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By.tli¢Jilll-e };(>ll read thii, we will he installed and working in our nc 
facti>J'.Yillldpffi.relmilding. {JseclJn conjunetiori with our other plant, " 
flOW .Ila)'(; {f\Tfr.!;() •. 000 aMitionatsquare reei,.of floor space in which 1 

expancl. $1)vc.i'.al novelfeatures 9f. the place 11iay he Qf interest to yo1 
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single excn:>f,i()i\ of. a. narrow. Laud of douh le !!fazed sash across (IUC cod ' 
the offices . .tttq (he plate gla!IS over the entrance to admit daylight to tl 
loh9v an.<l.1<>5fi£i?t~'. f~ar-t??TT~ cot1J,:6l of teniperature and humidity is achieved by a mo, 
ern .air~eoni:liti()nb1g. system which e:ffeetivdy olfl!ets the vicissitudes ! 

the J(nfa .. cUmare .. J)il-firei:l .. hoHers, 60 tonsuf machinery controlling 2f 
G.P.M. o(S4° F well,water and 60,000 C.F.M:. of air circulation accoD 

pliahe1rtl!ia;:s~~~J.\ .. •• ....•... •··· .. .·· > 

... ~xt~µsi~e{{$¢"9f 4~Ji'le;,d-power"Jluct thrm1ghout the QJachine assen~hl 
and test .dfJ>~,rt11ie11t~ provides .. tht:1ltimatc in power ontletconvenicnc 

ldcaLJield tei,t Conditions are .found on the twentv-six acre tract J:Hl 

r•uµ<lipg the hujlding'. • 

.. C()lli~fis·1;toutl()rir.;ne\y 11~;91~,the.·first completely"'controUcd cm 
dhi911s'' plallt west of the. Missfstippi at1~ certainly one of the fi.ne. 
eqttipped r:adio fac;to1·iei;, ·.. ..: • 
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~overs FM Relay Frequencies* 

NOW you can get an J,'M-AM communi- volume control; heat oscillator pitch con­
cations receiver that even covers (he trol; tone control with bass boost position: 

FM relay frequencies! Model S-27B op?r- S-meter and Vernier Tuning Scale; A VC 
ates on 3 bands: 36 to 60 me; 56 to 9,i me; on-off switch: standby switch; phone jack; 
92 to 165 me. Switch changing from Fl\1\to amplitude or frequency modulation oper­
AM reception, RF amplifier l st detector ation switch. 15 tubes. HO volt 50-60 cycle 
and oscillator are high frequency Atm:,.-n • ( I bl ,. 25 
Tubes. High gain 1852 tubes in Iron Core aC. Avai a e ,or • to 133 cycles, HO to 
IF stages. Push-pull high fidelity a'!1io 250 volts. Price upon application.) Dimen­
amplifier uses beam power tubes. Con- sions: 19" long, 9" high, 14" deep. Model 
trols are: RF gain control; bandswitch; S-27B. FM/AM Receiver complete with 
antenna trimmer; IF selectivity contrbl; tubes. $195.00. 

I 
*1158-162 me 
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100 WATTS ON C. W. 
75 WATTS ON PHONE 

MODEL IIT-9-a 5-frequency 
phoneand1CW unit, rated at 

100 watts on CW and 75 watts 
on phone (carrier output). Coils 
available for all bands from I. 7 
to 30 Inc. &citer coils for 5 hands 
can he plugged in, pretuned, and 
left in the transmitter. 14 tubes. 
Operates on 110 volts, 50-60 cy­
cles AC. 

Model IIT-6 (illustrated below) 
gives you exacting transmitter 
performance. Gives an output of 
25 watts on most bands. Fre­
quency range is 1.7 me. to 60 me. 
Coils for any 3 bands may be 
plugged in, pretuned and then 
control switched at will. 8 tubes. 
Operates on 110 volts, 50-60 
cycles AC. 

the hallicrafters co. 
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"IT SEEMS TOIUS-" 
I 

i 

I 
.'l CALL TO 'PRONE MEN I 

WE'VE all had a lot of fun in amateur 
radio together. We've been on spark and 
a.c.c.w. and i.c.w. and finally c.w. A lo~ of us 
have gone on to 'phone, and some of us work 
'phone exclusively. In the process, we'vl'e let a 
lot of loose ends come into existence and it 
seems to us that we ought to sit down now and 
talk things over. The whole nation is gearing 
itself up for a job and we radio amateurs want 
to be able to help. While superficially it' won't 
be so free and easy as it has in the past, it's 
still going to be lots of fun. There will be 1places 
in this work for 'phone men and their stations, 
and a leading 'phone amateur is one pf the 
League's regional advisers in the defense plan­
ning. But in the meanwhile we ought tb start 
picking up those loose ends and getting ready. 

What we're going to say doesn't apply to all 
'phone men. We know many notable ~xcep­
tions to our complaints. We have in mind, too, 
the many splendid performances of !which 
'phone has delivered itself in emergencies, and 
we recollect that the 'phone men beat the c.w. 
men in one of the 'Phone-vs.-C.W. transcon 
relays. But, speaking in general terms, we are 
impressed by the fact that there is practically 
no evidence that the radiotelephone aniateur 
is contributing to national preparedness lin the 
way the c.w. man is. We'rl like to see something 
done about this condition. I 

We believe the patriotism of 'phone1 ama­
teurs to be as good as that of telegraph! men; 
of course we do. We believe their technical 
knowledge, on the whole, to be much l:\etter. 
But whereas much of the c.w. worl<:l. has 
buckled down t,o improving operato~ pro­
ficiency in the knowledge of possible d~fense 
needs ahead, the average all-'phone mantis not 
employing his station in a way that makes in­
creases in his proficiency, except perhaps in 
technical matters, and he continues to neglect 
his code. I 

The first requirement in building a 'phone 
transmitter is a good c.w. end; the modulating 
equipment is an appendix. In the same fa$hion, 
the basic requirement for the amateur license 
is code knowledge. Just as the 'phone station 
represents Pquipment that must be capable of 
doing a good transmitting job on both c. \f. and 

I 

'phone, so does the 'phone operator asswne a 
double-barreled responsibility to master oper­
ating technique in both fields. It is not correct 
to say that there are two separate kinds of 
amateur radio, c.w. and 'phone. There is one 
basic kind, common to all, which is telegraphy; 
and some of us build a cupola on that structure, 
which is telephony. That is borne out by the 
licensing arrangement, which provides no ex­
clusive frequencies for 'phone but allots all the 
c.w. frequencies to every amateur and requires 
every applicant to know c.w. Everyone con­
cerned has the right to expect that every ama­
teur, even though he elects to operate almost 
exclusively on 'phone, possesses at least that 
minimum code ability which was his entrance 
requirement to t.he game. 

But you and we know that that is not the 
fact in practice. The bulk of 'phone operation 
is done by fellows who are also competent c.w. 
operators, dividing their time betwefln the two 
branches of the art. However, the habitual 
'phone operator is all too likely not to be able 
to read even his own call unless it is slowed 
down to seven or eight words a minute - he 
has forgotten his code by neglecting it. This 
situation should not continue at such a time 
as this. The 'phone man must also be a quali­
fied c.w. operator. We see no reason why he 
should abandon his microphone; we do not 
even suggest it. But here and now we do re­
mind habitual voice ops of their basic responsi­
bility, and we point out to them that they 
must prepare to pull their share of the c.w. 
load. We call upon them to spend some of 
their time on c.w.; to get themselves back 
quickly to minimum expectations; and to go 
beyond that point and build up t,heir t,ele­
graphing proficiency to something useful, 
precisely the same as the men are doing who 
have no speech ends. 

