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Prominent engineers consistently show
their preference for Solar Capacitors. Solar
pledges continued production of superior
quality capacitors to merit that preference.
Solar Manufacturing Corporation, 285
Mad ison Avenue, New York 17. N. Y.
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UNIVERSAL'S NEW D-20 M ICROPHONE

The stage was set for something new and here it is . Universal's Dew 0 ·20

Microphone . .. soon on your radio parts jobbers' shelves to fill your essen­

tial requirements .. . uses Universal's "Dynotd" construction .. •A dynamic

microphone of conventlonal charactertsttcs built to fill the uti lity require­

meri ts of war time plus advance styling of the many modem things to

come. Orders placed now with your Radio Parts Jobbers will assure early

delivery when priority regulat ions a rc relaxed.

<FREE - U lnorv of CommlUli('lJt/onl Picture Portfolio. Conlai....
orer a dou," ll - t 14- picturu ¥uitable for~. den or hobby
room. W rite factI,", for ,",our Pvrtf olw todav.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

,0111GH DIVISION, )01 CLAY STInT. IAN "ANCllCO II . CAU'OINIA .. C","''''O'AN DI'ISION, WoO lUNG "I"T WIST, TOlOHlO I , ONT.... .O. CANADA

•
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Mod el 5X·28A.

Mode l 5.36•

Model 5.37. L_-r:===

JIJY MOlE WA' JONDS TODAY'

•equipmen t covers
the spectrum
• Ha llicrafte rs equi pment coven the radio spee­
trum. From low to ult ra high fre q uencies the re is a
Ha ll icraften receiver rea dy to meet your special
req uire me nh. Although certain eq uipment operati ng
in the ultra high freque ncies ca nno t be d escribed
at present for security reasons, th e characteristics
of Hall icraft ers sta nd ard line of receivers may be
disclosed . Th is line includes :

~lnllt'l S -3 7. FM·AM receiver for ve ry high {re­
qu en cy wor" O perates from 130 to 210 Me. High­
est frequ en cy rang e of a ny g enera l cove rage
comme rcia l type receiver•

THE HAl LiC U fT U S CO., MANUFACTUI U S OF ....0 10

A ND EUCTIONIC EQU IPMENT . CHICAGO 16, U. S. A.

.:\I.HI.·I 5 -36. FM·AM·CW receiver. O perates f rom
21.8 to 1043 Mc. Coven old and proposed new FM
bands. On ly commercially built receiver covering
th is ran g e•

.:\I(HI.·I SX.2UA. O perates from 550 k to 042 Mc
con tinuous in sir ba nds . C ombines sU!le,b broa dca st
reception with t he highest performa nce as a verse­
ti le co mmunications receiver.

:\f~ "Ie-1 S·22n . C om pletes Hallicr.fters covera g e
in the lower end of the spectrum. O perates from
110.c to 18 Mc in four bands. A.c.ld. c. operation.
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FOR MOBILE SHORTWAVE OPERATION
E·L VIBRATOR POWER SUPPLIES

• A mong the most va luable new devel­
opments for the a ma te ur are E lectron ic
La bora tor ies Vibrator P ower Supplies for
mobile and portable ap plications to allow
effi cient o pera t ion o f powerful two-way
rad io fr om your car or an y non-fixed
source o f power.

Much o f the effec tive work o f the a ma teu r
befo re the wa r, and of the W ar Emer­
gency R ad io Serv ice w hich has performed
such a vi tal fun ction in the communica­
tions fi e ld. was made possible because of
porta ble and mo bil e r igs . After the war,
V ibra tor P ower Supp li es , wh ich have
s tood the tes t o f the most rugg ed comba t
usc in mi lita ry ser vice, will be ava ilab le
to pro vide t ro ub le-Free mobile opera t ion
bo th for emer gency servic e a nd regular
use.

P ioneer ing in cur ren t convers ion, E-L
ha s d eveloped many exclus ive adva n ta g es
bo th in the tigh t and heavy-d u ty power
supp ly field. T hese include : cons ta nt out­
p ut voltage despite wid e fluctuations in
in pu t vo ltage: multiple input and output
volta ges in one unit ; power o utp uts up to

1000 watt s. and any wa ve form. includ ing
pure si ne wa ve. When plan ning your new
layo u t, consider the ad van tages that E·L
Power Suppl ies can offer .

For the transit. railroad, avia tion. elec t r i­
ca l and elect ronic fi elds , as well as the
a mateur fi eld , E lectronic Labora tori es a re
proving the superio r d ependabili ty and
service of Vibrator P ower Supplies in
co mpara ble mi litary uses today.

Give your name to your dist rib utor for
ea rly supply when civilia n product ion is
permitted.

E-L Standard Power Supply
Model 307

This typica l Inver ter unit. Model
307. is idea l for ope rat ing receivers
a nd transmitters from the 6 volt
DC auto battery . Speci fica tions :
Inp ut. 6 volts DC : O utpu t. 115
volts AC : Output Po wer, 100
wa tt s ; Frequency, 60 cycles : Load
P ower Factor. 80 to 100 per cent.
D imensions : 1O% x7~ x8% inches.

Wei~ht: 23% pounds.

LABORATORIES
INDIANAPOLIS

INC.

Jlllnil , ..n n " uu fU UUTII;, U llIUIIIUTll IIS. AlI I m u m IIItIl I PlUIlU . n m ue, mCTlI lllC U I lUll lI l l'.(III
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wa r,
fine
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45 a re markable rec eiver - and

•

In a ll, yo u will fi nd th e RME
we ll worth waiting fori *

Em bod ying th e important ad vaneeme nh broug ht a bout by the
the new RME 45 is now ready fo r those who want a really
co mmunicat ions receive r.

Reg <llrdle ss of th e ccnt e mpl e te d shifts in a m<llteUr fr equency
al location s, your RME 45 will not bec ome o bso le te becau se it
band sp reads th e e nti re spectru m fro m 550 KC t o 33 ,000 KC.

• Now 'old on pr iority to . ".nt l<ll l "r...Ic".

The RME 45 is the product of months of pa instaking research
an d la boratory measure ments whic h he ve co llaborated t o produce

• a receiver that be Ha rs performance, sta bility and ease of operation.
In designing the receiver , not a single compo ne nt h." been neg­
lected or overlooked . From the ind irectly illuminated a nd no n­
fat iq uing cali bra ted scale to the new acoustically d esigned speak.r
housing - the RME 45 is your post-war receiver!

The ind irectly illuminated scele is designed for hou rs of non­
fatig uing ca li brated scale to th e new acoustically designed speake r
scale - wh it e le tters o n a n o p tic a lly bla ck backg round - e na b le
the o pe ra tor t o log th e frequ en cy o f t he incomi ng sig na l a ccuratel y
and e ffo rtlessly I

Features

YOUR POST-WAR RECEIVER,

•

Str...mlin.d t....o·tou ubin.t
Acoustically d.,ig nl!d sp.ak.r

housln9

R.I.., r<ll ck mounting p<lln. 1

Six b<lln ds, SSO to 33,000 KC.

Automotic noise IIm it.r

St <ll billty-t.mp.rotur. compens<lI t-
ing p<lldd.rs <lind loct<lll tubes

R.lay control <lind br.ok.in t.rmin<ll ls

Si9 n<ll l I. vel m.ter

Vorlabl. cr, sta l filter

8<lIndspru d - . quival tnt to 7S
IInur inch" for .....ry 180 d e­
gr• • sw••p of m<llin po inter
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Want characteristics and diagrams
of 400 types of RADIO TUBES?

o -

o

H ER F: is a free lO-page booklet
whi ch li sts the circuit engineers'

3"erage characteristics for more than
400 different types of radio tubes. In
addi tion, comprehensive tube and base
d iagrams are included,

You'll find th is ha ndy Sylvania
Radio Tube Characteristics listing a
quick. convenient guide in p icki ng out
the tuhe da tu y O li want.

The book let is p rinted on durable
paper- is punched to fi t your radio
notebook.

Copies are available 11 0 10 th rough
your Sylva nia di st ributor or direct
fr om Radi o Amateur Dept ., Sylvan ia
Electric Products Inc., Emporiu m, Pa.

A!!! J!loUU Il U !'l poesl b le-c-Sjlvan la
will bave Ir allMlllitting hll,e l; for
amateurs.

THIS HANDY
BOOKLET FREE!

lVAN
SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA.

M.....ers 01 R-tio Tubes; ~thod. Ray Tubes; Eleebonic Dewiee5; nUCWaeellt lamps. Rdures. AcC:!U CtNls: lncandnc:ent U~
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ZERO BIAS

sizeable por tion of the s tory can yet be
told. we can only advise the old timer to
hold on to h is bug, t he lOOO-watter and
his diversity receiver. They 'll be worth
somet hing again, some day-to the Smit h.
sonian .

Second Thoughts on the CRS

•

I T TAKES a lot of imagination t o pre-
view post-war amateur radio-and even

with imagina tion a crystal ball would be
of considerable assistance. Many amateurs
consider the war as a simple hiatus - with
the thought that after it's all over we
shall take up again where we left off when
we pulled the switches tha t Sunday night
after Pearl Harbor. The FCC has proposed
amateur-band a llocations that look very
familiar, and to perhaps most of us our
reconversion problem appears a mere mat­
ter of dusting . Th is may be so for a short
time - as it was followin g World War I ,
when the ham came back on the a ir with
his pre-war spark transmitter. However,
we venture the thought tha t could Mar­
coni look in on amateur radio in 1950, the
Father of Wir eless would be as flabber­
gasted as Napoleon would have been wak­
ing up on Iwo Jima just as the Lea ther ­
necks landed.

Wa r , for all its destruction, is the world's
most potent catalytic agen t in the chem­
istry of human progress. The flying rna­
chine entered \Vorld War I a box kite with
a motorcycle engine. It emerged a modern
a irp lane, and the 1918 DH-4 was still flying
our mail some ten years later. Similarly
with radio, the spark coil and crystal de­
tector were metamorphosed by war into
the tube transmitter, modern radiotele­
phone and the super heterodyne. At the
beginning of the present war, the a ir plane
was a relatively ambulatory proposi tion
with a top practical speed not far from 300
miles an hour a nd a theoretical maximum
of 750 m.p.h.-the velocity of sound. J et­
propelled planes have already exceeded this
theoretical maxim um, and the temporary
limit now seems to be in the neighborhood
of 1500 miles per hour, or 25 miles a min­
ute. Progress is logarithmic. That is, the
more we a dvance the more accelerated is
our progress. As to just what's happened
to radio during the past four years, no

April. 1945

w e've had time to chew the cud over t he
proposed FCC allocation of 460 to 470
megacycles for a Citizens Radiocommunica­
tton " Service. As one who well r emembers
the effort s of th is same citizenr y over the
past three decades to break into 'radio­
comm unica tion (by hook, cr ook and the
Supreme Court) without passing a n ad­
vanced examination in radio law, t heory
and code, we are particularly interested in
the suggested license requ irements. Quot.
ing the FCe-uTo procure such a license,
an applica nt need only show familiarity
with the relevant portions of the Commun­
ca t ions Act .. . No technical knoweldge
will be required."

The deg ree of "familiari ty" to be atlpu­
lated may well serve to r estrict operat ion
in this band, contrary to the FCC's a vowed
purpose of making it practically open ter­
ritory. The Commission sees the utility of
the CRS in civil ian emergencies, and some
interesting questions (as we r ecall past
examinations ) might be posed concer ning
priority of signals in distress comm unica­
tions . And there are other queries concer n­
ing basic radio law which also fall in the
aixty-Iour -dollar category. Dispensing with
technical qualifications brings up the prob­
lem of who will service these transmitter­
r eceivers and make cer ta in they do not
spill over the edges of the band which,
as matters now s ta nd , is sandwiched be­
tween facsimile and a ir navigation aids.
Certainly it is not a job for the r egular
radio serviceman, unless he possesses the
specialized technical knowledge which the
licensee himself has been pennitted to
eschew. Offhand it looks like a lucrative
chore for the licensed a mateur ex perienced
in microwave t echnique. These ar e things,
of course, which will be ironed out-and
it's a ll probahly still a long wa y off. The
FCC observes-"The design of equ ipment
for use in the cit izens radiocommunica tion
band should challenge the ingenuity of
radio designers and engineers." It will!
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$km,d Inl lrs check ~v~ry connection before this
Mei.uner electronic ~uipm~t leaves Mt. Carmel
III., i t. dell t inat ion_ " Somnvhere with the Armed
Forces;" Thie "prKi.sion~rinl" may make the differ.
ence between a . ucccssful military operation or a
defeat, and ~Ieismer ·. "precislon-el' are working for
victory.

