the resistive component and the 90-degree -

out-of-phase inductive component. The im-

pedance of the circuit of Fig. 3-B is written
x i
Z —Rz—‘)}ioﬂ'ﬁg——wc
where the capacitive component is lagging the
resistive component by 90 degrees. In figure 3-C
we have the circuits in series, so that

7= (& + ol + (R - &

or
Z =R+ R)+j (wL —‘wlc.)

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 Ry = 300 ohms
R3 = 200 ohms
J = 4,000 ke.
L = 15.92 uh.
C = 132.7 pufd.
8o that
wl = 400
1 i
wC 300

'The total impedance of the parallel circuit can be
found by methods similar to those used for finding
. the total resistance 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

RiRy_
R+ Ry

R =
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and by analogy the impedance of a circuit having
two parallel branches is

YAVA

Lt Dy

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

-
2

%1%

=g 7
(R, + juL) (32 ~ i_,)
w(

- (Ry + jwL) + (l?g —- ‘;76)

(300 + j400) (200. — j300)
(300 + j400) + (200 — 7300)
(6 48 — 39 — j*12) X 10
T (300 4 200) + 5(400 — 300)
(18 X 109 — j10* 500 — j100
500 4+ 7100 500 — 7100
{90 X 10%) — j(5 X 10%) — j(18 X 10%) 4 ;%10°
= (0.25 X 10%) + (0.01 X 108)
]9 - j23

o6 = 3423 — 884

Exponential Form
In the preceding calculation, the operations

~ were carried out in rectangular codrdinates. 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 codrdinate form of vectors.

Polar codrdinates, in which the codrdinate

R, L Ry .(._*l
®)

®)
=MW 00000 —Mwwn—]|
Ry L R2 ¢
©
0 I

R=300 152 wh

— ] / = 4000 kcs

r=200 C=1327uuf

(o)
Fig. 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 codrdinates
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 £ from the origin, and the
line OP or R makes an angle § with the reference
axis OX. The codrdinates of P are (R, 6), fre-
quently written R / 6, where thesign / indicates
‘“angle.”

Now in rectangular coérdinates the point P is
represented by the complex expression z + jy, 4s
previously explained, and we have the further
relation R&? = 2% 4 4% From trigonometry, the
tangent of the angle 4 is given by y/x, so that

6 = tan— Y

x

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 /6
does not mean that R is to be multiplied by Z6.
To prevent confusion and to permit root and
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 codrdinates of a point could be found
from

where 12 is the modulus. The expression B (cos 6
+ 7 sin#) is the kind of expression we need for our
purpose, but is cumbersome. However, it can be
shown that

cos @ +jsing = ei?
and
c0sf —jsing = ¥
where e is the base of the natural series of
logaritbms.
Hence
R (cos 0 + jsing) = Rei®
and
R (cos 6 — j sin6) = Re0
These forms are very convenient for multiplica-
tion 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:
26150 X 4¢139° = (2 3 4) /600 +309) = ges¥0°
$0i100 o 9g—i200 o 4 /2(e1’4°°‘44i2"°)) = i (400+4200)
= 2ei®°

(6e/40°)2 = (2i40°%2 = 3(¢i80°
V/36650° = /36 4/¢if0° = §ef0%/2 = 6id0°

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
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our parallel circuit problem by the following
procedure:

(s +jo) (B — L
B +jor) + (Bs ~ )
_ (300 +7400) (200 — 300)
(300 + 7400) + (200 — 7300)

Zp =

Zy

Fig. 9

To change 300 4 7400 to the exponential form
we must find the modulus and the exponent. The
modulus is equal to vz + 42, or 1/(300)% F
(400)* = /25 X 10* = 500. To- find the ex-
ponent we must find the phase angle, which we

1Y
z

know is given by tan—! =, Hence the angle is

L 400
390

6 = 53.1 degrees

tan = tan-! 1.333

and
(Consequently,
300 + 7400 = 500ei%3-1°

By an identical method,
200 — j300 = 360.5¢~7%8-3°

and
(300 + j400) + (200 — ;300) = 500 + 7100
= 5106,'11.3°

#0 that
G e D006 5 360.5¢-5%6-3°
o 510¢i11-8°
Z 500 X 360.58i[53'1°+("‘56'3°)_1l':p]

L ar =

510
Zyp = 353.4¢-i14.5°

Since the exponent is 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~
tions textbooks, as well as in many technical
articles in engineering publications.
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lN THIS 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 civilian and military ca-
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 ama-
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, 2

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 —
Dominick Duva, WINEA, left, and
Robert Schill, W2NLD, right. Both

were aviation cadets at Niagara
Univergity when this picture was
taken, but have since transferred to
Nashville for further instruction be-
fore receiving their commissions.
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ARMY —AIR FORCE

Lt. 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
uasked A/C Smiddy, W9OAP,
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!