And that is only half the story. 'Phone men 
should also so shape their voice operating that 
it constitutes training for possible vital tasks 
that lie ahead. The lone-wolf individualism of 
'phone has worked against progress in this field 
in the past; we must find a solution somewhere 
now. 'True, there are some 'phone nets, partic­
ularly for emergencies, but on the average they 
drill only once a week and have no particular 



procedure. There are also a few' "social'' nets 
of competent old-timers who have grown up 
through every branch of ham radio and who 
would unquestionably give a good account of 
t,hemselves in any emergency. There are some 
good A.A.R.S. 'phone nets. But, by and large, 
voice operating is just aimless gassing and it 
does a sorry job when it comes to handling 
communications for other parties because it 
has had no training in that respect. 1\Iost 
'phone men for years have shunned every 
t1ffort of the League to interest them in prac­
ticing procedure, in developing organized oper­
ation in nets or trunklines, in acquiring the 
Rkill necesRary to handle third-party com­
munications with accuracy and despatch. They 
have said it sounded too much like work, not 
enough like fun. lt is a pity, because voice 
operation is inherently faster and more flexible 
than c.w., :md great things could be done with 
it. We point out, for example, that the League 
has never been able to round up enough or­
gani'.zed voice operation t,o support a single 
'phone trunkline. 'Phone men have been un­
willing to engage in teamwork; 'phone's flexi­
bility and individuality ,have been simultane­
ously its blessing and its weakness. Perhaps 
now, with a national emergency staring us in 
the face, 'phone men will be willing to devote 
some of t,heir activity to lines that will improve 
'phone performance ability. Is it too much to 
hope'? Are there 'phone amateurs who are now 
interestod in organized operation t,hat will 
,;how that voice can do a defense job too'? If 
they will step forward in sufficient numbers, 
the League will provide organization and direc­
tion. A post card to the Communications Man­
ager will show your willingness and will bring 
you data .. Meanwhile the January issue of the 
Communications Department 'sRM/P AM bul-

* CALLS HEARD * 
ZD2H/G2QN, Art. Tomlinson, Posts and Tele­

graphs, Kano, N. Nigeria 
500 miles S. E. Timbuktu 

Heard between Nov. 1-18, 1940 
3.5-Mc. band 

WIAW LTB MEK RY 
W3DBYHXI 
W3EFH 
W4BPD 
WSALP LEO UBT YA 
W9YWQ 

4-l\Ic. 'phone 
W3EWWFQP 

7-Mc. band 
WlAW BBN KYS LMR LWI MKR MLJ MNK QX QZ 
W2AEY AGW EGO IRQ/2 LTP LWP LZR MLO MLW 

NOP 

8 

le tin is specially devoted to network organizing 
and maintenance, and your local S.C.M. or 
'Phone Activities Manager can supply helpful 
information. In fact, they're calling for help 
right now. 

· ~o the second part of the story is that 'phone 
operators, to earn their salt, must learn to do 
a useful job for the nation, the same as c.w. 
They should learn now to operate in nets, how 
to handle third~party traffic, how to copy a 
voice message fast and accurately, how to read 
it so the other fellow can get it, how to get 
fills without an instant's delay, how to keep 
their records, how to employ universal pho­
netics almost unconsciously. In other words, 
their job is to develop and master a technique 
for moving traffic by voice, so that a message 
from A to B may get to B in jig time and read 
the way it did when it left A. If this sounds 
like a dreary job, our modulation isn't deep 
enough: it can be grand fun and sport, believe 
us. And we're lucky enough today to have 
rnmethlng to do that is useful and still is fun. 
'l'hat's the kind of work the Lea1,'1.le wants to 
organize. -

lf we have sounded harsh in some of the 
foregoing it is because we perceive a certain 
urgency. lf we arc critical it is only because 
we know that 'phone has the potentialities of 
doing a splendid job for national defense. As a 
matter of fact, voice men have it within their 
reach to make of themselves the most valuable 
class of amateurs in the country: men basically 
competent in radiotelegraphy, possessing also 
a special technique for handling by voice the 
jobs that are best adapted to that mode, and 
who, by reason of their double activity, are the 
best-qualified technically. We appeal to them 
to get going on that job! 

IC B. 1Y. 

W3AOV BES BXI OQU OSN DAJ GIIK GOW IIEO IEN 
ITWIUDQT 

W4BTB FFN FIJ GXB IO 
W5AFV OXQ HRA IRL ISM IZO 
W6BA.l\.1 DPW MYJ QAP QOJ TA W 
W8BUF GCA GYL JJY LGQ NOC NDS NIIV OPII 

RIW /8 RV! SBW SOJ SYN TDN 
W9AGB AGZ A WP BOS BQE OQS KKT KPC MFJ NII 

QVA RSR UAZ ZTU ZWR 
K5AY 

HB9CZ, Hans Baeni, Engdbergstrasse 24, Olten, 
Switzerland 

28-Mc. 'phones heard between Oct. 13-17, 1940 
WlAAT CCZ DBE DEY EZS FMQ HQR KOR KYS 

KZU LEU LMB LPA LTG MOW MSU NBR ON 
W2ADH AJF BLO BMT FJQ JFR LIR LPW LXY MHA 

MYRNBYST 
W3A WL CFS GRO GSX IJU 
W4BB BNN EOV EZK FUM PU 
W50V DMQ HLQ HOC IRU JSU 
W6GAQ LWN OHO 
WSFOO GWR !SR RBN RK ROB UKA 
W9FGR HAJ JBH TWU ULJ 
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Some Thoughts o . Amateur F.M. Reception 
iln Inexpensive ,.;ldapter 1ir lTse l#Jith Communications Superl,ets 

I 
I 

BV GEORGE GRAlUlUER.* WIDF 
I 
I 

.,. . I .::>tgnposts .. ecm to point to narrow-
band frcquencv-modulation as the e~·en­
tual ham syst;m. Dictated primarily by 
the ncce,;sity for adequate receiver 
selectivity in congested districts, it /'1so 
opens the way to low-cost rt•ception 
throu11:h utilization of existing ,Lm. 
supcrhet receivers. The clinching atgu­
mcnt is the fact that weak-signal rct;,p. 
tion is better with narrow-hand f.m. 
than with either wide-band f.m. or Jon­
ventional amplitude modulation. I 

I 

,.i\_MATEUR use of frequency Jodula­
tion has been disappointingly small, ib. view 
of the potentialities of the system for iinprov­
ing communication. Since frequency-mbdulat­
ing a transmitter by means of the reactance 
modulator is simple, it hardly seems tha~ trans­
nutting difficulties could be the reason. I:ndeed, 
the transmitting side is rather attractive be­
cause audio equipment reduces to vanishing 
dimensions. We are left, therefore, to lchoose 
between two possibilities - either haip.s are 
shy of learning new techniques, or else f.m. 
reception is too involved or too expensive for 
the ordinary amateur. [ 