THIS IS PRECISIONEERING
by Mt. Carmel's famed "Precision!el"

"Slep Up" Old Receivers!
These .:\Ieissner Ferrocart I. F.
input and output t ransformers
are gett ing top results in step­
ping up performa nce of old
worn receivers. Special pow­
dered iron core permits higher
"Q" with a resultant increase
in selectivity and gain , now
available for frequency ra nge
127-206. Ask {or numbers
16-5728 input , 16-5730 out­
put. List 52 .20 each.

M",N Uf"'CTURING COM'...N Y • MT. C....M EL. 11L

sonsrso U~'CTHO.llC RESE.IRflf .If'b .Il I ll 'F:' CTURC
Exporl DiI,iJion:t 5 Warren 5 1. , NnD York;Cab/~: SimotlJrice

Precisionecrlng isn 't just another word for precision qua lity.
It means that pr ide and skilled craftsma nship are repre4
sented in every product. Tothc mcn and women of Meissner,
precisioneering means that they arc ma inta ining the same
high sta ndards of workmanship that ea rned them t he na me
"precision -el't-c- highest st a nda rd of an exacting ind ust ry.

To yo u, t he users of Meissner precision-built elect ro nic
equipment , it means t hat t hese precisioneered products
give you added qua lit y, grea ter d ependabilit y.

Precision leslinl in MeiS8ner Laboratories proves the
precision quality of the work of xtetssner "precision­
..I." I t means new hhth. in performance when you
,~fy Meissm'f preci sion-built elect ronic equip­
ment for your product.

CBelltnlloa on the production of finer electronic
equipment i . chalCl.ctt'ri.tic o f the m en and women o f
~Id"nt'r. Thi, d evotion t o q uali ty production m akes
"prcd.ion~rinl" o ut o f even t he most routine ;obs--­
lives even greater Iki ll to technicians like these,

8 CQ



ELEMENTARY ANTENNAS

f or UHF TRANSMISSION

LOCATE YOUR SKY-HOOK AS ffiGH

AS YOU CAN - BUT KEEP YOUR

THEORY CLOSE TO THE GROUND

ARTHUR H. LYNCH, W2DKJ

ITHAS BEEN SAID that a lit tle knowl-
edge is a had thing. It would be difficult

to find a more com plete exam ple of t he
troth of this statement than is provided in
the folk-lore of ultra-high-frequency oper ­
a t ion, So much has been said and written
that is n' t so, the neophyte in the ultra­
high-frequency field may well be led to be­
lieve the whole business is over his head.
Nothing could be further from t he truth.
Ultra-high frequency , ca lled u .h.f. by the
sophisticates, is much easier to manage as
a means of com munication than any of t he
lower frequencies.

It will give me great personal satisfac­
tion to point out a few short cu ts and I
welcom e t he opportunity to explode a lot
of lido's and don'ts," apparently conceived
by folks who have r ead about these things
but have never taken the time to do them.
Lest these r emarks be construed as im­
pugning the work done by some of the
more serious antenna experts, I hasten to
r emark that one may learn much, in a
practical way. from such as A. A. Alford.
Nor should his practicality be considered in
the light tha t he does not back it up with

•

A full.....u . IO·met.r bum d.si9n.d by the author
for op.r.tion at the N..... York World's Fair st.tion
W 2USA. Th. transminion lin. (which 9..... the "•••
perts" hurt f. ilur. ) wu ordinary .....ist.d li9htnin9
cord, No. 14 ....eath.r.proof. 300 f••t lon91

•

W2 D KJ

Th . aut hor is an old t im.r .hos. ori9inal lic.ns.
.as • first-da n commercial tidet Issued in 1912.
Antennes are his specialty, and his pet d i....rsion
is the comm ission of mayh.m and hi9h treason
a9ainst many secred notions con ce rnin9 ant.nnu
and transmission lin es. But what he seys is becked
up with OX records on the .i,.

,
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O ne of the euthor's pre-war rigs. Th ~ transmitter on
the left and the National "1-10" receiver were o per­
eted on 2'12 meters with antennas simila r to those

described in the article

mathematical analysis of a very complex
variety. He does, and how!

Antenna Theory

You may, if you choose, begin your in­
vestigation of antennas (the correct word
is antennae, but who cares?) by studying
the performance of electr ical wave motion
in space and on wires . It is not a bad idea ,
but it takes time and you may be sure that
a lot of very capable engineers and in­
vestigators have covered the ground before
a nd that the formu las (formulae, for the
purists ) they have evolved really have
some fo undation in fact. You will find that
a ntenna dimensions are often not too crit­
ical, un less it is necessary to squeeze out
the very las t mill iwatt of radiation. Also,
no matter wha t you do, some "wise guy"
will te ll you how much better it could
have been done a nother way. Don't let
t hat d isturb you, fo r you will find, in a
grea t many cases, that your adviser has
not even tried the system he recommends.

For most practical purposes, there is
agreement that the s implest form of an­
tenna is one-half wave length long. The
practical operating length of such an an­
tenna (in inches ) is obtained by dividing
the figure 492 by the frequency in maga­
cycles. For instance, the \VERS stations
a re permitted to operate on the frequencies
between 112 and 116 megacycles, which
is roughly called the two-and-one-half meter
band. Taking the upper limit, the center
of the band and the lower limit of this
frequency spectrum, we divide 492 by 112,
114 and 116, and arrive at 4.39, 4.31 and
4.23, respectively, There is not too much

10

difference, so a good compromise, par­
ticula r ly if we would like to operate any­
where between the extremities of the bank,
is the middle figure, Which, when changed
from the decimal, measures four feet, three
and three-quar ter inches. This length does
right well, under most condit ions, up to
116 and down to 112 me. If doesn't make a
bit of difference how much power our
transmitter is getting to put out. It may '
be a flea-power walkie-talkie or a power­
ful television station. If we're going to
operate on 112-116 megacycles, the length
of the antenna will be the same. The same
size antenna will be suitable fo r receiving
as well as transmitting.

For the sake of this discussion, let us
consider our 51% inch antenna as our
"fundamental" half wave. If a ll ou r- oper­
ation is to be done with such a s imple
radiator (as is the case in u-h-f work ) , it
is worth while to consider how we can
best get the power from our transmitter
in to the antenna, and the siggnals we de­
sire to hear from the antenna, which then
is the picku p device', into our receiver. In
certain fo rms of operation. such as the
"walkie-talkie, it is more convenient to em­
ploy only half the "fundamental" length.
The combination transmitter and receiver
t hen functions as t he ot her half of the an­
tenna , and is called a "Marconi" or quar­
ter-wave antenna. This may well be the
subject of another discussion but has no
prac tical bearing on present considerations.
While it is common practice to provide
a whip-type a ntenna or a tubular rod some­
what less than a half inch in diameter for
operation on the frequencies and with the
power we are consider ing (WE RS stations
being limited to 25 watts input ) , there is
a lot to be said in favor of other radiators
we shell describe.

Transmission Lines

The matter of getting the most power
into the half-wave rod as well as the con­
venience with which we are able to do it
are the two most important considerations
which merit our attention. If t he sys tem
is efficient for transmitting, it will be good
for receiving, other essential elements be­
ing the same which is the reason that most
of the information about this subject ap­
pearing in print is concerned with t rans­
mitting aerials.

CQ



While antennas are on the agenda of
near ly every radio gathering and lead to
discussions which might, in many in­
s tances , be described more correctly as
brawls, it is the rela ted subject of t rans ­
mission -lines and impedance - ma tching
which really enables the boys to hold forth.

\Vhere the distance from t he point of
operation to the antenna is more than a
few feet , it is doubtful that a ny fo rm of
t ransmission line is superior or even equal
to a line fanned of two wires suitably
s paced, insulated a nd impedance m atched
to the transmitter Of r eceiver on one end,
and to the an tenna, on the ot her. \Ve hope,
la ter , to enla rge upon such a line, which
has given g reat sati sfaction to those who
have the s pace, fac ilities and the ability
to get the thing going well. I t is not an
easy job. One or two false moves and the
whole works is wort h much less than some
of the more simple ar rangements which
follow.

The Average Installation

inside ends of antenna, E and E , by one
inch.

Our 51%" rod has been cut in two, at
the center, thus giving us a ha lf-wave an­
tenna, made of two quarter-wave rods.
(Ot her arra ngements will be shown, where­
in t he rod will remain in one piece; but
t his will suffice as a star ter. Aside from
the matter of convenience, it will be found
that there is room fo r IitUe to recommend
one type over another. \Ve shall consider
several, so that the most readily adaptable
may be employed ).

Transmission line I, a twisted pair, runs
from the a ntenna connec t ion on the trans­
mitter through a suitable lead-in insulator,
H, and the porecelain-insulated screw-eyes,
F lo F" F, and F h to the inside terminals
of antenna rods E , and E,. Where the dis­
tance from the shack to the radiator
(aer ial) is three Doors or less, losses in t he
transmission line are not too important.
Therefore almost any kind of twis ted pair
can be used- such as No. 14 electric-light
wire having a weather-resistant insulation,
or any good rubber -covered cord. The bet-
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Fig . I. Th e b,uie d i-pole a nte nna. A simpl. , reliable
rad iator on its own, it i5 the sta rti ng point for othe r
a"tenn u a nd arrays of higher efficiency. O utsid e of
the actual length of the rods, the m0 5t importa nt

d ime "5io n i5, how high can you g et it.

ro-

There is little gained in considering an
ideal case, so let us think of an ins tallation,
which, except for minor differences, repre­
sents an average fixed-location figure. Port­
able and mobile s tations will be studied at
another time. We live, let us say in a
typical two or three s tory building in the
suburbs, or, in an apa rtment, not more than
three floors from the roof. Such a condition
is covered by Fig. 1. The following sugges­
tions serving as a guide, may be altered
to suit circumstances. For ultra-high oper ­
at ion the height of the antenna. above
ground as well as above surrounding ob­
jects, is the most important consideration.
Therefore, a ll ot her conditions being equal,
the higher we can place the cross-arm and
the taller we can make the suppor ti ng
mast, the bet ter off we are going to be.

Pole A is a self-supporting (uri-guyed)
wooden mast conveniently made from an
ordinary 2 x 4, say ten feet long. The
manner of securing it to the roof is left
to the ingenuity of t he ham. The stand-off
ann is a lso a 2 x 4, long enough to permit
the transmission-line I , to be run for a bout
three feet at right a ngles t o C before start­
ing to descent. Antenna support C is a
piece of well-seasoned wood, 1" x 2" x I S....
mounted edgewise. The spacing of the insu­
lators is unimportant, t hough room should
be left in the center to separate the two
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Fig. 2. A volta ge-fed version of our fu nda me ntal half.
wave antenn a . The lower portion of the ra dia lor and
E1 form a matching stub which permits effic ient Irans.
fe r of ene relY to and from the .erial via the twisted

pa ir trllllnsmiuion line

ter the quality of the transmission line, the
better the results, but reasonable efficiency
can be expected even wit h a n inferior con­
ductor. If the antenna and transmission
line are both indoors, as in attic install­
ations, weather-proofing is less important.

Apartment Hause Installations

If the installation is made in a steel­
girder apartment house, wooden supports,
such as G, and G,) should be used as stand­
offs to reduce the loss which would occur
if the lead-in, 1, were run close to the build.
ing, These supports should be from two t o
three feet long. Where the building is
frame, brick or stone, and the transmission
line does not closely parallel the electric­
light wiring, the porcelain-insulated screw­
eye, F

"
F r , etc., can be affixed to any con­

venient part of t he s tructure so long as the
lead-in is spaced a few inches from the
building. Good tension joints should be
made at points of strain.