)

JAEA, Russell, 8gt., Craig Ild., Ala.

AHN ()s% t,Orlando,

ICBB Du om, Lt., Presque Iale. “Me.

1DDB, Macomber.A/C axwell F1d., Ala.

1BDJ, Small, Sgt., Sioux Falls, 8. D.

1LRA. Bosworth, Sgt., Sioux Falls, 8. D.

1MET 'nerney, nd Lt Bowman Field, Ky.

2EXR, Pfc.. Sioux Falls, 8. D

zKGL,]:hIl 1t., aneapohs Minn.

2KQJ, French, I’fc Beott Field, Il.

2NCY, Splllner. Lt Seott Field m

INXV. Bowen, A/C, Oklshoms Ci F{dona

20ND. Lamprecht Pvt., Mitchell

3CBT, Cowan, Lt., address unknown

3FQT, Schafer, and Lt,, Yale Unwerslty

&[HZB Seibel, 2nd Lt., Westover I"ld Mass.
Glllen 'Pfe. Presque Isle, Me.

Btory.Pvt Patterson Fid., Ohio

" Dortch, Pvt., Westover Fld., Mass.

4HCY,

K5AD Melot 8/8gt.,
5BYF, Lynn, nd Lt., * Pec 03, Tex

5GRN, Bradshaw, S/ Ke v F1d., Tex.
5(GTS, Katzer, A/C, m&a

ex—6HJO Taylor, T/Sgt rch Fld Cal.

SJQN, b Sgt Ié;,]m Fid., T
3 raw or , ors 'ex.
;’xK%O Benham, Lt. .addresa unknown

ex-ﬁ(‘JZ Blanco. Lt., Asheville, N. C.
6IZV, Bartholomeaux, M/8t., Sa.nAntomo
8KTI, Martin, Pvt., Jefferson Bls
GM % Dowell, Lt., Pecos, Tex.

Spnuldlng, Capt., Phxladelphla, Pa.
bMWY Lundquist, Lt., Pecos,Tex.
60JB, Sturtevant, Lt., Boca Raton Fid., Fla.

 Maxw d, Ala.

 Leto, I\, Pfe., Scott Field,
6RMI, Leto,A 'Plc,, Seott, Field, IlI
ﬁRMQ, Tully, Ple., Seott Feld, 0L

88MC, (mffey,‘lnd Lt., Buksdale Fid., La.
8TJIN, Wells, Pvt., address

K7CNF, Howard, Maj., ‘hhevxlle N.C.
TGKA, Eldridge, Lt., Madison, Wis.
7(:MV Lida, aviation student, State Col-

ege. "Pa.

7IPE, Beason, Pvt., Jefferson Bks., Mo.
4JDD c5peuder 2nd Lt., Luke F1d., Ariz.
&TYJ, Fmdroh Sgt Sioux Falls, 8. 'D.
&JEL, Deeken, Lt., Boca Raton, Fia,

ex-8 R,ay. Pfe. . Sioux Falls, S. D.
8KWN, Bur, 88, 2nd Lt San Antomo, Tex.
SPNK Sou

,)LH Maths .address unknown

4DS 'Rousar, Lt., bcottheld 11.
1]11a.mson Pie. Scottbld ilg

QKPJ Lathrop, Lt., Ft. Worth, Tex.

MEﬁ Quint, Cpl. foremn duty

n, A/C, Banta Ana, Cal.

oocoo;o

. 3JAA,

9TRT, Thompson, Pvt., Amarillo, Tex.
9UVS, Paulsen, Pfe., Sioux Falls, 8. D.

9VlV Clawnhn, 2nd Lt. , foreign "duty

9WNI, Kehborn, nd Lt., address unknown

Operator's license only:

Engberg, Ln pt., address unknown
Fa; Logan, Utah
e éconneld 1.
Johnson Cpl. Alamogrado.l\ M.
Kevra, Avn. btudent Kutztown, Pa.
Miller, Pfc., address unknown
Robertson, ’I/Sgt.. foreign duty

MARINE CORPS

EN rESPONSE to our call
for more Marine Corps AWSRs,
we received a.grand letter from
the father of W4FIJ giving de-
tails of his son’s service. This
should be a good example for
other parents to come forward
and tell us of their sons who are
hams as well as Marines.

1CGY, Paige, Camp Elliott, Cal.
1GFW, Rudenauer, Lt., foreign duty
2FED Coleman‘ Lt., address unknown
3HKU, L; Lynch, Pvt., 'Grove City, Pa.
M)andorfer, Pvt,Durham N.C.
3JBS, rkowits, Pvt., Logan, Utah
.SJCE' Morris, Maj., forelgn dut
3JPL, Kozak Lt. Wasbm,gton . C.
4DPN,
4FLY, Ka)
5J00, White / gt., ad
SEOM, Rogera 2nd Lt., addxeea unknown

GI'H Harris, S/8gt. Chcrry Point, N. C.
prkem;, 2nd Lt., San Dlego, Cal.
QDNM Rathbun, Pyt., Notre Dame, Ind.