As a matter of pride we refuse to accept the 
former explanation, preferring to put it 
squarely up to the receiver. It can't be !denied 
that f.m. reception has looked rather I formi­
dable, especially t.o the ham who t~s of 
u.h.f. reception in terms of the superregen­
erator. Nor do the prospects of simpli£ying it 
look too promising at the moment, since sim­
plicity and the requirements for godd f.m. 
reception do not go hand in hand. Aside from 
the intricacies of limiters and discriminators, 
fund'amentally this is because f.m. re~eption 
requires lots of r.f. (and i.f.) gain. In an f.m. 
receiver sufficient amplification shotild be 
provided to secure amplitude limiting $0 that 
noise impulses will be incapable of dausing 
interference except by frequency modulation.1 

For weak-signal reception, the amplification 
should be great enough to give limiting ;on any 
signal capable of pushing itself above tije level 

* Technical Editor, QST. I 
1 The process by whi.ch the transition from amplitude to 

frequency modulation takes place is explained in the article 
by D. C. Hierath, "Noise Reflection in Frequency Modula­
tion," QST, December, 1940. 
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of noise inherent to the first stage of U1e re­
ceiver. Since practical limiter circuits do uut 
level off with inputs of less than three or four 
volts while the set noise is of the order of a 
microvolt or so, a gain of several million is a 
primary requisite. It isn't done with one or two 
tubes -- yet. 

In amateur work the problem of interference 
between stations is likely to be serious if the 
receiver is designed for wide-band reception. 
An amplitude-modulated signal falling within 
the pass-band of an f.m. receiver will behave 
much like noise covering the same frequency 
spectrum; that is, it will produce an audio out­
put the magnitude of which depends upon how 
far the carrier is from the center of the pass 
band. \Vith the carrier centered the audio out­
put will be negligible, but when the carrier is 
off at either edge of the band the signal will 
ride through onfy too well. The effective selec­
tivity of the receiver, then, is just ~bout what 
one would expect from any set havmg a broad 
i.f. characteristic. 

What Kind o.f Receiver? 

A superhet receiver is the only type which 
will provide both high gain and high selectiv­
jt,y. The ordinary super may not even be good 

An adapter to convert a communications rereiver to 
narrow-hand f.m. reception, installed on the side of the 
receiver cabinet. No changes are needed in the receiver 
except to insert an adapter plug in place of the seeond­
detector tube, and to tap a few milliamperes from the 
"B" supply. 
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A close-up view of the adapter unit. The i.f. voltage 
comes in through the larger shielded lead at the left. 
The tube in the left foreground is the 6SQ7 diode-triode 
removed from the receiver. Behind it is the 6SJ7 first 
limiter; the •ccond limiter, also a 6SJ7, is to the right of 
the transformer. The 6H6 is the discriminator. The ad­
justment shaft of the trimmer C1 projects through the 
wall of the C'.hassis; Gs is reached through the small hole 
to the right of C1. 

enough. It has recently been pointed out by 
J. A. Worcester 2 that for broadcast reception 
the requisite gain cannot be obtained with 
stability in the normal superhet stage line-up, 
so it is necessary to go to a double super to 
secure sufficient amplification of weak signals. 
This, however, is on the basis of a 4.3-Mc. 
intermediate frequency and includes some 
safety factors necessary in the production of 
manufactured receivers. For amateur recep­
tion the double super may not be a strict neces­
sity, but its other well-known advantages for 
u.h.f. work make it desirable. Nevertheless, by 
one system or the other the necessary gain can 
be secured, provided enough amplifier stages 
are used. 

The selectivity question presents a different 
problem. Here we have to decide how much 
unselectivity can be tolerated. If, for instance, 
we decide that a deviation ratio of five is de­
sirable and we set our upper audio-frequency 
limit at 4000 cycles the deviation will be 20 
kc., requiring a pass-band of 40 kc. in the re­
ceiver. If we could get an ideal selectivity curve 
with a 40-kc. fiat-top and infinitely steep sides 
(which we can't), we should still be faced with 
the fact that any stations within 20 kc. on 
either side of the desired carrier will cause in­
terference. In practice the conditions are much 
worse because the i.f. will not cut off sharply 
at the edges, and strong signals well out of the 
nominal pass-band will still interfere. Com-

2 J. A. Worcester, "Recent Improvements in F.M. Re­
ceiver Design," paper presented at the IRE-RMA Rochester 
Fall Meeting, November, 1940. 
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pared to the selectivity we're used to in the 
ordinary communications superhet, this is 
pretty poor performance and not at all satis­
factory if there are many stations operating. 

But suppose the selectivity we want is the 
kind we're used to in our ordinary supers. 
Necessarily this eliminates the possibility of 
using wide-band frequency modulation. The 
i.f. of a regular superhet is barely wide enough 
to accommodate amplitude modulation side­
bands, and certainly could not be expected to 
handle a large deviation ratio based on any 
reasonable upper audio-frequency limit. Fig. 1 
:,;hows a typical receiver selectivity curve, with 
A and B designating points 4000 cycles off reso­
nance on either side. On the low side the re­
sponse is down to 6 per cent of its value at 
resonance and on the high side down to 10 per 
cent. Without some means of flattening off the 
top of the curve, we could not possibly handle 
even a -deviation ratio of 1 for an upper fre­
quency limit of 4000 cycles. 

The question immediately arises as to 
whether any of the benefits of f.m. could be 
secured with the band confined within narrow 
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Vig. 1 -- Typical superhet selectivity characteristic, 
i.f. 465 kc. 
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limits. With impulse noise, or with othJr 
types of noise when the carrier is strong­
er than the noise, the signal-to-noise ratio 
becomes poorer as the deviation ratio is 
made smaller. 3 • 4 The existence of a cross­
over point or threshold where this gen­
eral relation is no longer true as · the 
earrier strength is decreased has heeh 
pointed out 4 and it is this weak-sign:tl 
region which is particularly interestin~ 
t.o amateurs. An answer to the question 
has been provided by the recent wbrk by 
Murray Crosby reported elsewhere ~ this 
issue b and fortunately it is favorable Ito nar­
row-band f.m. The important thing is that 
on the basis of noise generated in ~he re­
ceiver, which is the ultimate limit to weak­
signal reception, it i.~ possible to read a: weaker 
signal on f.m. than on a:m. when the f.m. 
deviation ratio i.~ 1. The reduction of :unpulse­
t,ype noise such as most "man-made I static" 

-30 -25 -20 -IS -JO -5 

: I 
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+10 +15 +2() +25 +30 

b I 
Fift,. 2 - Operating characteristic of disci4minator. 