Some question may arise (from the so­
phistica tes ) concerning our recommenda­
tion of the set-up illustrated in F ig. !. This
is a worka ble and funda mental design. In
a future article we propose to show how
the same mechanica l assembly, wit h minor
changes tn the antenna itself, can produce
outstanding results. The common name of
the radiator we have been considering is

12

"a current-fed, half-wave di-pole." Its im­
pedance at the center, where the trans­
mi ssion line connects, a pproximates 70
ohms - which is pretty close to the im­
pedance of most twisted pairs. Hence we
are providing a good impedance match be­
tween line a nd radiator-and without the
use of calculus.

A Simple Alternate

Another simple an tenna system with
s imilar performance is shown in F ig. 2.
I t may be easier to use in some locations
- pa r t icular ly in the suburbs. Here again,
the higher the mast the hetter the results.
An ordinary telescopic a utomobile rod is
used for t he antenna E , as well as half of
"matching stub." The other half of the
stub, E" may be a similar piece of metal
tubing, or even a short length of heavy
wire held away from the mast by stand-off
insulators. Insulators D I , D I> D, a nd D, may
be of the type standard with automobile
whip antennas. I t will be noted that E ,
has been extended to an over -all length of
78 inches , while E , is 26y' inches long ( t he
difference being our familiar 51% inch
rod ) . The space between B, a nd E. is ap­
proximately 2 '12 inches- and don't worry
too much about it .

\Vith this modification of our original de­
s ign, that por tion of 1, ex tend ing beyond
the upper end of E, remains our half-wave
antenna. However, as it is fed at the end,
(a point of high potential) it is tenned
"voltage fed," and the impedance at this
point is very much higher than at the
center of the di-pole. Considerable loss of
power would result if one side of the
twisted pair were connected to the end of
the 51% inch length. The additional 26y'
inches a nd the extra rod or wire, E ., form
what is known as an impedance-matching
transformer-or matching stub-which
solves t his problem. The transmission line,
1, is run through stand-offs F, and F"

Good mechanical assembly, insulation
and material, intelligently a pplied, are
highly conducive to good resulta, but the
difference between expert and poor con­
struction is of much less importance than
height. For the antennas just described, or
any other types , especially when working
wit hin the low-power limitations of WERS
communications, transmission line and im­
pedanee-matching losses should be mini..
mized by common good sense. A good co-

rConnnued on page 381
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LIFE-RAFT

TRANSMITTER-RECEIVER
REQUIREMENTS OF nns EMERGENCY SERVICE

- AND A HAM PORTABLE DESIGN

PAUL L. RAFFORD, JR.• W2G9M

INLATE 1941 the author became inter-
ested in t he development of a small

t ransmitter fo r use aboard r ubber life rafts
which are standard emergency equipment
aboard all commercial and military aircraft
in over -ocean service, The transmitter­
receiver herein described was not built as
the ultimate in either circuit or mechanica l

Schematic d iagram. L, - " .p rong , Ph " form. 20
turns No. 16, elese-weund. 1, - b- prong 11/..... No.
26 wire ; ant. coil, ] turns on top of form: 7 rid coil ,
If:," below an t. coil, 15 turn s spaced o.... r ~ : ticUer,

Y,," below g rid coil, 6 turns, close-wound.

design. The problems of water and shock
proofing were ignored. The primary pur ­
pose of t his unit was to demonstate t hat
a ligh t-weight transmitter and receiver
of dependable character is tics could be con­
s t r ucted within str ingent weight a nd size
limita tions. The result is a completely self­
contained, battery-powered unit 9 ;~ wide,
772" high, 7~ ;; deep, and weighing 10
pounds.

The transmitter-receiver, bu ilt a long
amateur lines, was intended to be tested un
amateur frequencies and used as an auxil­
iary portable at the author's station,
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"Gibson Gir' " Features

; rensmitting coil, l " is beh ind output condenser on
edreme 'eft. Cryst.l, with shield removed, is ned
to it. Audio transforme, is in the center with the

rec eiving coil unit. l:. on the right

mit ter-or it may be keyed manually. It
operates on t he international dis tr ess fre­
quency, 500 kc only. The range is approx i­
mately fif'ty miles under average conditions
and reliable radio bearings have been taken
at this distance. It is reasonable to assume
that under certain sky-wave conditions the
range would be greater.

However, there are certain disadvantages
in the Gibson Girl. Using the same power
on a high frequency, distances of several
hundred miles might readily be covered.
Amateurs have proved the ability of "flea
power" transmitters to work over great
distances with surprising consistency on
high frequencies. A transmitter having at
least one constantly monitored emergency
frequency in the 5 to lO-mc band in eddi­
tion to 500 kc would be of considerably in­
creased in an emergency. At present, part
of the disadvantage of short-range com­
munication on 500 kc has been overcome
by the elaborate monitoring procedure
established on that frequency during the
tow international distress periods each
hour. Practically every ship, plane and
ground station engaged in ocean transpor­
tation communications maintains these
watches and the chances 'of being heard
by a nearby station are fairly good and
direction-finding facilities are a lso avail­
able on 500 kc.

Power

The ter m "strength" was used in con.
j unction with the abili ty to operate the
Gibson Girl. Anyone who has cranked a
Gibson Girl will agree that it requires no
small amount of effort and it is question­
able whether survivors after several days
at sea, without adequate food and water,
would have the strength necessary to crank
it during each one of the silent periods. The
only alternative is batteries. During the
few years preceding the war the radio in­
dustry saw the development of portable
broadcast receivers that were entirely self­
contained and powered by batteries. The
battery and radio tube industries developed
components to meet the needs of the man­
ufacturers of these portable receivers, ana
the transmitter-receiver herein described
was designed around the best equipment
available in late 1941.

The chief disadvantage of battery power
in a transmitter is the relatively short
life of the battery under operating condi-

I-

W2GQM. Construction was completed late
in the evening on December 6, 1941, The
7-mc ham band was crowded that night.
The transmitter was connected to a con­
venient receiving antenna approximately
15 feet high. running 60 feet a longside a
frame house. A local station a few miles
distant was immediately contacted and re­
ported a strong, clear signal. The hour was
la t e a nd i t was decided to postpone further
tests until the fo llowing evening, Needless
to say. there never was a following evening
for a mateur transmissi on purposes. How­
ever, for the general in terest of radio
amateurs and t hose in particular consider­
ing t he post-war construction of a small,
portable, complete radio station, we pre­
sent the constructional deta ils at the end
of this article.

It is interesting to discuss at this point
the various features of the "Gibson Girl"
and compare them with the features ana
advantages of this unit. The Gibson Girl
has done its job well, saving of many lives
in various theatres of war. It is now stand­
ard equipment aboard all U. S. .aircraf't
that might possibly be forced down at ea.
I t can be operated by anyone with suffi­
cient intelligence and strength to carry
out the simple instructions. Either a kite
or a balloon may be used to raise the an­
tenna. It is powered by turning a crank,
which also automatically keys the trans-

14 CQ
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ti ons. However, within r ecent months a
new type of storage battery has been a n­
nounced, which is packed dry, maintains
its charge indefinitely and ma y be fill ed by
a simple, instantaneous process . This ba t­
tery is a vailable in a convenient uA" and
" 8 " pack designed for small portable
equipment and appears to be the answer
to the battery problem.

Receiver Worth While

\Vhen the Gibson Girl was developed, it
was intended to be operated by personnel
without technical radio-operating training
a nd so there was no need for a r eceiver
to be included. However, if a high-Ire­
quency receiver is used in conjunction with
a high-frequency transmitter, it would en­
a ble an operator, even of minimum skill ,
to maintain two-way cw communication
with shore and rescue stations. Practically
a ll over-ocean aircraft car ry a competent
r adio opera to r and it has been the cus tom
of commercial a irlines, when flying any
but very short over -sea routes, to em ploy
two Radio Officers. In addit ion, most pilots
are required by their organ izations to ha ve
a minimum of r adio-operating t raining
which in most cases would be sufficient to
operate an emergency transmitter of this
type. It therefore is r easona ble t o assume
that at leas t some of the survivors of a
Janding a t sea would be capable of operat­
ing the equipment. In the event that there
was no technically t r ained survivor , the
equipment could be operated similar ly to
t he Gibson Gir l by a simple switch ing ana
crank system for sending the SOS auto­
matically.

After several da ys a t sea aboar d a life
raf t, there might be considerable doubt as
to the accuracy of the t imepieces used for
navigation. A knowledge of t he exact time
is essentia l for determining accurately latr­
tude and longitude and also the star t of the
500 kc s ilent period. if a s im ple receiver is
a vailable that will cover t he 5, 10 or 15
me broadcasts of the National Bureau or
Standards radio stat ion, WWV, near Wash­
ingt on , D.C., the exact time may be de­
termined at practically any time of t he
day or night. Other stations also broad­
cast accurate time ticks a t var ious houre
and may be heard practically anyw here.

The Pre-Peorl Horbor Model
P lug-in coils were employed in this tear

model, for the sake of s implicity. A super-
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heterodyne was considered, but the addi­
tional tubes, coils and space r equired out­
weighed the slight advantage of a superhet
over a regenerative receiver. The receiver­
in this uni t has been able to pick u p every
s ignal t hat was fairly r eada ble on a 12-tu be
superhet. Most of the aeronau t ical g round
and marine coast stations employ high
power on relatively clear channels, so sel­
ectivity and sens it ivity are no problems 111

a life-raft receiver. The regenerative de­
tector is a IN5GT and covers 4.9 me, to
9.6 mc. with a coil as s hown. Oscillation is
smooth over the entire range and although
reception is best with an antenna a pproxi­
mately 60 feet long, the r eceiver will oper ­
a te satisfactorily on much s horter lengths.
The out put of the detector is t ransfo rmer
coupled to a two-stage ampli fie r buil t
a round the triode a nd the pentode units or
a ID8GT. It is necessary to shield the grid
leads to prevent a udio oscillation. Hand
capacity effects to the r eceiver tuning con­
denser are eliminated by means of a small
sheet of aluminum mounted behind the
main panel as can be seen in the photo.
graph.

Th e Tronsmitte r

The transmit ter employs a 1Q5GT in a
Pierce crystal oscillator with a pair of
parallel lQ5GTs as amplifiers. Use of tho

Top view of transmitter-receiver with battery, giving
a good idea of over-all co mpa ctness. Frequency
rang e is from 4.9 to 9.6 mc with coil specifications

a, given
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The complete transmitter-receiver unit with batt.rie,
enclosed - ten pounds of two-wey ra dio. with •
potentia l long -did ance rang e, in " cue 9" wide,

J lh ," high an d 71f, " deep

Pierce crystal oscillator eliminates osctl­
later tuning controls, and with a crystal of
normally good activity operation is quite
satisfactory. It is preferable to operate the
output stage as a st raight amplifier but
doubling is possible with somewhat reduced
ouput , For the purpose of battery economy,
the use of a crystal oscillator by itself
might seem advisable but the far more
stable operation of a n amplifier in tuning
practically a ny length of antenna out­
weighs this advantage. Tuning is accomp­
lished by means of the " pi" network and
with the coil and condensers shown, al­
most any length of wire from 15 to 100
ft. can be matched. However. some diffi­
culty may be experienced in the neighbor­
hood of a quar ter wave (33 feet in tne
case of 7 mc) as the loading or output con­
denser effect becomes nil, and the amount
of a mplifier loading is dependent on the
ratio of the input or resonating condenser
to the coil inductance a t r esonance. The
recommended len gth of wire is anything
between 60 and 80 feet for 7-mc bana
operat ion.

Ope rat ion
\Vith the transmit-receive switch in the

t ransmitting position, plate current is ob­
served fo r minimum current as the input
condenser is resonated for various settings
of t he output condenser . The tank con­
denser should be adjusted to provide a
loading of approximately 25 rna. with the

16
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.nput condenser adjusted to resonance. The
input power is slightly more than two
watts and it may be assumed that some.
what over a watt is in the antenna. A
fairly good ground connection should be
used as this antenna system works agains t
ground. It is necessary to shield the crys­
ta l as both holder plates are operated above
ground, and amplified self-oscillation, due
to capacity between the coil and cr ystal
holder, may occur . The photograph of the
rear of the transmitter shows the crystal
holder with the shield removed.