9ILQ, Crimp, Pvt Evanston Ill
Wagstaff,

AIFF, t., Logan, Uta

'-)UCD Burnett. Pvt Lafayette, Lnd
9SHO, Chnztopherson T/Sgt., San Diego
Operator's license only:

Graf, Pvt., Logan, Utah
Johnson, Sgt foml%l duty
McNett Pvt., San Dicgo, Cal.
Parsons, Sgt New River, N. C.

ARMY —GENERAL

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

1GCM, Caffery, Pvt., Camp Haan, Cal.
11.YD, LaFont, Sgt., Camp Campbcll Ky.
INDC, Ward, T/5, Fort Adams, K. L.
2CFW,, Peterson, Pic., 't. Jackson, 8. C.
:-x-).}:.JW Fellerman, Pvt,, I't. Jackson, B. C.
*MAM, Merenda, T/5 Fort Worden, Wash.

JBSR Stanton, T/5 ‘Washington, D. C.
FWF. Y Young, L BaltAmore. Md.
3GWZ Meyen. . Knox, Ky.

évté“u Collcge. Pa.
Ft. Leonard Wood, Mo.

OST for
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3IRO, Stevenson, Pvt., address unknown
4EMT, Poole, Lt. Col., Camp Croft, 8. C.
4GYH, Minturn, 2nd Lt., Lo Branch N.J.
4HPE, Gordon Capt. Ca.mp owie, Tex.
SIJA, Williams, Pvt., Sheppard F1d., Tex.
5JAT, Cresap, Ladet Iowa City, Iowa
5KHL, Garver, T/4, ‘New Orleans,
6HYZ, Rees, Capt., Camp Hood, Tex.
ex—bL[’B Shubin Sgt foreign duty
6LXC, Brock, b}Sgt foreign duty
6QVB, Nelson, Pvt., address unknown
6SGA, ayeda.Pvt Camp Shelby, Miss.
KW Huntington, Cadet Orono, Me.
K(’)TYI Nakamura, Camp Shelby, Miss.
thFO Carl, T/4 foreign duty :
Hxll S/ t., foreign duty
K"FOS Cmﬁ'ney. b/Sgt foreign duty
7FZR, Lindley, M/8gt., forelgn duty
7(:HZ uinn, §/8gt. anea olis, Minn.
8ESN, Kemberling, Ca.pt address unknown
MTE Hansen, M/Sgt. ,foreum duty
SPP Flemhmzux Lt., forcign duty
. Jorek, Sgt. stsmslpp
8UYN Zlmmerman M/bgt foreign duty
SVBS 'McFarlan, Pvt., Camp Wheel er Ga.
H Conklin, Pvt., Ft. Br};\ﬁ)
8VLC Kevra.Pfc Lincoln T
QABN Wilson, § t. forelgnduty
9BIH, Herbert, Pvt., Atlanta, Ga.
ex DCKR Andarson Cpl forexgu duty
9DLN, Slack Pvt., uddress unknown
HCE Herron Cpl Trinidad, Colo.
9JVX, Gra , Ft. Knox, Ky,
9LTC, Berndtson Cpl Ft. Logan Ohio
9MUA, Wee, Pfc., Pine Camp, N. Y.
9TFC, Stormon, W/O (jg), foreign duty
9 , Nininger, 8gt., foreign duty
9UUH, Rees, 8gt. forelgn duty
9VGZ 'Colvin, Pvt., Ft. Bliss, Tex.
Ingels, T/4, forelgn duty
9YS Hoﬂman /Sgt Camp Haan Cal.

{Operator’slicense only:

Bailey, Pvt., I't. Riley, Kan.

Berger, Pvt., Camp Roberts, Cal.

Boyle, Pvt., Ri on, Wis.

(*hambers, M/ t., foreign duty

FEvans, Pfc address own

Kisher, l‘/4 address unknown

Ford, T/3, address unk.uown

Isaacs Pvt Ft. Knox, K;

Jugenhelmer, Pfc., Ft. George Meade, Md.

Lesage, Pvt., Ft. Knox,

Lowish, Pvt., Camp Bowie, Tex.

& Mack, Pvt., Fordham University, N. Y.
Neville, Pvt Fort Adams, R. 1.
Q'Donnell, Pvt (,olumbla, Mo.

Smith, Pfc Camp Breckenridge, Ky.
Van kale, Pvt., Ft. Knox, lgy

NAVY—FOREIGN OR
SEA DUTY

ARMI1c Rices, W7THAD,
really is in the groove! He built
up a record player with the aid of
an article in QST, and says, “We
make our own recordings now
and also have the best in hep-
cattin’ music.”