Abscissas, deviation in kc. from center ft-equency; 
ordinates, relative output voltage. Constant->tmplitude 
r.f. input to discriminator. I 

is not as good with narrow-band ~s with 
wide-band f.m. but, as Crosby points out, 
should still equal the best type of ruhplitude 
noise-silencer.6 The band-width required bv 
this type of frequency modulation is of th'e 

3 E. H. Armstrong, "A New Method of Reducing Dis­
turbances in Radio Signalling by a System of Freq.uency 
Modulation," Proc. I.R.E., May, 1936. I 

4 M. C. C,'rosby. "Frequency Modulation Noise Character-
istics," Proo. I.R.E., April, 1937. I 

6 M. C. Crosby, "Band-Width and Readability in }'re-
quency Modulation," QST, March, 1941. I 

O Except for the difference in time duration ,of a noise 
pulse after it has travelled through a selective i.f. amplifier 
to reach the limiter-discriminator, where the silenping action 
!,akes place, as compared to its duration at the first i.f. stage, 
where the Lamb silencer usually is installed. 
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Vi(!.. 3 -·: How the effective discriminator character­
istic is changed by selectivity of the circuits preceding it, 
in the absence of amplitude limiting. Conditions with 
full limiting also are shown. Horizontal axis, deviation in 
kc. from center frequency; vertical axis, for curves B 
(no limiting) and C (full limiting) percent response com­
pared to center frequency; for curve A (discriminator 
characteristic) response in arbitrary nnits. 

same order as for amplitude modulatioD;i the 
same receiver may be used for both, witn no 
sacrifice of performance in either system. An 
additional advantage is that the f.m. trans­
mitter takes up negligibly more room in the 
spectrum than a normal a.m. transmitter. 

Narrow-Band Reception 
On this basis we can use a receiver design 

which, up to the limiter, is quite conventional 
- comparable, in fact, to a standard super 
plus a u.h.f. converter, a combination which 
is in use at a great many u.h.f. stations. That 
being the case, why not simply build a gadget 
which will convert such a combination to f.m. 
reception? It ought to be relatively simple and 
cheap to do, and might tempt a good many 
hams to try f.m. reception-··· hams who would 
otherwise be unwilling to face the cost and 
complications of a complete f.m. receiver. 

Such an adapter was built up -·- views of it 
are shown in the various photographs - and 
its performance has been up to expectations. 
Careful tests have shown that, through set 
noise alone. a carrier strength which ,vill give a 
readable signal on narrow-band f.m. leaves 
100 per cent amplitude modulation buried in 
the noise. About 6 db more carrier is necessary 
to bring the a.m. signal up to the same read­
ability. The conditions under which these tests 
were made were, as a matter of fact, unfavor­
able to f.m. reception, and there is reason to 
expect that even better results could be se­
cured. The explanation for this requires con­
sideration of Figs. 2 and 3. 

Fig. 2 shows the operating characteristic of 
the discriminator used in the adapter, taken 
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with constant-amplitude r.f. input. The dis­
criminator t,ransformer is one designed for 
15-kc. deviation; the peaks are considerably 
farther apart ·than is necessary for our pur­
poses, but the principal effect of this separation 
is simply to reduce the possible audio output. 
In Fig. 3 the center portion of the character­
istic has been plotted on an enlarged scale, the 
practically straight-line curve marked .·L 
Curve B is a plot, on a percentage basis, of the 
t,ypical selectivity curve of Fig. 1. If the re­
sponse is as indicated -- i.e., there is no 
amplitude limiting in the receiver - the re­
sultant effective cliscriminator characteristic 
will be as shown by the dashed line close to the 
horizontal axis, since as the frequency deviates 
from the center the amplitude of the signal 
reaching the discriminator is lowered. The 
straight,:line portion of the curve is restricted 
to the small section between X and Y, so that 
distortionless reception can be secured only 
when the maximum deviation does not exceed 
about 500 cycles. Greater deviations than this 
will swing out over the curved dashed lines, 
causing considerable harmonic distortion in 
the audio output. The permissible deviation 
ratio in this case is only 0.12.5, assuming a 
4000-cycle upper limit., and this, as Crosby 
points out, is equivalent to a reduction in 
modulation percent.age. 

\Vhen the signal becomes strong enough to 
cause limiting over the complete 8-kc. channel 
a different picture results. Assuming a perfect 
limiter, the response curve (input to the dis­
criminator) will take the form of curve C' and 
the corresponding effective discriminator char­
acteristic will be straight between points P and 
Q, dropping off at higher deviations than -1 kc. 
as shown by the dashed curves originating at 
those points. In this case we get full modu­
lation and the system is working under the 
conditions always assumed in discussions of 
frequency modulation; that is, the signal is com­
pletely-amplitude-limited overt.he whole band­
width of the transmission. With a peaked selec­
tivity curve such as that of Fig. 1, the fiat top 
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ln this below-chassis view, the 
socket for the 6SQ7 is in the upper 
left corner, with the first limiter 
so<'ket just below it. The two srries 
chokes forming the ohunt inductance 
in the i.f. circuit are along the left 
,,.Ji:e. Wiring is crowded, but i.f. leads 
are kept as short as possible. Rubber­
covered pair runs out the lower left 
corner to the filament transformer. 

can be secured only when the signal amplitude 
is such that at 4 kc. off resonance it is still 
strong enough to saturate the limiter. This re­
quires a signal 20 to 2.5 db stronger than one 
just sufficient to cause limiting at the center 
of the pass-band. 

In the actual receiving set-up, . the weak 
signal was well below the strength which caused 
limiting. It was, therefore, contending with 
conditions represented by the X-Y curve in 
Fig. :t A signal which was strong enough to 
cause limiting out to the edges of the channel 
was not by any means "weak" when tuned in 
at the center. A tabulation of observations in 
terms of "S"-meter readings tells the story: 

83 - Set, noise alone, with 56-1\Ic. converter 
working. 

S3.½ -·- Minimum carrier strength (tuned at 
resonance) for readable f.m. signal. A.m. 
signal buried in noise at this signal 
strength. ~ 

S4¼ - Carrier strength at which limiting 
begins. 

S4½ - Carrier strength for a.m. signal of 
same readability as f.m. signal at S3½. 
F .m. signal well above noise at this strength. 

89 - Carrier strength necessary to cause 
limiting over 8-kc. channel. 

It was determined by calibration that over the 
range considered each'' S" step was 6 db within 
ratlier close limits. 

The conditions were unfavorable to f.m. 
from another standpoint. On the amplitude­
modulated signal, the noise output follows the 
i.f. selectivity curve, B in Fig. 3, dropping off 
rapidly at the higher audio frequencies. The 
f.m. noise, on the other hand, has considerably 
greater intensity at the higher frequencies, and 
will extend well beyond the audio range of the 
modulation. To compare the two systems prop­
erly, a low-pass filter should be used in the 
audio system to cut off at the upper modula­
tion-frequency limit, in this case assumed as 
4000 cycles. No such filter was used in the 
audio system in these tests. 
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The F.M. Adapter Circuit 
The circuit of the f.m. adapter is shown in 

Fi!!;. 4. The unit has been rlesigned so that 
changes in the receiver with which it is used 
can be kept to a minimum; as a matter of fact. 
no changes at all were needed in our particular 
case. In any 8Upcrhet the second detector 
socket is the point where i.f. and audio meet 
so it is readily possible to lead the former out 
and the latter back in with a minimum of dis­
t,urbance to the receiver. The general idea is 
t~at the f.In. limiter is connected in parallel 
with the normal a.m. detector of the receiver· 
th~ f:m. cha~el_ is then co_mpleted by the di~ 
crnmnator crrcmt from which the audio output 
is oht,ained, and the output of either detector is 
switche~ as d~~ired to the first. audio stage in 
the receiver. t,rnce the a.m. detector is always 
working, the a. v.c. circuit is not affected and 
the operation of the receiver is perfectly nor­
mal. Probably most sets these days use a com­
bination diode-triode as the sec~nd detector 
as in this case, but the kind of eircuit or tub~ 
is of no particular consequence. 