The transmit-receive switch shifts the
filament vol tage a nd the antenna from one
section to the other. This switching a r ­
rangement saves battery power a nd per­
mits dual use of a single aerial. There Is
a few seconds delay after the switch is
thrown before the filam ents heat to oper ­
ating temperature, but this is not a ser ious
disadvantage. The transmitter is keyed in
the "B" plus lead of the amplifier. Break-in
operation was considered but the details
involved, such as a keying relay or provid­
ing a separate receiving antenna, ruled this
out. The power from the battery is con­
troJled by means of a switch which breaks
the plus A and B minus voltages.

Construction

The unit slips readily out of its plywood
case, to which it is secured by means of
four machine screws and wing nuts. The
machine screws are mounted on angles
which in turn are screwed to the inside
of the case. Four holes, one in each corner
of the panel, accommodate the screws. The
washers and wing nuts are then fastened
on the outside of the panel as can be seen
in the front view photograph. The case it­
self is const ructed of v.. " plywood. The
front panel, made of %" tempered mason­
ite, is secured to the aluminum chassis by
means of the two potentiometers and jacks
mounted at the bottom. The chass is dimen­
s ions are 8" wide, 4 ~" deep and 1 ~"

high. A handle is screwed to the top of
the case to facili tate carr ying. The battery
originally used with this uni t was a Bur.
gess 5DA60, providing 1'1, volts and 90
volts. Any similiar t ype may be employed
providing the case dimensions will accom­
modate it. The chassis and panel are
painted in a "Communications Gray"
wrinkle finish, the case a smooth. glossy
gray, whiJe the inside is varnished.

CQ
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GET ON THE BEAM!
A PRIMER ON AVIATION RADIO

L. LeKA5HMAN, W210P

AVIATION radio is playing an increas-
ingl}' important part in our daily lives.

The success of t he airplane as a practical
t ransportation device may be laid on t he
door-s tep of r adio. Scheduled flying in a ll
kinds of weather, traffic control involving
hundreds of planes, landing with ceiling
zero--a re possible only because of radio.
It is the purpose of this article to discuss
br iefly such major radio aids used in the
domestic aviation field as a re not r est r ict­
ed. Actually the lis t will be quite com­
plete, because few of the secret war time
inventions will fin d immediate application
in commercial flying. Th is is not a tech­
nica l treat ise, so we call it a primer on
aviation radio.

The amateur has been familiar with air­
craft transmitters and receivers for m any
years. Weight limi tations has necessi­
tated unusua l mechanica l a nd electrical
circuits in commercial design, though bas-

April, 1945

ically they are straightforward receivers
and transmitters. Band-switching , crystal
switching, pr e-tuned circuits, AI , A2, or
A3 em ission, built-in antenna loading,
ease of ser vicing , anti -shock mounting and
rigid mechanica l specifica tions, a re j ust
some of the · important considerations in
a irplane radio design. The receivers differ
principally in that they may be r equired
to perform multiple functions. For ex­
ample, an a utoma t ic direction finder may
a lso be used for communications on the
range band. However, it is more common
to find a separate receiver for every job.
A comple tely equipped a ir liner will have
a t least one automatic direction finder
(more likely two ) , a commun ications re­
ceiver for the low and medium frequen­
cies, a very-h igh-frequency comm unica­
tions receiver, a VHF marker beacon re­
ceiver, a low-frequency range receiver; a
VHF localizer and ranger receiver, and
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Airport traffic control tower at CAA operated
Washington National Airport _

-CAA Photo

possibly a radio a ltimeter, as well as an
interphon e amplifier. There a re, of course,
many different classes of commercial
planes. Those flying a domestic run will ,
as a rule, have installations quite differ­
ent from planes on overseas routes. Air­
craft flying outs ide of the United States
usually have greater duplication of equip­
ment to allow for possible failure in flight,
and car ry less equipment used only in
conj unc tion with domestic radio aids.

The principal radio a id to fiying in the
Un ited States is the r adio range. The
four-course Adcock type of simulta neous
range, is being rapidly replaced by ranges
on the VHF. The loop-type range is used
to far Jesser ex tent. and while still f re­
q uently encountered, is a lso giving way
to more modern developments. On the
VHF there a re a four-course aural range
(s imilar in operat ion to t he low-frequency
prototype), a two-course aural range, the
two-co urse visual, a nd the omni-directional
r ange, which seems likely to supplant an
t he other types soon after the war.

Simultaneous Radio Range

The simultaneous radio range is t he
most common used in th is country at the
present time. It consists of five 125 foot
towers on a 600 foot square, the odd
tower bei ng placed in the center. The two

18

pairs of crossed Adcock antennas a re 90
degrees in space with respect to each
ot her . The s tation is a familiar s ight
a long many American highways. Two
transmitters a re separated in frequency
by 1,020 cycles. One transmitter, the
wea t her and voice transmitter, is con.
nected to the center tower . The other
t ransmitter is keyed from one pair of
towers to the other. The center tower
t ransmits continually, except when inter.
rupted for voice announcements. A filter
prevents the 1,020-cycle tone from mod­
ulating the transmitter on speech. Planes
are equ ipped with fi lters allowing the
passage of only the 1,020 cycles for flying
the beam, or eliminating this for monitor­
ing speech. Course alignment is accom­
plished by a goniometer adjustment on
the ground.

Each of the Adcock radiators has a
marked directional characteristic and the
pair forms a figure eight pattern. The
two figure-eigh t pat terns may be rotated
in azimuth by employing a goniometer ad­
j ustment consisting of two primary and
two secondary windings. The angle be.
tween the primary coils of t he goniometer
can be varied from 90 degrees , resulting
In- a varied course a lignmen t. The course
alignmen t may a lso be changed by insert':
ing a resistance in the circuit, or by some

Th e "office" on ill DC l trillnsport. Note the ADF and
the mutipl icity of redic controls on the ceili n9 pa nel

-American A irlines Photo
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The loop type range is unsatisfactory
for more than local work, from the hour
immedia tely preceding darkness until
some time after s unrise, due to "night ef­
fect:' Both the ver tical and horizontal
portions of the loop r adiate energy. but
the horizontal component is reflected by
the Heavyside layer and a rr ives at the
receiving point out of phase with the ver­
tically-polarized part of the signal. This
tends to cancel the desi red signal and pro­
duces false or unreadable courses. How­
ever , close in to the range (less than 30
miles or so) , this effect is negligible at all
hours. Another shor tcoming of the loop
range is that the keyed ca r r ier must be
int errupted fo r voice broadcasts or to
comm unicate with a ircraf t . During instru­
ment weather conditions this has proved
very dangerous. However, because of their
relatively low cost, loop type ranges are
employed where pu rely local coverage is
the principal requirement, as a t a irway
intersections , emergency fields , or gaps
along the a irway not adequately covered
by the r egula r range station. During
night-time t he loop type range should be
used wit h extreme caut ion.

Both types of low-frequency rad io range
have a n um ber of in herent defects that
a re pr imarily a result of the operat ing
frequency. Most serious of these is " night
effect" (caused by ionosphere reflection)
resulting in wandering legs, false courses

other method so tha t the power delivered
to one of the Adcock systems is less than
the other. A phase-sh ifting network may
be used to in t rod uce a phase sh ift between
t he cur rents in the two towers compris­
ing one of the Adcock antenna systems, so
that they are no longer 180 degrees apart.
Permitting the center tower to receive
some excitation from the second r -f chan­
nel while it is switched to one of t he
Adcock systems will also cause a course
s h ift in the same manner as a phase shift.
These several methods can be combined
for extreme flexibility.

Directional Loops

The loop-type range consists of two
loops crossed at right angles. RF is fed
to the loops alternately by a motor-driven
switch. The signal is modulated at a udio
frequency and keyed at the same time to
prodnce the character N in the field
formed hy one antenna, and t he letter A
in the field of the second a ntenna. The
letters a re so keyed tha t in the quadrant
of an individual antenna ei ther the A or
N signal will be heard. The keyed signal
for both quadrants is audible approach­
ing the intersection of two Jobes and fin­
ally, when on the bisecter of the intersec­
tion of two lobes , the A and N signa ls of
the same intensity interlock, and form a
steady (on-course) s ignal.

Bend;.. reek-mounte d transmitting and receiving
equipment on a DC)

VHF Ra nge at Blad

Night Elfects

Moshannon, Pa.
CA A Photo
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weight radio receiver, to navigate by radio
anywhere in the count ry.

The regular four-course, and two-course,
a ural VHF ranges a re similar in many re­
spects to the low-frequency range except
fo r antenna design. The small s ize of the
physical layout makes tbe VHF stations
much more economical to install. The an­
tenna array in general use employs five
horizontal Alford loops (not to be confused
with Adcock ) mounted on a tower ove r a
coarse wire mesh a pproximately 30 feet
off the ground. The most practical struc­
ture comprises a 30 to 45 foot counter-

poise, with the a ntenna located % wave
above the counter poise. The wire mesh
provides a counter poise essentia lly free
from the effects of snow, vegetation, etc.
Minor lobes of the two antenna patterns,
intersecting to form secondary equisigna l
zones, is the biggest problem encountered
on the VHFs. It is also extremely impor­
tant t ha t changes in the altitude of a
plane will have no effect on the equisignal
course, a sit ua t ion encountered in some
VHF designs. It is interesting to note that
while a dec ided increase in distance range
can be obtained by increasing the height of
the tower, the introduction of multiple
lobes due to reflect ion from the ground.

•

and multiples. Sensitivity to static and
terrain effects a re also pronounced. In ad­
dition, because of lack of a dditional fre­
quencies, s tation separation of 3 kc a nd
geographic distribut ion have been inade­
quate to prevent skip interference be­
tween s tat ions. The solution to the prob­
lern has been t he adoption of the very
high frequencies for a n entirely new sys­
tem of airway ranges. The VHFs have
overcome almost a ll of t he inconsistencies•of the low-frequency range, while present-
ing fewer technical problems. Night effect
a nd static a re completely eliminated. mul­
tiples a nd course bending are reduced to
a minimum, sk ip interference is non-exist­
ent, and a large number of frequencies are
a vailable. However, the VHFs are not a
cure-all, especially on phone, where even
line-of-sight transmissions a re subject to
severve interference, if only because of the
act ivity on the band.

The VHF Range

•The latest and most prorms mg of the
VHF ranges is the a ll-direction (or ornni­
direction range), which registers the bea r ­
ing of an a irplane on an instrument in
the cockpit. The new range sends course
signals in all directions from the station,
in comparison with the four course stand­
ard range, and is equipped for simultan­
eous voice transmission. In act ual flight,
the pilot can select any desired compass
course by setting a pointer on a 360 de­
gree compass-type dial. So long as he
maintains the course, the vertical pointer
on a nother dial ( usually the standard
cross-pointer indicator used for instrument
lands ) rema in centered. Deviations are in­
di cated to r igbt or left up to 10 degr,ees
maximum on the dial. Sbould the pilot
get far off course, despite continual in­
st rument indication of his flight deviation,
he can determine immediately his bearing
to any station within receiving range by
centering the vertical pointer a nd read­
ing t he bearing in degrees, on the scale.
He can also take bearings on two or more
stations for a radio fix. These VHF trans­
missions have a range of 50 miles at 1,000
feet , increasing to 100 miles at 10,000.
The VHF ranges now being installed are
all designed for con version to the omni­
directional type. One of t he most obvious
advantages of this new system is that it
ma kes it possible fo r the private pilot of a
small a irplane, wit h an inexpensive, light-

Instrument I~nding

•

- - -
system cross-pointe r indicator

- Cou rte., y A ero Dig est
•
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with the resulting surges , fades, course
discontinuities, and fa lse cones-of-s ilence .
nullifies the usefulness of the range as a n
aid to aerial navigation. ' Vith the wide ap­
plication of the VHF ranges to the civil
airways it is expected that a variety of
reflecting objects will be encountered. In
extreme cases, specially shaped patterns
may be required to reduce reflection a nd
eliminate multiple courses.