1DDK, Balloom, RMle; 1LDV, Gooding,
RMa2c; INNI Prinsen, RM .HYK Melan-
won, Ens.; 20HK, Lewis, RMlc. ZLCM Mof-
fat, Lt.; JLMR., Abelcs RM30, 31<YK. Wer-
ner, RMle; 3GEV, Armstrong, EMlec; ex-
3HIP, Kramer lec 3JML, Kwapien, CRM;
2304, Stein, CRM; 4BZA Thomas.“.UR
Mercdxth RTle; 4GBA Kri :ge RT2c;
5BZH, Compton (M2c; 6AGW, Owen, ,RM3c;
6CP, Rawson, AGCRM’; 6 EMX, Hudson, RTlc,
QHID, Cotehefer, Lt. Comdr K6IQN, 8 Is»are,
Lt. Comdr 6NJK, Dixon, RMQc,
Johnson, CRM bOB(, Trumbo, L. (ig);
K71QJ, McLaughhn ARM]Iec; 6SGL, Col.lett
RMic; 8TJY, Sowma.n CRM; K6UHL, War-
ren, Lt 6UKM, Hall, RM2c 7KX, qu-rott.
(mdr.; 8NSE, Ross, CRT; $RHM, Jones,
RMie; 8UIL, Hughea, ARMlc 8UIY, Baker,
Lt.; 8YNN, Damm, RM3c: QAPU Berent,
RMlc, 9IQM, Weber, RM1c; 91YP, Larimer,
Lt.; 9LSF, Peters«,n, RT2c; OOSZ Fischet,
ARM?2e; HPIN Murtberg, RTlc, 98YC,
Heckert, Lt. Comdr 9VLG, Berent, RM2c.
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‘read it through five times in one

ARMY —SIGNAL CORPS

QST takes a bow after re-. E
ceiving a letter from Lt. Col.
Hertzberg _now on foreign duty

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,
QST. It sure looked good, and I

evening.”

1GKX, MacNeill, gt.. address unknown

1KDB. A"g‘m{j‘“sgt ;Sat addressunknown G, Bartoo, W3JAO, of Hyatts-

INBN Carleto:zfat ~ Indianapolis,, Ind. ville, Md., was a cadet at the Coast
' Manna, Pfo., Ft. Monmouth, N. J. Guard Academy at New London at

ex-2ABZ, Regan, Keyport, N. J. the time this picture was taken. We

2GOB. Davidson, Ft. Monmouth, N. I. haven’t heard from Glenn lately, but

wherever he is we're sure he’s giving

2HLS, Till, T/Sgt Military Res., Va.
a good account of himself.

Gr: ady oon Bay, Cal.
SRR K épl.

"KbS Kleaer, Lt. forexgn dut%

2LFE, Kagll::rt 2n Lt Cambridge, Mass.
2LHY, 8 tzer, T/5, Pt. Monmouth
2LOP, Cooke, Pvt., Camp Toccoa, Ga.

Fresno,
Operator’s license only:
Engstrom, Pvt., Camp Crowder, Mo.

IMTX, Samuels, Sgt., foreign duty Feldman, Cpl., Cincinpati, Ohio
20FP, .Rodm,Pvt‘.!tJamp Crowder, Mo. Secondari, 5 Ft. Monmouth, N. J.
3AQ, Hunton, address unknown Simon, T/5, Cam Crowder, Mo.
3GOZ, Reynolda Lt., Cambrldge. Mass. Sinuk, T/5, Ft. Monmouth, N. J.
3ICA, chaff, 1/5, Ft. Monmouth, N. J.

3MHU, Ken.smger. T/8gt., foreign duty WAC

4FLC, Tsumas, T/4, foreign duty

HUULevme,Lt foreign duty . Koch, Cpl., Holli . Pa.
”‘,}Bf ,ﬁne PvtT (gamp E‘mé'all“ 8UCW, Koch, Cpl., Hollidaysburg, Fa.
athews, , Davis
gg‘li%l ISg%lth kt Coxie du tyd . WAVES
ser, Lt, Col., toreign duty
6KAV, Bull, 2nd Lt., address unknow 1NRB, Bucknam, Ens., Norfolk, Va.

6PCO, Rumrill, Ens. Washmgton D, C.

6MPA, Momda.. 2nd Lt., Broakley Fld Ala, 8UCY’ Conrad. Ens.. Norfolk. Va.