ln the adapter shown, the various connec­
t,ions to the receiver are made by means of an 
octal plug which replaces the 6SQ7 second de­
tector tube. The i.f. voltage, which appears at 
the diode plate connection, should be fed to 
the adapter through a low-capacity shielded 
lead. We found it satisfactory to run an ordi­
nary piece of push-back wire through a piece of 
quarter-inch diameter spaghetti tubing, cover­
ing the latter with shield braid. The audio grid 

lead, marked Gin Fig. 4, also should be shielded 
t,o prevent hum. The cathode and plate leads 
need not be shielded, although shielding will do 
no harm. ·· 

Among the unusual features of the f.m. circuit 
is a c3:sc1;de li£?-iter usi?g two 6S_J7 '. s. A single­
t~be limiter \V~ll not give good limiting over a 
wide range of mput voltages because different 
m1:gni~ud~s of input voltages require different 
grid-circwt constants. Furthermore, _the grid 
leak and._condenser which give good limiting on 
steady signals have too great a time constant 
to. handle_·. i~pulse :"noi~es satisfactorily. By 
usrng two limiters, the first can be designed to 
take care of impulse noise with considerable 
although imperfect, limiting on carrier volt'.­
ages, while the second is designed for handling 
the reduced range of carrier variation passed 
on by the first tube.2 · 

Untuned coupling is used between the two 
limiter stages. The constants specified have 
~ee?. found satisfactory in practice, giving 
hmitrng at rather low input levels along 
with ample gain without danger of self-oscil:. 
lation. · 

The discriniinator circuit is familiar except 
for C\, which is used to balance the extra plate­
t.o-ground capacity of the lower diode. It has 
been shown 7 that good capacity balance in the 
::liscriminator is essential if best suppression of 
impulse. noise is to be secured. C5 is simply 

7 Y. D. Landon, ·• A Study of Impulsive Noises in Fre­
quency Modulation Receivers," paper presented at the 
IRE-RMA Rochester Fall Meeting, November, 1940. 

(Continued on page '10) 
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Fig. 4 - Circuit diagram of the f.m. adapter. 
C,1 - gO-µµfd. air 0-=er (Hammarlund APC-50). Ra - 70,000 ohms, I-watt. 
C2 -·- ,.i00-µµfd. mica. R - 4 000 h ½ t 
Cs - 100-µµfd. mica. 4 .• ' o ms, 2-wa t. 
C

4 
- 250-µµfd. mica. Rs--:·- 0.2 megohm, ½-wa!t· , 

C, -· 3-30-µµfd. trimmer (National M-30) Rs, R1 - 0.1 megohm. %-watt. 
Cs, C1 - 0.l-µfd. paper, • Rs -0.5-megohm volume control. 
Cs - 0.01-µfd. paper. R9 -- 50,000 ohms, ½-watt, 
Co, C10 -100-µµ!d. mica. T1 - 456-kc .. discriminator transformer (including 
Cu - 50-µµfd. nnca. ,:ouplmg condenser and i,f. choke) (Millen 
R1 - 50,000 ohms, ½-watt. 60457). 
R2 - 3000 ohm•, 1-watt. S1 - D.p.d.t. toggle switch. 
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The v.f.o. is built in a 6- by 7- by 12-inch metal box. 
A panel could be added if desired, but there doesn't seem 
to be much reason for one. 

So MANY types of v:ariab~e-frequency 
oscillators have been described m the past 
several years that it might seem presumptuous 
to tell about another unless it were radically 
different. The v.f.o. of this article is hardly 
"radically different," but it does incorporate 
a few features that might be interesting to past 
and potential builders of variable-frequ~nc_y 
<'ontrol units. The appearance of the urut 1s 
~lightly unorthodox, but that, is a. result of 
trying to make the construct10n srmple and 
leaving off any unnecessary parts. 

Circuit Considerations 

The advantages claimed for an e.c.o. are the 
electronic isolation afforded by the circuit and 
the compensating effect for changes in supply 
voltage when the screen and plate voltages 
(and cathode tap) are correctly proport10ned. 
'fhere is, however, the disadvantage that the 
cathode of the e.c.o. is above ground for r.f., 
resulting in putting the heater-.cat~ode capa<: 
ity across part of the tl!-ned crrc~t,. a1;1d this 
requires special precaut10ns to ITlllllITllZE; the 
harmful effects. On the other hand, the clauned 
advantages of the e.c.o. can be obtained by 
using two tubes instead of one and a regulator 
tube in the power supply, and at the same 
time an oscillator circuit with a grounded 
cathode can be used, thus eliminating the dis­
advantage of the e.c.o. 

As can be seen from the wiring diagram in 
Fig. 1, a 6,J5 triode oscillator is used in the 
tuned-plate grid-tickler circuit, operating on 

* Assistant Technical Editor. 
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Whether you already have a v.f.o. or 
are just looking for ideas on one, you 
l>ill he interested in this description of a 
unit that incorporates several thoughts 
for improving performance by reducing 
drift and reaction. It doesn't deliver 
more than 6 or 8 watts, but that should 
he sufficient to drive ~ny beam-power 
tube that might be used to start out the 
transmitter line-up. 

A Gang-Tuned V.F.O. 
Variations on the E.C.t#. Tlwme 

RY IIVRON GOODlUAN.* WIJPE 

l fiO meters and keyed in the cathode circuit. 
The plate and grid by-pass condensers are · 
returned to the cathode instead of to ground 
to minimize the possibility of stray r.f. in the 
key leads. 'rhe oscillator is followed by a 6V6 
amplifier tuned to twice the frequency of the 
oscillator, the excitation being capacity 
coupled from the grid of the oscillator. The 
combination of the oscillator and amplifier 
forms, in effect, an e.c.o. with the cathode 
grounded. The 6V6 is cathode-biased high 
enough so that no grid current flows, and hence 
t,here· is no load on the oscillator. The high 
bias on the 6V6 results in considerably more 
output on the second harmonic than woul~ be 
obtained if the 6V6 were biased for straight 
Class-A operation. A high value of grid leak 
in the oscillator holds the plate current of the 
oscillator to a low value (3 ma. at 150 volts), 
which keeps the heating and consequent drift 
negligible. 

'the oscillator operates in the 1750- to 
2000-kc. range, and the plate circuit of the 6V6 
is gang-tuned to cover :rnoo-4000 kc. The 
oscillator uses, of course, a high-C tank circuit 
for good dynamic stability and to minimize 
t,ube- and circuit variations, but the use of a 
high-G plate eircuit in the fiV6 amplifier is 
tmconventional. This SO-meter circuit uses 
over 400 1.,µfd. of padding capacity, on the 
theory that changes in the input capacity of 
the following stage will have less effect on the 
(\V6 plate circuit and hence Ies~ effE;ct on the 
oscillator frequency. The react10n 1s further 
reduced by usmg a low value of grid leak on the 
6L6 output stage following the 6V6, since this 
grid leak is across the 6V6 plate tank and tends 
to lower the Q by loading the circuit .. Further 
to isolate the output of the v.f.o. from the 
o:;;cillator1 thti t>L6 output stage is neutralized. 
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Low temperature-coelficient condensers are 
used in the oscillator circuit, in the tank circuit 
and in the grid circuit. The use of a low­
coefficient condenser in the grid circuit was 
found helpful in cutting down some drift that 
showed up. 