Visual Indication

The visual radio range on the VHFs is
a special a pplication of t he aural range.
In the case of a four- course range, it is
possible to have two visual and two aural
legs. The visual range is succeeded by the

75 mc ind icator lamp inst rument
-Courtesy Aero Digest

omni-directional range, but since it is also
of importance for instrument-landing-sys­
t em localizers, it is likely that this form of
range will be permanent. Modulation at
90 and 150 cycles is substituted for the
quadrant let ter (A and N ) identification.
This provides a n equisignal course where
the 90 and 150-cycle modula tions are of
eq ual intensity. The pair of antennas radi­
at ing the signals that register on the visual
indicator are excited 180 degrees out of
phase by side-band energy arising from
modulation of the car rier f requency by
90 and 150 cycles simultaneously, but from
which the ca r rier itself has been sup­
pressed. The center element radiates the
car rier frequency and also t he 90-cycle and
150-cycle side bands. The side-band energy
radiated from the center element combines

April. 1945
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vectorially with the radiation from t he
corne r elements to produce a field pattern
resembling two cardioids. At the point of
intersection the 90 and 150 cycles are
equal in fiel d st rength, fonn ing an "on­
course" signal. The aircraft receiver is
conventional, except for two independent
output circuits. The 90 and 150 cycles a re
sepa rated by band-pass fil ters. the outputs
from which are rectified, and the resulting
d. c. applied in opposition to the zero-cen­
t er meter. The predominance of one signal
or t he other will cause the pointer to de­
flect. When on course the pointer will
remain in center position. The second out ..
put circuit of the receiver provides fo r t he
tone frequency and voice. w hen the visual
a nd aural legs are combined, the same
center element can be common to both
systems. The aural legs are produced in
exactly the same way, except that a single
modulation tone of 1020 cycles is used a nd
the courses are defined by keying an A
a nd N.

•
Cone of Sile nce

The range systems alone, do not provide
sufficient navigation information. To sup­
plement them we have numerous aids.
Over all radio ranges, and in fact over all
ver tical radiators , there is a no-signal area
-commonly referred to as the cone-of­
silence, since it theoretically appears as a
cone with the apex on top of the radiator.
This zone can be used for an orientation
point ( for example in an instrument let­
down) if a certain course is to be steered
after passing over t he range station. How­
ever, the cone-of-silence is a negative
rather than a positive indication. Because
it is sharp, the cone often cannot be lo­
cated. The cone-of-silence marker (or Z
markers as they are commonly known) is
a very low power 75 mc transmitter modu­
lated by a 3000 cycle tone, exciting a di­
rectional array which produces a circular
lobe in a vertical plane. The array is placed
at the center of t he radio range a nd is
used to indica te flying over the point where
the cone-of-silence shouJd normally be.
This Z marker s ignal may be monitored
aurally, but visual ind ication is unusually
available. \Vhen passing over the station,
a relay is actuated in the receiver output
lighting an indicator lamp on the instru­
ment panel. The length of the indication
is dependent upon the altitude of the plane,
but a duration of 10 seconds is average.
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High frequency "z" ma rker
-CAA Photo

The cone-of-silenee is much more clearly
defined on the VHF ranges, which is an
advantage not to be overlooked at a small
a ir port where a mlnlmum'Installation may
be desired, or the special Z marker re­
ceiver is not carried.

The fan or FM marker derives its name
from the fa ct it radiates a VHF signal
in a fan-shaped directional pattern. These
beacons are placed at strategic locations
along the airways- such as the approach
to an obst ruc tion or the intersection of
two ranges. The fan markers also operate
on 75 me, exciting a directional antenna
having the desired pattern. The power re­
quired must provide an eas ily recognized
signal up to about 20,000 feet, and the
pattern must hold its elliptical shape. The
cross-section at 5,000 feet altitude is ap­
proximately 12 hy 3 miles in the horizontal
plane. Larger patterns of proportionate
dimensions are obtainable through the use
of increased transmitter power or improved
receiver sensitivity. A transmitter output
between 100 and 150 watts covers all ordi­
nary fan marker requirements. The key
signal is customar ily keyed in dashes to
identify the particular leg of the range a nd
to differentiate the FM from the Z marker.
The use of 3000·cycle tone modulation for
the marker transmitter makes it possible
for both the marker and range signals to
be heard simultaneously without bother ­
some cross interference. The marker re­
ceiver output also act uates a signal lamp
indicator, as in the case of the Z marker.
The FM marker antenna consists of four

half-wave sections built in a line and op­
erating in phase with each other. They are
aligned with the direction of flight, on the
center of the equisignal zone. A wire
screen, or counter poise, under the radiators
serves to project the field pattern verti­
cally.

Boundary Markers

Low-power marker signals are used to
mark boundaries for air ports with inner
a nd outer markers on instrument landing
systems. Signals a re of about 5 watts out­
put. The outer marker is modulated by a
400-cycle tone which lights a purple indi­
cator lamp on the instrument panel. An
auto signal will be heard approximately
one second before the lamp lights. The
inner marker, a 1300-cycle tone, will flash
a n amber light fo r approximately 172 sec­
onds when the plane passes over at a low
altit ude. While it is customary to use two
of these markers in connection with an
instrument landing system, they can be
used in a ny number of combina tions .
However, standard receiving equipment on
the VHFs makes provisions for only three
indicator lamps- a white a irways lamp
a nd the inner a nd outer markers of purple
and amber (a ll on 75 me).

There a re also low-frequen cy marker
beacons located at intervals "on-course"
of the regular low-frequency airways radio
range. These stations operate on the same
frequency as the particular radio range
with which they are associa ted, and on
frequencies not otherwise utilized by
ranges. They are identified by coded let­
ters. These markers should not be con­
fused with non-direction beacons used for
off-airways flying in conjunction with an
ADF or the manual DF loop. At present
they are largely restricted to type MHT
beacons-c-medium-power homing beacons
ratiating non-directional signals. They are
located at secondary fields which are not
sufficiently important to warrant ranges.
In pest-wa r plans the CAA is planning the
insta llation of high-power beacons. Trans­
cont inental planes will not be restricted to
a irways flights, but will go to hi gh alti­
tudes and make direct trips using such
beacons for straight-line bearings.

Indrument LandIngs

The instrument landing system now most
widely used consists of four essential parts

[Continued on page 39]
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BIASING METHODS

Negative Bias Can Be Expensive - In Dollars. Cents and Plate

Voltage. Sometimes You Can Get If For Nothing.

A. C. MATTHEWS, W3FWJ

•

I I~----II I +

C Bias Gratis

A.

V
I I~-------------- II I +

B

Fortunately, there is another source of
voltage available for this purpose. Since
practically all receivers are now super­
heterodynes, it is only necessary to utilize
the d-c voltage developed across the ascii-

Fig. I. In (A). separate bin baHery and ( B), bles
across resis tor in - B lead

•

tubes is a serious matter because the tube
capabilities are low to begin with, and
any reduction will seriously affect the per­
formance. It is therefore desirable to sub-­
stitute some other method of bias supply.

Series Dropping Resistor

Having decided against the "C" battery,
the next logical step is the use of a series
dropping resistor in the - B supply lead.
Adequate bypassing must be provided to
eliminate a source of common coupling or
feedback, since the plate current for all
tubes passes through the bias resistor.
Bias voltage developed across this resistor
is obtained at the expense of the plate
voltage applied to the tubes. Decreasing
the plate voltage when using battery type

I N THE DESIGN of radio receivers the
matter of obtaining a satisfactory nega­

tive bias is an important consideration,
since the use of extra components for this
purpose increases the cost. This is a prob­
lem in battery powered receivers, where,
in general, the tubes have no separate
cathode connection.

Several possibilities present themselves
a nd their advantages and disadvantages
will be discussed. In the case of battery
powered receivers where the filaments are
connected either in series or parallel, two
well-known methods are available as shown
in Fig. 1. The most obvious, but least sat­
isfactory method f rom a cost standpoint,
is to s upply a separate bias battery. This
a lso requires additional space. Its use,
however, does eliminate a source of com­
mon coupling since the battery has a fair ­
ly low internal resistance when new, a nd
if properly bypassed, will cause no t rouble
as this res istance increases with age. Be­
cause t he current requirements in this
service are negligible, the operating life
will be equal to the shelf life and re­
placements are seldom required. How­
ever, the disadvantages outweigh the good
points, and a separate battery is rarely
employed.
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This method is not limited to battery
opera ted receivers , a lthough it is part.icu­
larly useful in suc h designs s ince batter y
power is relatively expensive in both ini­
tial instaUation a nd upkeep. A poss ible ap­
plication in line-powered receivers would
repla ce the bias supply system shown in
F ig . 3, where curren t flowing through a
resistor in the negat ive high voltage sup­
ply lead is used to obtain bias for the out ­
put s tage. This circuit requ ires that the
fir st fi lter condenser and the center tap of
t he high-voltage transformer winding be
below ground or chassis potent ial. Such

[Con tinlled on page 38]

Ofher Uses

lator g rid lea k to provide the required
bias . Fig. 2 s hows a typical circu it a r ­
r angement. The doc voltage developed
s hould be rea sona hly constant throughout
the tuni ng range of the receiver. This is
necessary fo r un ifor m translat ion gain and
therefore requires no special cons ideration
when using the voltage for bias supply
purposes. A resistance-capacity filter will
be required between the d-e source and the
output stage to minimize feedback, but
the circuit constants a re not cr itical.
Should the developed bias he h igher t han
req uired for normal operation (as is usua l­
ly the case) the RC fi lter constants are so
chosen that a fraction of the total voltage
is obtained. In other words , the filter func ­
tions as a voltage d ividing potent iometer
a nd can be designed to suit the particular
requirements at hand.

As can be seen from the schemat ic, th is
met hod of obtaining bias voltage does not
reduce the effect ive plate poten t ial to the
o utput tube and t herefore does not de­
crease t he power output . Taking a typical
bat tery operated receiver as an example.
the use of the local s uperheterodyne oscil­
lator as the source of bias voltage results
in a n increase in out put of approx imately
15 percent over the a r rangement shown in
Fig. I -B. This is definitely where the de­
signer must obtain the maximum in per­
formance in the smallest possible space.

Fig _ 2.
lea ~

Fig . 3.
[ee d

Fig. -4. O sc illator bias to cut off i·f amplifier in
ph ono o pera tion
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HAWAIIAN

CARDS •

The Average Ham Has Them By The Hundreds

- QSLs From All Over The World

L. W. LAWRENCE

Q SL TO THE amateu r has a special sig-
nificance. QSL cards a re a color fu l

and integral part of ham radio. On the list
of definitions fo r interna tional uQ" signals,
QSL means "I acknowledge receipt:' It
was only nat ural that when amateurs
started exchanging printed verification
ca rd s, that ·they should become known as
QSL cards. The originator of the whole
idea was 8UX. This custom was practiced
(a nd we use the past tense o nly to indicate
pre-war-) by amateurs all over the world.
QSL collections were proof of the pudding
and highly-prized possessions.

Almost every station had a different
ca r d. The designs ranged a ll the way from
simple typed post-cards , to elaborate en­
gravings . Printers offered a large variety
of designs which were both attractive and
inexpensive. But most everyone had their
own ideas as to wha t a QSL should look
like-c-eo originality was the keynote. DX
men seemed to feel that a card should
show up well on the wall of a foreign sta­
tion. In this wa y, with pardonable pride,
they could prove they wor ked that station
every t ime a photograph of the same
showed up in print. Many stations desired
merely to convey informa tion confirming
a QSO, with little technical data, whereas,
some cards read like engineering reports.
Designs occasionally emphasized local at-
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tr ac tions and those with any unusual call
letters often capitalized On t hem. It wa s
a rare card from Wyoming t hat didn 't have
a bronco buster tearing across it. From
Montana , heart of the copper country,
came a QSL printed on a thin copper sheet.
Among the popular ideas was for entire
clubs to utilize the same basic design,
changing only call letters a nd descriptions
of the individual station.