6ROD, Frederickson, Capt foreign duty
6TYX, Dolan, Pvt., Davis, Cal.
7AAX, Dnllow. Ma) Sacramento, Cal.
7ELW Peterson, T/5 foreign duty
7GT. D Cale, Ma.J foreign duty
THAN, Donaldson Pfc., foreign duty
7INX, Matsen, T/Sgt., Robins Fld., Ga.
SAN'A Muscari, Lt., Ft. Monmoruth N.J.
ex- SBFI Reuman,b Sgt Camp Murp I\F
8KJP, Schneider, T/5, ¥
KRS Balmer, Lt. forel.gn duty
SNPK, Apple, Cpl., Camp Sill, Okla.
BPZE Noma,Lt Washmgton D.C.

MS, Clark, 2nd Lt., address unkn
BRZG Miller, Pvt., address unknown
83%C, Ebersole, 2nd Lt., Carrabelle, Fla.
8TQO, Malinowski, Pvt., Camp Crowder, Mo.
8TWQ, Walter, address unknown

P, Baur, address unknown
8UQW, Kacamarcsyk, Pvt., Columbia, 8. C. 3HRA, Tr

COAST GUARD

JusT to start sumething,
RM1c Voodre, WSMUR, nomi-
nates himself as the oldest ham
in service — having been past 51
when he enlisted on October 28,
1942. Any takers?

1DWG, Schermerhorn, A8, Manbattan Beach
1MJS, Bowen, RMle, Groton (,onn
2DCA Aherne, CRM, M iami,

Beecher, RMIc, Florida
ex-aGQV Twiford, RT1e, Norfol.k Va.
Treat, Asst. Surgeon . Trumbull,

8VOI, Haynes, Pvt., Half Moon Bay, Cal. Conn,
QBMW oll, Lt., Dayton. Ohio ‘UAN Britton, RMle, Port Aniples. Wash.
9CZB, Sweeny, 2nd Lt. , foreign duty Y, Murphv RT1¢, Miami

4FNR Adams, AS, address unknown
8FKL, Souza, RTlc. 8an Francisco, Cal.
ex-GR.FK Roughton RMie, forelgn duty
7GOW, Alcorn Ens., Nelscott, Ore.
8AXE, Dﬁert Ens., address unknown
8UJJ M Coxswain, foreign duty
9DIG, Jansen, address own
9TZY, Scoveﬂ Slo, foreign duty

9GAZ, Stod den, M,
912J, Ea.ton.b% oreign duty

QLCT Kirby, 1/5, Lexington, Ky.

9MHB, Mills, Lt., foreign duty

QNMH Creuts, Cpl., Camp Crowder. Mo.
9PLD, Graham, T/4 foreign duty

9POU, Pesenmeyer, Madison, Wis.

DTGO Price, Cpl forelgn duty

9TWO, Rufing, Pvt., Camp Crowder, Mo.
YURM. Austin, Pvt Camp McCoy, Wis.
9VZM, Neudecker, Lt forexgn duty

QWRB Limberg, Lt., Af

9YXY, Johnson, Pvt., I't Snelhﬁ Minn.
972EM, Toberman Pfc Camp Murphy, Fla.

Sgt ., Camp Adair, Ore.

Operator’s license only:
Widmann, ASR, Brooklyn, N. Y.

T heee five patriotic hams have just
completed a pre-radio course at one
of the midwestern schools. Before
separating to take advance training
in various parts of the country, they
got together and had this snapshot
made. L. tv r.— RT2c¢ Hamlin,
WIMCA; RT2c¢c Geisler, 2WKEY;
R'1'2¢ Miller, W8WBT; RT2¢c Blum,
W2MY; RT2c Russell, WSUIZ.




NAVY —GENERAL

ONE ham sends us a fine
list of amateurs in his branch,
and says: “Keep up the good
work on QST while the hams
make the JIGs sign QRT.”

1KVP, Randall, address unknown
ILU, Allen, Lt.. New York, N. Y,
IMHD, Jones, RM ¢, addrese unknown
iIND, McGaughey,address wn
ZDZR Grelck. Eos., Princeton, N. J.
2FKL, Nole, CRM, 'Port, Blakel Yo Waah
2JNU, Cravits, 52¢, Sampson,

2LSG, K.nowlea.AS It .Y.

2 , Laster, Ens., New York, N. Y.
ZhidQS,HovPard ,Photo. Mate 1c, Indian Head,

3CYQ, Hopwood, Lt. (jg), Lauderdale, Tla.
'i(} Loucka Lt.Comdr., Washington, D.C.
er, ARMI1c, QuonsetPt R.L
JIJ Ruehl Lt (ig), Cambndge. Mass.
art t. (jg), address unknown
('} |lson. Lt. Comdr., Washington,