Construction 

'fhe v.f.o. is built in a 6- by 7- by 12-inch 
Parmetal box, with all of the gear except the 
dial, power-supply socket, key and output 
connectors and an interstage shield mounted 
on one of the removable 7- by 12-inch faces. 
This construction makes it a simple matter to 
wire the unit and to get at it for testing and 
servicing. The tubes sit on top of this panel 
and the rest of the parts are mounted under­
neath, giving adequate ventilation for the 
tubes and allowing the re.st of the parts to 
remain at a reasonably constant tempera­
ture. 

The three ganged condensers are mounted 
on a strip of bakelite with flat-headed screws 
sunk in the bakelite so that the condensers 
won't ground to the chassis. The bakelite is 
drilled and tapped for screws that hold it to 
the top plate of the cabinet. The oscillator 
trimmer condenser, C2, is insulated from the 
cabinet by using fiber washers on the shaft 
bushing, and the output padding condenser, 
C7, is insulated by mounting it on a strip of 
bakelite in similar fashion to the three ganged 
condensers. The buffer padding condenser has 
an insulated adjustment screw and can be 
mounted directly to the metal without extra 
insulation. 

The oscillator coil is wound on a 1-inch 
diameter bakelite form, supported ½ inch 
above the metal on a brass pillar. A 2-inch 
diameter shield can (ICA No. 1539) iR used 
around the coil, and the leads from the coil are 

• 

A view of the underside 
of the unit shows the place• 
ment of parts. The shield 
partition is fastened to the 
aide of the can and is not 
fastened to the removable 
top plate on which most of 
the gear is mounted. Two 
strips of wood, used to brace 
the sides of the box and 
reduce microphonic effects, 
have been removed for the 
photograph. 

The shield can at the left 
houses the oscillator coil. 
The split-stator output pad. 
ding condenser at the right 
is adjusted during testing 
through a hole in the 
cabinet. 

• 
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brought out through holes in the sides of the 
bottom µlate of the shield can. The leads are 
brought out through short lengths of spaghetti 
tubing that keep the leads rigid. The buffer coil 
is wound on a ~i-inch diameter polystyrene 
form supported ~"2 inch above the metal on a 
brass pillar. The output coil is a manufactured 
unit used in low-power exciters, and it is sup­
ported on a plug-in strip provided for such 
coils, simply as a convenience and not because 
the coil is changed after once having been 
adjusted. The plug-in strip is mounted higher 
than usual above the metal by using two small 
stand-off insulators fastened together (by a 
headless screw) instead of the usual one 
insulator. 

All of the r.f. wiring is done with No. 14 wire 
or the leads from the various components, and 
all of the components are tied down on tie­
points wherever necessary for additional rigid­
ity. Every effort was made to eliminate 
"floppy" wiring and consequent microphonic 
effects. The keying lead is run through shielded 
wire as an extra precaution against r.f. in this 
circuit, although it is well-filtered at the oscil­
lator through Orn, 014 and the r.f. choke. 

It was found impossible to neutralize com­
pletely the 6L6 until the shield was placed 
between L3 and the output padding condenser, 
<h but with this shield in place the stage could 
be neutralized very nicely. The shield mounts 
on the side of the cabinet and is not fastened 
to the removable plate. 

Tuning and Adjustment 
The easiest procedure in putting the unit 

into operation is to adjust it stage by stage. The 
first step is to plug in tubes in the oscillator 
and buffer stages and adjust the turns on the 
oscillator coil L1 for correct coverage. This 
can be checked readily by listening to the 
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signal on a calibrated receiver. The coil was 
adjusted in this unit until the range 1750-2000 
kc. covered from 5 to 95 on the dial, giving a 
maximum amount of bandspread. The fre­
quency checks should be made with the shield 
over the oscillator coil, since the shield affects 
the inductance of the coil. When the coil bas 
been adjusted, the turns can be fastened by 
coil cement. The tickler winding will probably 
need no adjustment, since the excitation can 
be adjusted to some extent by changing the 
capacity of the grid condenser, G11, a larger 
1Japacity permitting more feedback. 

With no plate or screen voltage on the 6L6 
output stage, a 6L6 should be plugged in and 
a low-range (0-5 or (J-10) milliammeter con­
nected in the circuit between R5 and ground to 
measure grid current to the 6L6 and to check 
t,he tracking of the 6V6 plate circuit. Setting 
the oscillator to the high-frequency end of its 
range, tune the buffer padder, G6, to resonance 
as indicated by the grid current to the 6L6. 
The current should run around 2 or a ma., 
with 300 volts on the 6V6 plate and 150 volts 
on the oscillator plate. Now turn the tuning 
dial to the low-frequency end of the range - if 
t,he grid current to the 6L6 stays very nearly 
constant the oscillator and buffer are t.racking. 

However, the chances are that the two circuits 
won't track at the first attempt, so note which 
way the buffer padding condenser must be 
turned again to bring the buffer plate circuit 
into resonance. If capacity must be added, the 
buffer coil has too few turns, and if the capacity 
must be reduced it indicates that there are too 
many turns on L8• It is best, of course, to start 
with two or three extra turns and remove them 
one at a time until the two circuits track. It is 
a simple matter and, after the circuits track., 
the coil can be fastened to the form by judicious 
spotting with polystyrene cement. 

The final coil is made to track in much the 
same way, using a 10- or 15-watt lamp con­
nected to the output terminals for the indi­
cator. Don't expect the lamp to light up to full 
brilliancy, because the 6L6 is not working as 
a Class-C amplifier and delivers only about 6 or 
8 watts. However, the turns should be re­
moved one at a tiine from the coil until the 
output is uniform over the entire range. It was 
found necessary to remove one plate from the 
tuning condenser, C6, since the stage wouldn't 
quite track with 5 plates in the condenser. If 
the padding condenser, C1, had slightly more 
capacity or if we hadn't been trying to get 
maximum bandspread, it would have been 

~ . r 7 
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6.-,v.- +150 +225 +300 

F'ig. 1 - Circuit diagram of the triode v.f.o. 

Ct, C;. -140-µµfd., variable (Hammarlund MC-140-S). 
Cs ·-140-µµfd. midget variable (Hammarlund HF-140). 
Cs - 350-µµfd. low-drift mica (Acrovox or Corncll-

Duhilier). 
C5 - 560-µµfd. adjustable mica padding condenser 

(Mallory CTX956). 
CG- llO-µµfd. variable (Hammarlund MC-35-S with 

one stator plate removed). 
C1 - 140-µµfd. per section variable (llammarlund 

HFD-140). 
Cs - 100-µµfd. mica. 
Cg - 250-µµfd. mica. 
C10 - Low-capacity neutralizing condenser (National 

NC-600). 
Ca - 250-µµfd. low-drift mica (Aerovox or Cornell­

Duhilier). 
C12 through C20 -·· 0.005-µfd. mica. 
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Rt - 50,000 ohms. 
R2 -· 0.15 megohm, ½-watt. 
Ra - 1200 ohms. 
R4 - 15,000 ohms. 
Ro - 20,000 ohms. 
Ro - 300 ohms. 