U. S. and Foreign Cards

The average QSL card contained at least
the call, a ddress, name of the station owner
and operator, transmitter line-up, a nd re­
ceiver . If t he receiver was home-brew, it
was customary to incl ude the tube cornple-

•
ment. Affiliations a nd certificates were
generally shown, as for example, mem­
bership in the ARRL, WAC for working ,
a ll continent s, etc. (Certificates of ach ieve­
ment are awarded for a la rge number of
a mateur act ivities, and in the majority of
cases QSL cards are requi red to substanti­
ate claims.) In addit ion to the above data,
there was space for the time of contact,
signal reports, date, and pertinent rema rks .

American cards were usually standard
post-ca rd size ( 3y' inches x 5Y:, inches)
which made for simple filing or mounting
on the wall. Size was a lso somewhat r e-
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Wutime OSl of GM6WD, Gla,gow, Scotl.tnd

strictcd by postal regulations, which pro­
hibits the one-cent rate on cards over
standard dimensions. If you mailed out
any great number of QSLs, postage was
worth thinking about. Amateurs outside
of the United States printed cards of every
conceivable size. Some were double cards
which containing a profuse amount of sta­
t ion and personal data. Europeans partie­
ularly went in for advertising the local
town and its highspots. The New York
City skyline made a beautiful background
fo r many loca l QSLs, but seldom did a
Pit tsburgh mill, or California orange grove
a ppear .

QSL Bureaus

Mailing cards a few at a time isn't much
of a problem provided you have the full
and correct address of your QSO. The
Radio Amat eur Ca ll Book magazine was
printed fo ur times a year a nd contained
a n accurate list of the world 's amateurs.
\Vhile publication is temporarily suspended,
this familiar a id to the ham may be ex­
pected to appear again. The nine America n
districts occupied most of the callbook, but
the lis ts of foreign hams was lengthy and

OSL', from 3S different countries in every continent
,how the vuiety of designs u,.d

26

constantly growing. Direct mailing of
QSL's was always done inside the United
States but fo r DX a more flexible a nd, ,
far less expensive method was worked out.
Through the cooperation of the ARRL,
foreign radio societies, and individual ama­
teurs in the few small countries where
no Organized Radio Clubs existed, "QSL
bureaus" were established. Cards fo r hams
in these countries were sent to the re­
spective QSL bureaus, who t hen distributed
them. This was particularly advantageous
to foreign stations contacting t housands of
W's. Ordinarily their postage bills would
have been staggering, if not prohibitive.

In the U. S., each call number distr ict
had its own QSL manager. A stat ion ex­
pecting foreign cards kept an envelope on
file with his QSL manager and when sev­
eral cards arrived they were mailed out.
If a station worked a great deal of DX, it
was only necessary to keep more envelopes
on file. Foreign bureaus could send an en­
tire batch to the ARRL by parcel post,
for distribution to the dist rict managers.
In a like manner, a QSL fo r an Aussie, for
example, could be sent to the Wireless In.
stitute of Australia. The QSL service en­
ables many W's to receive va luable DX
cards which normally would not have been
delivered. It r educed the chances of a
card going astray because of an incor rect
address, and served as a clearing house
when the a ddress was unknown. Volunteer
QSL managers in a la rge district handled
more mail than many a fair-size post
office. The strange thing is that there were
some hams who did not think enough of
t he cards to bot her get ting them from the
bureaus. T housands of uncalled fo r QSL's
were destroyed annually. Yet every station
was asked several times merely to send
postage for mailing.

With all the effort expended in distrib­
uting cards and making QSL'ing easy, it
is difficult to understand why some ama­
teurs didn't acquire t he QSL spirit. No one
is compelled to mail out a QSL, but tbe
least to be expected is a reply to a card
received! This is merely common courtesy,
but too many amateurs found i t too
much work filling out a card, a negligence
that caused no little hard feeling, and,
among DX men especially, many head­
aches. Extracting a QSL from a reticent
foreign amateur became quite an art. The
customary procedure, after two or three

[Continued On page 37)
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"LINE-OF-SIGHT"

TRANSMISSION

Putting A Signal Across "The Lost Horizon"

ZEH BOUCK, WBQMR.WLNG

l

L

THE DX GANG working below 30 mega-
cycles has their problems in Great

Circle d istances a nd spher ical trig , plus a
fe w co ncessions to sunspots, night a nd day
paths , time of year , geographical locations
a nd frequency. As frequencies rise a nd we
approach, or even enter, the microwave
region above 300 megacycles, we run into
a new set of considerations involving "line­
of-sigh t" distances, diffraction, temper.
a t urc inversion a nd several refractive ef­
fects. Climbing the spectrum ladder toward
the frequency of light, it is only reasonable
to suppose that the transmission character­
istics of radio signals will approximate
more and more the chacteristics of light,
a nd that the line-of-sight limitation will be
the most consistent factor in determining
the average, reliable range of communica­
tion. You simply cannot see a terrestrial
object beyond the actual horizon " (except
for refraction, reflection and a negligible
Einsteinian effect ) .

Figuring on the line-of-sight distance
will provide a slight margin of safety in
reliable day-in and day-out QSOs. The
primary cons ideration then is how far can
you see on a clear day from the average
height of your a ntenna. The higher up you
are, t he farther away you can see, and
over water or level ground, your limit of
vision will be the theoretical horizon. Of
course, a mountain range fifty miles away
from t his theoretical horizon may a ppear
to be the horizon, which, with the observer
a t sea-level, would be only some four miles
distant. In ot her words. a high a ntenna on
the opposite end of the line-of-sight will
also increase the range. For a given height
of bot h a ntennas, the maximum optical
range will be that distance at which the
optical path (and perhaps the microwave

2B
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r - 4000 MILES
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•

Fig. I. Th e line.of-sight d istance , D, between two
"ntennas is the sum of the individual horizon dis­

ta nces, d ' and d

radio beam ) just scrapes the horizon some­
where in between.

There is a very simple equation by
which this distance ca n be determined.
However, in case one forgets the formula ,
a nyone who remembers his school-days
rule that the square of the hypotenuse
equals the sum of the squares of the re­
maining sides of a right-angle triangle, can
start from sc ratch a nd either pencil out
the distance then and there or derive the
simplified equation as a stimulus to mem­
ory (once you work it out yourself, you' ll
never forget it-which a pplies t o many
radio formulae),

The sketch in F ig. 1 represents a crOBS­
section of half the earth. The radius of the
ear t h is shown as r , while h. in exaggerated
proportion, is the height of an aerial above
sea-level o r fla t terrain (which height, of
course, represents the sum of all Jocal ele-
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Grid emission. with the resulting instability o f opera­
tion. parasitic oscillations and prematurely burned
out fi laments. has become a thing of the past. The new
Eimac "X" grid will not emit electrons even when
operated at incandescent heat.

The solution to the problem of grid emission lifts a
great barrier v..hich has long stood in the p ath o f elcc­
tron vacuum tube development and the progress of
electronics. Eimac Engineers in developing the "X"
grid have-made a real contribution .. . and a very im­
portant one . .. toward the development o f new and
more effi cie n t v acuum tubes. It is such h e ad s-up
Engineering that has made Eimac tubes first choice o f
leadi ng electronic engineers throughout the world . ..
and maintained them in that position ycar after year.

n ' "Exports Agmts: FRAZAR & HA NSEN , 301 Clay sc, San Francisco I I, Calif, U. s.A.

,



outside of the brackets. ) Thus we can
simplify equa t ion (2 )-

, d - V 2rh (3'

•..

vations ). We desire to find the distance d
- the number of miles from the antenna
to the horizon. We obviously have a right­
angle triangle, in which d and r form two
sides, and (r + h ) the hypotenuse, Solving
for d, the equa tion follows, with all di­
mensions in feet.

Equation (3) is obviously simplificd and
quite workable. However, its solution re­
mains burdened with cumbersome artthme­
tic, a nd we can still boil it down to more
essentia l ABCs. With the knowledge that
twice the r adius of the eart h (2r ) equats
42 x 10' feet, we have-

d - V42 XHf xh
- 10- V 42 X h - 10- X \1 42 X V h
- 10' -+- 6.5 X V h
- 6500 v h (oil

\Ve now have our feet on firm ground K
and, we trust, our antenna in the air. Un­
fort unately, we also have f eet in the solu­
tion to formula ( 4) . To change d (dis­
tance) to miles, divide the right-hand
portion of equation (4) by 5300. ( We re­
a lize that a mile is 5280 feet long. But a
fundamental rule in engineering mathe­
matics postulates that it's a waste of time
a nd energy to be more accurate than
physical tolerances justify. There is no
sense in computing current microamperes
if the equ ipment available and the proba­
bility o f human er ror make accuracy dubl­
ous a bove the milliampere range. The
radius of the earth, r, varies from 3963.399
miles at the equa tor to a polar semi-di­
ameter of 3949.922 miles-a difference of

d ' - (r + h )' - r l

d - V ( r + h) r' (I)

From equa tion (1) you can compute dis­
tance d-knowing h, the height of the an.
tenna, a nd aproximately the earth's radius
as 21,000,000 or 21 x 10' feet. That's the
simple a r ith met ic o f it, but the process
may be somewhat laborious, and the equa ­
tion admits of considerable simplification.
Squaring ( r + h)-

• ••..•,.
,',.
,.
,.
,.

The height of the a ntenna, h , is negligi­
ble within the parenthesis even if, erected
on top of a mountain, it may be several
thousand feet high, because 2r (some 42.­
000,000 feet) is so much greater; and h,
here, can be elimina ted. (However, h is
very important as a m ultiplying factor

•
d - V r + 2rh + h i - r

- V 2rh + hI
- V h (2r + h ) (2)

,.
..

The higher th e better, but not in direct proportion
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Increased Output from

RAYTHEON
OZ4 and OZ4G Tubes

No".
30 "'0
90 "'0

270 "'a

320 "'olu
24 "'0111

880 "'0111

Mcui",,,,,,, Ov••all 1.,."lh
Mall i ", ,,, ,,, S-I..t H.IlIht
Mell1 i",,,,,,, Oia"'.I...

Spe cificat ions of O Z4 and OZ4G
014 OZ4G

2·5/8 i" . 2·5/8 I,. .
2·1 /16 I". 2-1/16 I" .
1-5/16 I" . 1·3/64 I".

Typ ical Operation Rating. a. a Full Wave
Cond en••r Input R.ctifler:

H. a l• • Pow.,
M i" I ", ,,, ,,, DC O",lpu' C",.,."I
Mell1l",,,,,,, DC Ou lp",t C"'''.''I
Meld",,,,,,, Pltak "'"od. (un.,,'
Mh,I",,,,,,, Slarli". Volta••-

'_k I' to 1(1"'......0". Dy"aMlc Volto". O,op
Mcul"'",,,, '_k I"....u. Volta".

M any manufacturers realize the advantages of small ion,
ica ll)' heated cathode gas eecrifiers which require no hearer
power, can be u sed under any atmospheric condition, and yet
o perate w ith veer low internal power lo sses. Convincing
evidence is the Widespread use of such tubes in automobile
radios and other equipment where maximum performance
mutt be obtained wirh minimum power input.

Millions of Ra ytheon OZ-4 and 07.4G rubes have- given
reliable and dficiem service in such t'quipmenc ... service
which will prompt engineers to incorporate them in numer­
ous postwar prod ucu .

Firu d evelo ped by Ra ytheon as a refinement o f the DH to
obta in internal drops compa rable to the- la rger directly heated
cathode types, these rubes are now further improved to the
poi nt where the OUlpUI racing has been increased from 75 rna
to 90 rna when functioning as a full wave rectifier, Hence, il
can be used 10 advantage in suppl)'ing Ihe extra "B" drain im­
posed by larger receivers or lew-power mobile transminers.