4FXM Caesar, RM1c, Richmond, Fla.
4GFB, Malone. RE, address unknown
4GQW Hal! RM2c. Norfolk, Va.
i e,
resap, c. iego,
GPRC Holka (J ), Ci bhéex Ma
t. ambridge, Mass,
havarna,%lMZc. Treasure Is., Cul.
ﬁSVT Woodcock 'W/0, Corpus Chmtl Tex.
ATIX, mu Lt. (J%{ San Diego, Cal
7ERA, M M2c, New York, N. Y.
7102, Kopra. Sle, Logan, Utah
:.TBE Brown, 81¢, Logan, Utah
8EID Lorents, Lt.., orchead City, N. C.
ex-8GPF, Whlte,R.E Arhngton Va.
8TIT, Anderson, A/8, Great Lakes, Tll.
STRV Nye. address unknown
4T8S, MacPherson, RM3c, Brooklyn, N. Y.
SUCB. Fox, Lt. Comdr. Annapoha. Md.
8VQY, Roberts, A/8, Cleveland, Ohio
8VWYV, Gibson, RM10, address unknown
9AEJ, Bkinker, SIc, Stillwater, Okla.
9BL8, MacMillan, A/S, Middletown, Conn.
9DXY, Quinby, Lt. Comdr. Lincoln, Nebr,
QEH'I‘, 8, Great Lakes, 1.
9FFP, 8mith, A/8, Evanston, Il.
9GFF Frobardt, A/8, Great Lakes, Il
PA, Thompson A/& Lomsvﬂlc, Ky.
aNm& Shell, L
WM msﬁow,A{‘ ?pleton. Wis.
BOLX. Olson, Ens., Lineo
9POD, Weber Ens., Va.ahmgton D.C.

Operator’slicense only:

Allen, Candidate, Lsfa.yetfe Ind.
Aseltine, A S, Berkel

Augustyn,

c, address ‘nknown

Here’s a fine representauvc of a
radio-minded family — Pvt. D. J.
O’Connor, W8UVQ, of the Signal
Corps. He is now learning to copy
code Gl-style at Camp Koh ?er, Calif.,
baving 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 is W8SOZ.
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A "phone ham now pounding brass
for Uncle Sam, Pfe. E. J. Sedik,
WINRN, better known as *“Chink, »
when last heard from was ﬁmshmg
up his training with a bombardier
group of the AAF, His keying even
now may be piercing the ether over
some hot spot in the battle zones!

Bnemu A/B Sampaﬁrlx. N.Y.

Cral Urbana

mm A/é Boulder, Colo.
Ferraino, RM2¢: Green Cove Springs, Fla.
Hamson A/S, Farragut Idaho
Holt, 82, Mosrow, Idaho
Hooker, S2¢, Williamsburg, Va.
Janes, A/8, Urbana, Ill.
MoCuistion, A/S, Ruston, La.
McKelvey, A/B, Ames, lowa
Reynolds, A/B, Hoboken, N. J.
Rutishauser, A/B Paaadena Cal.

MERCHANT MARINE AND
MARITIME SERVICE

W. V. Lanpa, W5HNH,
Chief Radio Officer, dispatches a
message to us in which he says:
“The merchant seaman always
was a pretty unassuming fellow,
even to getting accustomed to
being called ‘Radio Officer’ in-
stead of the ‘Sparks’ of former
days. However, it would be nice
to see more names of hams in this
outfit who now help keep them
sailing.” We second this idea
unanimousiy !

1FV, Ha.nsen lJTl Tallman; 1LCA, Dun-
ham; 1LYF MKL, Peduto; IMPT
l)oherty,lNBQ Doa.k IQQ Boocock; ADGM
Jgkn(z]sot;_‘. 2GRZ, Heinek Es ‘HNZ‘.I{A gr Br t,
2, ornsen; 2LPQ, ster; org-
lum! MJRY (u]len 2'\IJO Warner; -UGO.
Schellhorn, 3GBK, Maples; 3HPO, Kost;
3IFU, Stum dpo 3JHS, Barnes: 4BRB, Sykcs
4HAG, Wal rop; 4HHK, Wilson; 5E1Z, Tay-
lor; 8GES, Johanson; ex-6LHS, Diehl; 60M
(;hurchon KERYR. Choi; 6RZT , Grill; 6SHL,

Howell; 6TMQ, Gray; 7 GBL Sterh 7JCC
Brockway; 7FH, Johnson; 8RGL, bchenck
S8XD, Gareia; 8TFX, McQueen STWP,
Wallander, 8TYX, Hunter 8VDF, BreynaL
8VSP chkman 9DEJ, Gibson; ex~9b0P
eegarden 9GZZ, Quinn
Meyer , Heffernan; 9PBW, Lee, 9PVC
Kleven; 9VQE Bellman; 9YMV, Wa.ggoner.
and Birge, I)erapellan. hdal] Fells, Gambur
Hartwick, Hollisian, Kelsey and Rampy Wlﬁ)
operator’s license only.