All resistors 1-watt unless otherwise mentioned. 
RFC·······• 2.5-mh. r.£. choke (Coto Cl-11). 
L1 -- 32 turns No. 24 d.c.c., closewound. 
L2 ···- 15 turns No. 28 d.s.c. closewound. ¼ inch from L1. 

Lt and L2 wound on 1-inch diameter bakelite 
for,µ (Millen 45000). 

I,.:,- 15 turns No. 24 d.e.c. closewound on %'.-inch 
diani. form (National PRF-2). 

L,---35 turns No. 2.4 bare, wound 32 turns/inch l¼" 
diam. (National AR16-80S with 9 turns re­
moved). Link is 10 turns. 
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possible to make the stage track without 
modifying the eondenser. However, it is a 
simple task to remove one stator plate from 
the condenser by twisting it off with a pair 
of long-nosed pliers. 

When all of the stages are traeking, the out­
put stage should be neutralized. This is best 
done by adjusting the neutralizing condenser, 
C10, until tuning the dual-section padding 
condenser through resonance shows a mini­
mum amount of reaction on the frequency of 
the oscillator. By listening to the signal at 
zero beat on 14 or 28 Mc .. , it is possible to 
detect small changes in the frequency and 
hence do a good job of setting the neutralizing 
nondenser. This particular unit neutralized 
with the set-screw of the neutralizing con­
denser set at about ½-inch out, but the exact 
setting will be modified somewhat by the stray 
capacities throughout the circuit and minor 
changes in wire placement. 

Power Supply and Keying 

Fig. 2 shows the suggested values of resistors 
for obtaining the proper voltages from a 300-
volt supply. The total drain to the v.f.o. and 
voltage divider will run around 100 ma. 

The total current to the unit will not vary 
much with the key up or down, and conse­
quently the VR tube doesn't have as much 
work to do as it might. The 6V6 and 616 
stages do not draw excessive current with the 
key up because of the self-biasing in the 
eathode eircuits. 

One of the main points of interest to us was 
the keying characteristic that could be ob­
tained from the unit. With no lag in the cath­
ode circuit other than that introduced by the 
by-pass condensers and r.f. chokes, the keying 
characteristic was perfect as indicated on an 
oscilloscope. There were no surges, such as 
might be introduced by regeneration in the 
buffer and output stages. Listening to t,he har­
monic on 28 Mc. beating against a crystal 
harmonic, no trace of a chirp could be de­
tected. However, the signal had some clicks 
when listening to it. These clicks are the ines­
capable result of turning the signal on and off 
too fast, as indicated by the steep front and 
end of the signal as viewed on the 'scope, and 
do not extend outside the audible beat range 
of the signal as do clicks introduced by a para­
sitic oscillation or a frequency change under 
keying. Fortunately, however, they are re­
duced somewhat when the unit is connected to 
a transmitter (that has no parasitic oscilla­
Uons or regeneration), and it takes only a 
small amount of filter at the key to round off 
the sharp corners of the characteristic and 
give practically clickless keying. The filter 
we used consisted of a filament transformer 
primary in series with the key lead and a 1.0-
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+300----------0+300 

+225 

R2 +ISO 

Fig. 2 The voltage divider and regulator circuit for 
the v.f.o. power supply. 
R1 -· ,l000 ohms. • Rs - 5000 ohms. 
R2 - 15,000 ohms. 

All resistors are 10-watt wirewound. 

µfd. condenser in series with a 10,000-ohm 
variable resistor ar,ross the kev. The resistor 
was adjusted until the clicks were at a mini­
mum. The oscillator does give very positive 
keying, however, and will handle any speed 
used on the amateur bands with bug or tape 
sending. 

The oscillator showed some microphonic 
tendencies until the box was cross-braced bv 
two strips of %:-inch square wood held to t,h

0

e 
sides by screws in the ends of the strips. It was 
then possible to pound the table to a reasonable 
extent without affecting the frequency of the 
oscillator, since the "drum" effect of the cabi­
net was eliminated. Mounting the unit on a 
rubber pad will eliminate any microphonics 
introduced by pounding a key alongside the 
v.f.o. 

The drift of the oscillator was checked by 
listening to its harmonic beating against the 
hannonic of a low-drift crystal on 28 Mc., and 
the drift on 28 Mc. was less than 1000 cycles 
in 3 minutes, with most of it occurring in the 
first minute. This was considered to be satis­
factory, since crystals running hard will often 
drift more than that. The output of the oscil­
lator will increase with lower values of grid 
leak and higher values of grid condenser, with 
consequent greater drive to and output from 
the 616 output tube, but the drift of the oscil­
lator will also increase under these conditions. 
The values given in Fig. 1 represent a com­
promise between drift and output, but it 
would appear to be smart to sacrifice output 
for low drift at any time. 

The performance of this unit is not to be 
considered unique for this particular one, hut 
simply demonstrates what can be obtained 
from any v.f.o. with a reasonable amount of 
care. The use of a high-C low-Q buffer tank 
plus a neutralized output stage should do 
much to help a v.f.o. suffering from chirps and 
other reaction from the transmitter, and 
running the oscillator itself at a low input will 
do much to reduce drift. The use of zero­
eoefficient condensers in this unit might reduce 

(Continued on pau• 7 4) 
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A Self-Supporting 
Antenna Tower 

W9JWC and his mast take a rest at the 20-foot level. 

ALONG with mm,t other amateurs, I have 
alwavs wanted to own a tower from which to 
hang any type of antenna that I might want. My 
funds being limited, I knew that it was out of the 
question to purchase a ready-made structure of 
1:1teel. 

Early last su.miner I visited one of the local 
lumber companies and inquired if they had any 
designs or plans for the construction of a high 
tower of wood. They had none, and so I was 
forced to draw up my own plans and to design 
the tower myself. Not being an engineer and 
knowing nothing about the stresses and strains 
in a structure of this kind, I just had to trust to 
luck that the tower would stand after it was built. 
Of course I intended to guy it, but even so I was 
plenty uncertain about it. 

The plans were first drawn to scale on paper, 
IL~ing a 7-foot triangle for the base and making 
the height of the tower 70 feet. This looked to be 
in about the right proportions (see Fig. 1-A). The 
cross braces were then drawn in, relatively close 
together near the bottom of the structure where 
the sides are far apart and then a little farther 
apart where the sides get closer together. Since 
2 by 2's are fairly cheap, I decided to build the 
whole tower, cross braces and all, out of them, 
and several hundred feet of them were ordered 
from the lumber yard. 