The OZ-4 and OZ-4G are examples of Raytheon's abi lity to
design and produce beuer lubes . , , lubes which will be in
g reat demand in the postwa r radio and electronics ind uslry,

"'II f a"" 0 1...1,10'"
Ha.... a.." ",_,d.d

"'rilly-No...,. " E"
wilh SIan

I DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ElECTRONICS
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65
d - - X vh

53
- 1.23v h

CQ

-d - 1.23 V 81 - 1.23 x 9 - 11.07
- 11 miles

Eleven miles is then the Iine-of-aight
distance f rom the antenna to horizon. and,
eliminating refraction consideration (which
may or may not exist for cer tain frequen­
cies at different times) is the communica­
tion range between the SO-foot aerial and
an operator, sit ting on the ground, with a
handy-talkie.

I f the second station is also elevated, say
by hI feet, we encounter the second r ight­
angle triangle shown in F ig. 1, and the
total maximum distance ( D) is the sum of
d and d 1

•

70,470 feet.) Following up with this divi­
sian, we obtain-

D - 1.23 h ' h + V hi ) (6)
- 1.23 ( \I 81 + V too l
- 1.23 f9 + 10)
- 1.23 X 19 - 23 % miles

Equation (5) is the way we want it ­
with distance, d, in miles, and antenna
height, h, in feet. Let's see how it works
cut-e-and we'll pick an easy one. Assume
an installation on fairly level terrain. It
doesn't make any appreciable difference
(in r) whether this fiat a rea is at sea-level
or not. ( Remember. the mean radius of the
earth varies from equator to pole by more
than twice the a ltitude of our highest
mountain peaks. ) w e'll take advantage of
a small hill about 50 feet high, put up a
50·foot pole, and calI h 81 feet. Then-

D - d + d'- -- 1.23 V h + 1.23 V h i
- 1.23X ( v h + V h ' ) ( ft)

In passing, we should like to emphasize
that (Vh + Vh ') is not t he same as the
expression Vh + h', as was recently stated
in another radio publication, a nd which
erroneous implication so pricked our curi­
osity and respect for the verities, that we
finally took pencil, typewriter and slide­
rule in 'ha nd, and wrote this little article.

In a pplying equation (6) , Jet's erect a
second antenna 100 feet high (aga in for
an easy square root) . We have-

This, of course, gives you the antenna­
to-antenna line-of-sight distance. The hori­
zon lies a t some undetermined point

(Continued on page 38)

TRANSFORMERS

W' c do have a little
rime-now and then only-to discuss
transformer a pplications with our
fellow" victory manufacturers" who
are seeking 10 improve their war-time
units and-also those whose p lans in­
dude design for the future . .. Po ssi­
bly time may he found for YOI/. We'll
do our best with your inqui ry.

• • "'._J
-1 L1-

\ I, . \1=' I

1 I
-, I- ~

STANDARD TRANSFORMER CORPORATION
1501 N. HA LS TE DST ., CHICA GO l2.ILL. ...-::::iiiiii
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WARD LEONARD
VITROHM

RESISTORS AND RHE O STATS

are universally recognized as outstandingly superior
products

• FINEST MATER IA LS O F TI M E- TE STE D
QUALITY

• DESIGN AND MANUFAC TURI NG

"KNOW-HOW"

Over fifty years experience in the development and
building of wire-wound resistors and rheostats.

•

•

•

lit" ·" ••

IE -".'. '· ..•

• A C C EPTE D MEASURE OF Q UA LI TY

WARD LEONARD ELECTR IC CO .

Radio and Electronic Distribut o r Divis i o n
53 West JacksoA Blvd., Chicago, III.

,
•
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That goal of postwar jobs for everyone Is no
pipe-dream.

T h is is borne out by what is proba b ly the
fi rs t postwar employment survey of a large
Industry, conducted by the Radio Manufac­
ture.rs' Association. It other industries equal
the radio makers' estimate of a 68.6 per cent
increase In workers over 1940, full employment
should be wen within reach. R . C. Cosgrove.
president of R MA. said today.

"Significantly, R~IA survey figures showing
an estimated employment of 145,266 persons
in the first tull year of peacetime production
rep resent a decline of only 39.9 pe r cent from
wartime employment in the July-September
period Iast, despite the tremendous rise over
1940," ~I r. Cosgrove declared.

"The drop' in factory job estimates from
wartime peaks should not create undue con­
cern , since factories will not provide the only
postwar employment . In the radio field R.1'I in
other industries, resumption of peacetime pro­
duction w111 r eopen and add innumerable jobs
In servicing, in warehouses, and in distribution.
These will absorb many workers w ho have
acquired special sklt1s in war production,"

RMA's president noted t hat as frequency
modulation broadcasting and televis ion d evelop
across the country, ma ny more jobs w111 be
created In manufacture of t ra nsmitters . re­
ceivers and pa rts. E xpa nsion of FM a nd tel e­
vision a lso will mean cou n tless new positions
in the a llted fields of b roadcasting a nd prog ram
production, he pointed ou t .

Hot Pants

A channing YL from 51. Paul
Wore a newspaper dress to a ball­
T he d ress caugh t on fire
And scorched her enti re
Front page, s ports section and a ll .

Post·War Jobs

CCj)

Mash and Towers
The man-hour problem as well as construc­

tional angles have been considered in t he new
Harco ca talog describing nine ditrerent types
of masts and towers, from 20 to 500 feet
high, the shortest of which can be erected by
o ne man in fifteen minutes flat. Mobile and
portable units are illustrated as wen as penna­
nen t installations, Featured is the exceptionally
rigid "Bantam King," lending itself particularly
to radar and to such applications as may re­
quire 500 o r more pounds of t op loading o n a n
elg h t-by-fou r-foot plattonn. Guyed and selt­
su ppor ti ng, square , triangular and tapered
towers a re d escribed in this generously illus­
tra ted caW og w h ich can be obWned by writ­
ing to the H arco Steel Construction Co., Inc.•
1180 E ast Broad Street, Elizabeth, 4, N. J .

•
I n

Job

• ••
•

R A D I 0
INS T IT UTE

---- - -
I I

BUYING II GUIDE
I

[ A vaila ble Oft •

requeat . I!L Write l OT i t . I---_ ..- _. - . •

a Better
Career

BOOK

YOU how
ready for
Secure

Shows
to be
and

• enE. ufTt"fl'i ~Ull 11 prun·.I. p larmed
IIrH~ rll lll or " Jun t·- l i ....• trainin,2: t h a t ",ill
develop , u u r 1(>('hnit'ul ,,1..i11 a nd increa...e
,nUT uhilil r II n tl kno",lt·(I,:::r 10 ke-ep pur-e
""ill. impurlllnl tlf"\f"lol.nu-nl!O no",,· lakin:.::
pl u," - in ,uur indu .. lry. The fa ... t... IIhuut
( :nEI a n d ""hilt lI.i... Irllinin:.:: ('an (Iu fur
, -Uti urt· in Ihi .. nfOW 36·pa:.::e I""-,klt'l. II
i!O ""-t·1I "" ..rth ,uur time 10 read, Sefid
fo r ;1 'utlay_
WRITE TODAY! If ,....... a,.. a prot...iooal or amat..."
ratl.lom an and want 10 malle more~ - hot Uf, profl'
10 rOll .. ha........m.lhln. J'OU ~ 10 quality tor ~
bfoll ..r job oJlllOrtwllll.... that ran boo you..... r . hel, UI
Illtelll,utt, a..w"," ~ur lllllluiry - , lea.. , t.te twlefl,
~ur oHlUea.UOII, ralil. .......... alld ",,-lIt ~"tloll .

ONE CENTRAL SOURCE FOR

Radio Communications
Parts & Equipment

CAPITOL
ENGINEERING

Everything in Redia end Sedronics

ALLIED RADIO
CORPORATION

an w. Juhon Blvd ., Dept. Y-O·5, Chic. 90 " 111.

Anted carries the largest
and most complete s tocks
ot parts a nd equipment
under one root, ready
for quick shipment . . .
tor production. radio
t rain in g, res earch and
maintenance.

*As 800n &8 available fo r
ci vtltan - use, AUied be­
comes a central source
for H aJlicra fters . Na­
tional, HammarJund. and
other well-known com­
munication r ecet vera.
These r ece ivers are now
evenebte on proper pri­
ority.

FREE
••••••••••

,



Secure YOUR Monthly Copy

of CQ by Subscribing NOW

Due to paper restrictions, CQ will
not be sold on newsstands for the
duration. A selected list of Ham Dis.
tributors will have a limited number
of copies on sale at 2Sc each.

12 issues $2.50
24 issues 4.00
36 issues 5.00
I n U. S. A. & IJo ll8e u i o RIi

F.b~wh,.rl'! 13.50 Pf"r 1',or

----------TEAR OUT - MAIL

CQ.RADIO MAGAZINES, INC.
342 MADISON AVE., NEW YORK 17. N. Y.

•

Address _ _._ .

City ,State Zone .
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"On, shes OLO.!
•

•

CQ

At twenty, thirty seems ancient.

At thirty, forty is distant middle age.
At forty, well, it'll be a long time before

you're fifty.

The point is t hat ten years ahead alwaya
seems like a long time.Yet, actually it passes
"before you know it" . . . and you find your­
self face to face with problems, opportuni­
ties, needs, that once seemed very far in the
future.

This is a good thing to remember today,
when you buy Wa:r Bonds to speed the win­
~ing of the war.

I n ten years-only ten years- those bonds
will bring you back $4 for every $3 you put
into them today.

Think of what t hat money may mean to
you in 1955. An education for your children
.. . a home ... maybe even retirement to the
place and the life of your heart's desire.

All t his your Wa:r Bonds can mean to you
... . if you buy all you can today and hold
them to maturity.

II won 'I be long till 1955. Not half as long
as you think.

C Q

•
36
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That's the d emand of rustrial
buyers today - so J! re set to
C)ive you just who you want in
radio and ele~nics - and to
deliver it w;_n you want it.

" s a me ..~yr. ship ments from our
diversi d stocks plu s our close
contoe: with all sources of supply
saveJi~e for you on those R-U..S·H
ordlrs. For help in a hurry, call
CAPitol 7530.

BUY MORE BONDS

V 1' ·"

. . I., -=-.* ....J.4.

--=--

[Con ti nued f rom pa g e 261

answer these cards unless t hey r eceived
technical infonna t ion worth ack nowledging
or a t least ret urn postage. C\VS\VL's were
rare and far between except in some of the
European count r ies. Short-wave listeners
ex pecting a high percentage of replies will
do well to supply as many possible details
on the signal, with no flattery as bait.

Amateurs who send out a lot of ~rds

after the war should maintain a tile sys­
tem. This ca n serve the double purpose o f
avoiding duplication a nd will show if re­
plies have been received. The same ca rd
fil e might contain per tinent data on the
contact ; but there is danger here of run­
ning into elaborate memoranda. A box

[Conti nued on page 39]

QSL Cards make interel ti ng , attractive , and
unulual wallpaper

STACKED CARDS

ca rds failed to secure an a nswer , was to
send an international reply coupon, which
is valid for postage in most cou nt r ies.
Finally. moved to desperation, many hams
drew up ca rds by hand. secured the proper
return postage from the local stamp dealer,
and sent the whole thing to be tilled out
and returned. Unfortunately. just as many
W's were offenders, making it difficult for
DX stations to verify all states.

QSL'ing is not confined to act ive am­
ateurs since a large number of shor -t-wave
listeners sent out cards to bot h ham a nd
B e stations. Unfo rtunately. the SWL in
latter yea rs stopped serving the useful
function of suplying da ta on signals and
quality, a nd became ins tead a collector of
car ds . Many amateurs were unwill ing to
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UHF ANTENNAS
[Con tinued from page 12 ]

axial line IS better than a twisted pair,
and a well-designed spaced line would be
even better. But for all practical purposes
such losses can be largely counteracted by
very simple mechanical changes in the an­
tenna itself. It is that approach we shall
outline in a future article.

* w••r. proud of the splendid Ihawinq our amo-
te ur friends and old cUllomers .r. makinq today.

w. will b. r.Ady to ,.,.... .,OU oq_ln .. loon ,I'
rou ,IT. throu9" with ,auf lob and .e .r. throu9"
tak irUil c. ... 01 military rcq ll irements. Ma, w. h.....
• happ, reunion soon.