CIVIL SERVICE

1BHK, Orte]t,l-CC radio operator
1ENW., Moriarty, SC, Ft onmouth
1GGH, Paulsen, bxgnul be, I't. Hancock
1GRF, Munzer, 5C Labs, Ft. Monmouth
1IPL, Mix, Navy Dept., forelgn duty
1KUY, culd techmcla.n, forelgn duty
lLTC Nobrem, Philadelphia Signal Depot
Q, Pigeon, Philadelphia Signal Depot
JAOB Nuranberg. SC, Ft. Monmouth
20CX, Moscovice, Philadeiphia Signal Depot

2ERH, McHenry, Lexington Signal Depot
0B, era.m,‘radm engineer
28TT, Morse, Bignal Labs, Ft. Hancock
2HOW, Pomerants, SC Ft Monmouth
’HXO Mogensen, luﬁi Labs, Ft. Hancock
218B, McCarth P clphia Sngm] Depot
A Noves, §C, Ft. Monmouath
2KFG, O'Brien, SC, Ft. Monmouth
9KTD, Nicholas, 5C, Ft. Monmouth
21.FR, Perry, radio work Beott Field, 111
“LIR. Moore, 8C, Ft. Monmouth
“LNB, Popkm, SC, Ft. Monmouth
2LZK, Pater, radio instr., Flushing, N. Y.
'M’I‘D cCa.nn.SC Ft. Monmouth
20BD, Moreira, ins é)ed.or Iivanston, Ill.
20CC, Marshall, SC, Ft. Monmouth
20FA, Ohlstein, 8C Labs, Ft. Hancock
200C, Pope, SC Labs, Belmar, N. J.
3EIS, Mc(,lcnon NRL, Bellevue, D. C.
3EMM, Priest, radio wurk foreign duty
3180, Ocrtel, NRL, Bel evue.D_C.
JI~NG Mclton NRL, Bellevue, D. C.
3FQB, Montgomcrv NRL, Bellevue
$I'YJ, Price, NRL, Bellevue, D.C.
JHCZ, Page, NRL. Bellevue, D. C.
3HUD, McCabe, NRL, Bellevue. D. C.
3HYS, McCoy, NRI, Bellevue, D. C
3IKK, McVav, NRL Bellevue, D. C.
3JME, M L, Bellevue, D. C.
4BCZ, Mc ters, SC, Tallahassee, Fla.
4CCM, Shinn, CAA, op mcharge,Albauy Ga.
4DMZ, Pope, 'SC Lal t. Monmouth
{EHU, Wiggins USNAS Jacksonwlle. Fla,
b.H.Nf Towns, ton Slﬁl&l Depot
4EVK, McCrorE , ARM, El Paso, Tex.
4EX, Woflord, FOC, Wa.bhmgton D.C.
4FHJ, Moore, Signal Labs, t. Hancock
4FJI Strain, FCC, radio technician
1llarml, , foreign duty
«H:UO McLendon I-bC,aest mon. officer
4HUL, Petree Si Labs, Ft. Hancock
4IFE Icy, s [ instructor
HV, Phillips, SC, radio mech., Ogden, Utah
4PL Whlte. U8 Engmcera. radio operator
gABl - ., War It)cpt g;{). nght Field
te Lexmu on Si Depot
ex-5ABM, Ray. TCC, asst. mon. officer
SAET, Meiners, ton Signal Depot
5AMX Lantz, Plulad hia Signal Depot
io instructor, Good-

'hn Townsend “Naval Air Base, Corpus
o-x-.)BBB Rumb[e. Signal Labs, Ft. Hancock

23’} Ec reiber, dator. Br(t)oksskgll;il gex
Bharpwi , Lexington Si epot
5CJF, Stone. Len ton Bignal Depot

5CLP Rountree, FCC, intercept officer.
5EDE\),E Wood, Alﬁfmg nlmraf;l e%)cgtntclan
Yount, on Sign: PO
5EHU, Snyder, radio instr., Cushing,
SEIR, 'Pol vado, radio, Duncan Feld, Tex.
5EILV, Mullen, radio work, 't. Worth, Tex.
5EPC, White, NRL, 0stia
ﬁEUI Su Lexmxton Signal Depot
SEVL, Mills, instructor, 8&an Antonio, Tex.
)FDS eadgxll Lexington Bignal Depot
5FKB, Newsom, Lexington Signal Depot
5GGC, Rubin, Lexington Sl%al Depot
5GGU, Simmang, operator, Brooksfield, Tex.
exsﬁGlL erght instructor, Scott Yield
SGNF, Nelzon, F
5(:YQ Mitchell, Lexington Signal Depot
HDY, Stadtla.ndcr. radio instructor, Good-
iellow Ficld, Tex.

HIP, Smith, assve. RE, Ft. Sam Houston
ex-ﬁHYW 0'Donnell, FCC, intercept officer
5117, Morruaon. radio work. éan Antonio
sor O e

cf n 8i epot

5IVC, Taylor, Lexington Signal Depot

A1YJ, Roy, radio work, Ban Antonio

5JC, vacs,l'CC radio work

5JHR, Romine, Lexington Bignal Depot
5J1G, Nixon, radio o-techmcmn
5JKC, Montcmnyor. opr., Broaksfield, Tex.
5JQF, 'Sorrells, Lexington S|gnal Depot
SJBY, Schnutz SC, inspector, Wright Field
5JXJ, Terhu.ue. C monitoring officer
SKEE, Rotramel, Weather Burcau, Ft. Worth
SKEV. Southworth, Lexington Signal Depot.
5KGR, Theriot, Navy Dept., junior engincer,
K\I‘(lalgh%m War Dept., Washington, D.C
d owery, ar Dep! ton, .
5KQD, Young, Hight instructor

501, bhults. ton Signal Depot
82X, Senders, Lexington Signal Depot

D.II Wendt, eng. aide, Ft. Rmecrana. Cal.
GDOX Melchert Lexmgton Signal Depot

O0ST for



6RFC, Schinitz, Lexin, éton Signal Depot
ex-tFF'K, Sherman, 8C Labs, Ft. Monmouth
h(xb. Powell instructor, Marana, Aris.
Miller, SC, McClellan Ficld, Cal.
610J, Reed MIT Radiation Labg
ﬂJMR Smxth FCC, asst. mon. officer
iiJRW Stephens, NRL Anacostia
hKT Peee ra.dlomstr Whittier, Cal.
Young, SC, radio mech., Los Angeles
6MXM Waesche ()CSO Washmgton
6PBR, Shaw, Navy Dej J)t Jrescarch & dev.
61J8, Paulson, §C, Hill Field, Utah
6OAM. Nielson, SC, Hill Field, Utah
80AN, Nelson, student, Camden, N. J.
50)B Q, aughan, jr. momtormzoiﬁcer
#QPR, Neal, Army Ordnance, S8an Francisco
bR(.vN Tanuer, AAT, radio mechanic
Young.mstructor Logan, Utah
hRLJ Weber, instr., Minter Fld., Cal.
6STE., Sneddon, mstructor. Lop,'an Utah
G6SUP, Metke, SC, address unknown
#8ZR., Mussen, 5C, address upknown
6TDT, Wootton, FUC. opr., Santa Ana
6TN, Turncr, SC, radio mechanic
6UQB, Salisbury, instr., Logan, Utah
TAIT, Robbins, AAF, 'radio mechanic-tech-
nician, Hill Field, Utah
7BRD. Napper, USNTS, instructor, Moscow,

1daho
“BWG, Wyndham, Navy Dept., radio opr.
7QPG, ‘Smith, SC, 'address uuknown
ID\SV Rlplev. SC radio repair work, Walla

lla Air
7DHW. Weedman NRL, Washington
DRY, Peterson, radio opr., Ft. anht Wash.
.fFWB Poole, E. Greenwich, R. I.
7GCA, Wright, FCC, Grand Island, Nebr.
7GYB Myklebust BuStan Wauhmgton
7GU, Moore, radiosection, Gowen Field, Idaho
(HQP Rice, inspr., Wright Field, Ohio
ex-7MH, Perkins, SC La , ¥'t. Monmouth
8BZP, Peckham, I't. Monmouth, N. J.
$CRU, Susko, chief operator, Huntmgton. w.

Va.

R(‘PX Recee, Lexington Signal Depot
8DNX, Qzche, Signal Labs, I't. Hancock
8EBF, Bonn, §C, i mspr Danvers, Mass.
SEKG Moma, Signal Labs, Ft. Hancock
BENH Wolford, AAF, address unknown
8FEP, Smarey, radio i inspr., Chester, a.
ex-IgFYX Murlin, 8C, inspr., East Orange,

J
8GFD, Yatko, SC Labs, ['t. Monmouth
3GPM, O'Neil, emiaalde. Wright Field
SHEF, Weies, 5C onmouth
SHGE, Wallstrom, SC, address unknown
8IYI, Porter. War Dept opr Langley Field
8JAH, Willison, §C, eng. aide, St. Louis
8JFC, Rahmea, War Dept., radio mechanic
trainee, Fatterson Field, Ohio
8LEM, Wiejek Lenngton Signal Depot
8MAR, Weiss, '§C, chief inspector, Cleveland
SMDU, McVieker, SC, inspector, Marion, Ind.
SMFM, Rice, Patterson Kield, Ohio
8MKI, McKi 3C, radio mechamc tech-
nician, San Krancisco, Cal.
AMXL, Wataon eng. alde, Wright Feld
8NAC, Shafer, AAF, Wright Field, Ohio
8NAF, Taylo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>