SEATTLE RADIO SUPPLY, INC.
2117 Second Avenue S..ttl. I, Wa.h.

Phone : Seneca 2345

•

BIASING METHODS
[Continu ed f rom page 24J

circu its often present hum problems and
require extra ins ula tion.

While we have been mainly interested
in obtain ing a source of bias which does
not reduce the effective plate voltage, it
IS obvious that this arrangement can be
used for other purposes where a fairly
constant negative voltage is required, such
as the delay voltage for Ave, or the bias­
ing of a n amplifier stage to cut-off to pre­
vent s ignal break-through in a radio-phono­
graph combination as suggested in F ig. ~.

This is an ideal way to utilize an other­
wise unused voltage in a radio-phonograph
combination. In providing an effective
means for block ing out radio interference
when operating the unit as a phonograph.
it also eliminates the necessity for critical
s hield ing and dressing of leads to elimin­
ate radio cross-ta lk when the receiver is
tuned to a strong local station.

"LINE-OF-SIGHT"
[Continued from page 32J

I

1

EI.ECT IIO:"IC SI'ECIAUSTS SIl'"CE 1921

FOHT OHAl'IGE
IU DIO nrSTHIBUTll'IG CO~IPANY

3 56 1I110,\IlWAY AUlA:"" 7, x Y.

1'110"_ : 3.2109 - 3-2 100

-

I,.

Ii
l'if
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In the Rocky Moun lain Region
it' s

Radio &Television Supply Co.
808 EUCLID AVENUE, I'UEII LO, COLO.

"L] _ clo,,'. "0_ ". _'" ••, 11 ­
.. ~ II ........ , b. IIf~d' ,.10" ... 57:!9"

Address Changes-
Subscribers to CO should notify our
Circ ulation De p't . at lead 3 .....eeks
in edve nce regardi ng any change in
address. Th e Post Office Dep't. does
not forward m<llg<lltines sent to <II

wrong address unless you pay addi­
t ional postage. W e cannot duplicate
copies of CQ sent to you' old add,.ss.

CQ C irculation Dep't.

RADIO MAGAZINES, INC.
342 Madison Ave., New York 17, N. Y.

in between. and if t his is of interest, equa­
tion (5) sho uld be used. Obviously, if h
and h i are the same. the horizon is halfway
between the two stations.

An average or normal amount of refrac­
tion or bending of the radio wave can be
expected on frequencies between 224 a nd
30 megacycles. which increases t he radio
range o ver the optical distance by about
15%. Substituting the constant 1.41 for
1.23 in the a bove equations will take ca re
of this in computing ranges in the V. H. F.
spectrum, but to wha t extent such modifi­
ca tion is justifiable in t he microwave re­
gion remains to be seen.

Occasional refractive phenomena m­
crease the range of the very-high-fre­
quency signals far beyond the 15% boost
of average refraction. It is not impossible
that something like this may happen as
we a pproach a trifle closer to the frequency
of light in the microwaves. After all, the
mirage is a result of refraction. However.
while waiting for a mirage, just keep in
mind that distance equals height multiplied
by 1.23.

CljI

I
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STACKED CARDS URGENT?

•

,

• RADAR ASSEMBLIES

• COMMUNICATIONS

• ELECTRONIC CONTROLS

Our organization of Trained Special­
ists and Technicians are ready and
eager to handle your

PRE-PRODUCTION MODELS

WirePhoneW rite

or
SHORT RUN PRODUCTION JOBS

with
•

DELIVE RY WHE N PROJIlSED

'-.

[Continu ed from page 37]

•

with 3" x 5" car ds serves well. Cards can
be a llotted for districts a nd countr ies.
When a QSL is sent out, the mailing is
Jotted down on the proper card. In a lo­
cality where numerous QSL's are sent , an
a lphabet ical breakdown can be made, put­
ting say W9AAA to W9MZZ on one card,
a nd W9MZZ to W9ZZZ on anot her .

About the only time you shouldn't QSL
is a t the s pecific request of a station not
to do so. Several foreign count ries pro­
hibited hams f rom operating-a verboten
that was not a lways effec tive. Sending
cards in t he open would be a dead give
a way. so QSLs went under cover or were,
not mailed a t all.

GET ON THE BEAM
ELECTRONIC

SPECIALTIES MFG. CO.

[Continu ed from page 22]
(Oi"idon of Radio Electronic: 5.le, Co.)

W ORCESTER 2. M ASS.

- the loca lizer , outer marker, mner
marker, a nd the glide path. The localizer
is, in effect , a VHF radio range, so placed
that i t provides lateral guidance over the
cen ter of the r unway. In isolated cases the
a irways range may double as the runway
localizer , but this is not the accepted prac­
tice due t o a possible confl ict in t raffic. The
glide path ( not a new idea , but only re­
cently perfected) provides vertical guid­
a nce enabling the aircraft to maintain the
proper rate of descent. In operation, the
glide path is similar to the localizer turned
on edge. The path to be flown is the equi­
signal zone which will cause the horizontal
pointer t o remain in a horizontal position.
An excess of 90·cycle modulation will
cause a downward deflection, indicating the
aircraft should fly down, and vice versa
if the plane is too low.

Countless new radio a ids are being de­
veloped and a pplied daily to flight prob­
lems. The principal instruments used at
present on our domestic a irways have been
reviewed to prepare t he amateur for an
eventual introduction of more radical post­
war changes, which, however , will to a
large degree reflect the influence of exist­
ing equipment a nd facilities.

NATION ·WIDE
MAil ORDER

DISTRIBUTORS
SINCE 1928

ft4-DfO AND

£L£CfRoA/tc
DEVICES

,?tn . ..
TRADE ••• INDUSTRY•••
COMMUNICATION •••
PUBLIC UTILITY •••
VOCATIONAL AND
EXPERIMENTAL

APPLICATIONS-
BURSTEIN-ApPLEBEE Co.

1012·14 McGEE ST.
KANSAS CITY 6, MISSOURI
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ALLIED RADIO C ORPORATIO N
Hcun Pa rt. and Eq uipment

BULEY ELECTRiC CO MPANY
Quach: C ry s tal.

BURSTEIN·APP LEBEE CO.
HCIIQ Parll and .Equipment

CAPITOL RADIO ENGINEERING INSTITUTE
Ed ucational

CRYSTAL PRODUCTS CO.
C ryst als

EITEL·McCULLOUGH. INC.
Electronic:: Tube .

ELECTRONiC LABORATORIES
Communicatio a s Equipment

ELECTRONIC SPE CIALTIt:S MFG. CO.
S pecial Auembli• •

GEN ERAL ELECTRONICS, INC.
Elec:tr ol1ic Tub••

FT. ORANGE RADlO DIST. CO. 3.
Ham Pa rta a nd Eq uipmeal

HALLICRAFTERS CO. .--0--------­
TrCla. miller. aDd Bee. i.,. cI

HATRY & YOUNG ,-_;- _
Meten . nd Equipment

McELROY MANUFACTURING CORP. . 0
r .legfo pbic Apparalu.

McGRAW·HILL BOOK CO. _
Book.

MEASUREMENTS CORPORATION _ •
Instrumentl aod Tell Equipmont

MEISSNER MANUFACTURING Co. . 8
EI.ctronic Equipm.nt

NATIONAL COMPANY __.__•__.._•.." Cover 3
R. c. i.,.r. ond Ham Equipment

NATIONAL UNiON RADIO CORP. -- 27
Radio-EI. ctronic Tub••

RADIO AND TELEVISION SUPPLY CO. 3.
Ham Porta and Equipm.nt

RADIO ELECTRONIC SALES CO.
Ham Porta and Equipm.nt

RADIO MFG. ENGINEERS. INC . 5
Comm unica tion. Equipm.nt

RADIO SHACK _ ==oo::C,-- - - - - - 27
Ham Porta and Equipm.nt

RADIO TELEVISION SUPPLY CO.
Ham Part. and Equipm.nt

RADIO WIRE TELEVISION. INC. _
Ham Part. and Equipm.nt

RAYTHEON PRO DUCTION CORP. __
EI.ctronic Tub••

SCEU & CO.• R. G . === ..
Ham Part. and Equipm.nt

SEAnLE RADIO SUPPLY. INC .
Ha m Porta and Equipm.nt

SOLAR CAPACITOR SALES CORP.
Capacitor .

STANDARD TRANSFORMER CORP.
Tran.lorm. r.

SUN RADIO & ELECTRONICS CO.
Ham Part. and Equipm.nt

SYLVANIA ELECTRIC PRODUCTS. INC.
Electronic Tub••

UNIVERSAL MICROPHONE CO. _
Microphon••

WARD LEONARD ELECTRIC CO. 33
R••istor.. R. lay •• Rheo. tat.

WHOLESALE RADIO LABORATORIES _
Ham Pa rt. and Eq uipment

WILEY & SONS. INC•• JO HN _
Book•

Advertising Index

• Til. 'III.U.t of • • • tot CQ .llob t • • d..ertl.... h ....trieted
due til "" JI...r ...rt.... A. o ler"'k (.) • • ...n•• _her
• • • d...-tlMf't • ••• I.dl"'" tII.1 •••d...-tl...... t .'I'M"
I. th . e..,.,...t I.......

HarHord. Conn.227 Asylum St.

- 73'• •• CUL-

Tele phone 2-1144

R. G. SCELI & CO.

Hudio-Electronie Parts,

Tubes und Equipment

•

RADIO TELEVISION SUPPLY CO.

1701 S. Grand Ave., Los Angeles 15, Cal.

WHOLESALE

Phone, W ire or Write

Dear O. M..:

CQ baa qi·...n u a this opportunity 10
teU u a of s u m of the qud thing. that are
coming aft.r V Dayl-But. w.·•• promi.ed
our manufacturers that we'd keep mum.
Y.t th.r. will b. many new thing. such
:18 (Ru mor haa it) xmtr. by Hammerlund.
Rnn by Millen. apel rcvra by National
and ao many new it .ma thai w e baTe uJ.t
to now only dreamed of.-That Ham radio
a a w e Imew it will baTe Toniah.d to b .
replaced by a TO.tty impro.... d technique.

Rememb.r. we ha.... a ...allahl. almost
. .... ry1hinq in electron ics and Ham radio
gear fer immediate d eU• • ry. "NO PRIOR.
ITY REQUIRED", and if by sum eeeldeat
it·. not In atock '911. 11 g et it fer u.

Cum in le r a rag chew aometim e• ••
leta q_' together.

AN OPEN LETTER!
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NAT IONAL COMPANY
MASS, U. S . A.

NATIONAL RECE IVERS ARl I N SfRV ICE THROUGHOUt THE WORLD
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KANSAS CITY, MISSOURI

P'od uc. ,. of App'o" .d
P' . ci, io " C' Y"ol, for Rodio fr .qu."cy CO""ol

PRODUCTS COMPANY

Crel l lu·lIt·it·", urt ~ g u u r ull h'ed within , -uur

"'IW('ificu tio u!'OoS u p p lied ill cf ther- ~· rnugh.

"'U\H·C.··, "sem l-Iln fsherl" or ··(·It-ctr icaIIJ­

fini shed" hlunk!'\ as d esired, Remember­

C r"!'ola l PrUfluc b when ' ·OU n ee..1 c rysta ls,

1519 McGEE STREET

Our CrJI"lu l hlun k ", nrc e u t In ~p(·ci fit.·a.

lion!'l f r o m seh-cted Hruzifian Iluurlz ancl

g ua r a n teed fre-e from nil Impur-Itie s, 111(".

c luurica l nnd e lect r -icu! imlH.·rft·ctiull !"oo

Diuu'll to-iun"" temper-atur-e eoetllcients uml

The Coupon below
will bring you our
complete information.

I--------;,~THIS ~~N~

I CRlST AL PRnIlU:"nl c o., I
[Hpl. O . 1519 M.-G K. .... CiI,.. ;\1...I c.,.t1.._ , I 1. 1 1~ I.. I

I I
I :"i \\l E .•• •• ••••• • ••••• ••• • • •• •••• •••• • •• --- -••._--- I
I I
I ~~DR t:ss ..---- ---- -------- --.------ -- -- -- -- ----
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