Construction 
A triangle measuring 7 feet on a side was laid 

out on the ground about 2 feet from the back of 
the house, and a stake was placed at each corner. 
At the points marked by the stakes, 3-foot deep 

* 628 N. Prospect Street, Colorado Springs, Colo. 
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1l ?0-Foot ~-tntenna JJlast for 
l<'ifteen Dollars 

IIY .J. D. IIOATRIGDT,• W9JWC 

Here is a description of an antenna 
tower that may help to solve some of 
yonr construction problems. After read­
ing the story, you may not be interested 
in going up to the full 70 feet, but you 
4'an't go wrong with a SO-footer. 

holP,s were dug for sinking the base supports. The 
8Upports were made from three old bed rails that 
were picked up at a local junk yard, although any 
pieces of steel angle bar could be used. Three 
holes were drilled about a foot apart at one end 
of each of the rails, and the other ends.of the rails 
were placed in the holes in the ground. The tops 
of the rails were leveled and the rails made verti­
cal in the holes, and then the holes were filled 
with concrete. ·when the concrete had set, holes 
were drilled in t,hree of the 16-foot lengths of 2 
by 2 to eorrespond to the holes in the bed rail:1, 

10' 

10' 

S' 

S' 

5' 

S' 

5' 

5' 

5' 

4' 

4· 

4' 

4' A B 

Fig. 1 _, The spacing of the various sections of the 
mast (A) and a plan view of one section (B), showing 
how the horizontal members butt into the vertical 
members. 
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and the three 2 by 2's were bolted to the supports. 
The cross braces, I decided, should be con­

structed on the ground and then carried up and 
bolted in place. I cut three pieces of 2 by 2 seven 
feet long and laid them on the ground in the shape 
of an equilateral triangle. Using a triangle, the 
ends were cut to match each other with a ao 
degree cut. A local tinsmith made up a lot of iron 
triangles for me, and I bolted them to each 
corner, putting two bolts through each end of 
each 2 by 2. The result was a strong and rigid 
triangle of the correct length on each side to 
mount in between the three uprights, just above 
the point where the bed rails joined the uprights. 
With a shaped piece of strap iron (which con­
formed to the shape of the 2 by 2 and wrapperl 
around it, and then extended far enough to bolt 
t,o the sides of the triangle), I bolted the first 
triangle in place. 

Taking the top triangle as O feet on a side and 

Fig. 2 ,, .. Corner detail of the mast, showing the iron 
strap used to hold the horizontal members to the side 
piece and the gusset plate that gives additional strength 
to the horizontal members. The diagonal braces are 
fastened to the corner by bolts running through the 
horizontal members. 

t,he bottom triangle as 7 feet on a side, I figured 
t,he middle triangle as 3½ feet on a side and so 
on, and thus I computed the length of the side of 
each triangle. I then constructed the second 
triangle and bolted it in place. I put them 4 feet 
apart and used the previously placed one to stand 
on while putting the next one in place. After put­
ting four in place, the structure was beginning 
to get wobbly. It was at that point that I decided 
t,o put on cross angle braces instead of guying the 
tower. 

I started at the bottom again and, taking the 
bolts out of the shaped iron braces one by one and 
replacing them wit,h longer bolts so that t,hey 
would accommodate two thicknesses of 2 by 2 
instead of one, I placed 2 by 2 angle braces all 
around the bottom and then climbed up on that 
and did the same all the way up. After this extra 
bracing was accomplished, I found the 16-foot 
section just about as solid at the top as at the 
bottom. 

About 2~f feet above the fourth triangle was 
the end of t,he 16-foot uprights. A 2 by 2 five feet 
long was bolted in place on each upright, half pro­
t,ruding above the top of the uprights, and then the 
next 16-foot long 2 by 2's were hoisted hand under 
hand and balanced in place on top of the lower 
pieces and then bolted to the splicing 2 by 2's. 
Then, on up to the top of this structure, I slowly 
made my way (placing a _triangle in place, then 
down after another 2 by 2 and the saw, brace and 

A, s,,lf-supportiug 70-foot mast, huilt at W9JWC for bit, and the bolts and nuts, and back up again, 
less than $15. (Continued on page '16) 
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* WHAT THE LEAGUE IS DOING * 
DEFENSE COlUMUNICATIONS BOARD 

THE committee,s of the D.C.B. held their 
first meetings on ;January 6th. After a general 
meeting in which the work was ei.."J)lained, the 
individual committees held their initial organi­
zation meetings. In the case of the Amateur 
Radio Committee, George W. Bailey, WlKH, 
the president of A.R.R.L., was elected the chair­
man and F.C.C. Assistant Chief Engineer E. M. 
Webster was chosen secretary. 

All the D.C.B. committees are now hard at 
work and will be for some months. Because the 
work relates to the employment of communica­
tions in the aid of the Army and Navy, there 
will be no publicity except that released by the 
D.C.B. chairman. However, it can be said that 
the work of the Amateur Radio Committee is 
characterized by a proper appreciation of the 
potentialities of the amateur. Out of this work, 
eventually, will come plans and announcements 
of great interest. In the meanwhile the officers 
and regional advisers of A.R.R.L:, who are 
representing amateurs, will be much occupied 
for the next few months to come. 

AMERICAN HORSE 
FRoM time to time we are asked whether 

the American Morse code may be used in the 
amateur bands. F.C.C. has no objection, pro­
vided it does not lead to confusion. They have 

ruled that all call letters must be transmitted in 
the International Code and, of course, their 
examinations are all conducted in that code, but 
there is no objection to the use of American 
Morse in the body of communications. 

SER'\TICE RECORDS w ANTED 
PLEASE see page 18 of January QST. The 

League wants to compile statistics on the con­
tributions made by radio amateurs to the present 
national effort. All amateurs serving in radio 
work with the military forces of the United 
States are asked to register that fact by means of 
a post card to A.R.R.L. at West Hartford. Please 
give the following information: 

(1) Are you a Selective Service conscript, a volunteer, or 
a reservist on active duty? 

(2) For how long a term are you serving? 
(3) Is your service in the Army, Navy or the Marine 

Corps? 
(4) To what outfit or organization are you M8igned? 
(5) Location; where is your organization stationed? 
(6) What rank or rat,ing do you hold? 
(7) What is your present radio duty assignment'/ 
(8) Were you previously a member of N.C:R. or A.A.R.S.? 
(9) Give your name and your home call. 

NAA DISMANTLED 
SADLY the Navy announces that it is 

taking down the famous three towers of NAA at 
Arlington, familiar landmarks in Washington's 
skyline i,ince 1912. With the exception of a very 

@ Broadcasting 
The Defense Communications Board's Committees assembled in Washington for their first general meeting Janu­

ary 6th. In the first row, center, may be seen A.R.R.L.'s representatives, President George W. Bailey and Secretary 
K. B. Warner. Next to them is Lt. Comdr. John L. Reinartz, U.S.N.R., who represents the Navy on the Amateur 
Radio Committee. 

20 QST for 



few low-powered transmitters, the work of NAA 
is being transferred to Annapolis, NSS. Thus 
ends one of the pioneer high-power stations of 
the world. 

PHYSICAL CONDITION 
A NAVY personnel officer, himself an 

amateur, told us the ot,her day that there is a 
disconcerting number of rejections for physical 
reasons amongst the amateur reservists who are 
being called up. Underweight, no chest expan­
sion, bad teeth., fiat feet, and what not. He says 
we run far worse than the average. 

We discussed this subject in our editorial for 
October, 1938, and if you have the issue handy, 
we suggest that you take it down and read it. 
The average ham is immoderate and unbalanced 
in his pursuit of the game; he doesn't get enough 
sleep or exercise, he smokes too much, he works 
too hard at radio and keeps himself under strain 
too long at a time. This is no time for us to be 
caught that way. We urge you, gang, to give 
some thought to these things, to practice mod­
eration, and to perceive the desirability of keep­
ing yourselve,s in proper physical shape. 

!UISCELLANY 
AMATEUR licensing has continued to gain 

8lowly and is now generally satisfactory. . . . 
The Army Air Corps seeks eandidates for its 
Squadron Communications Officers' school at 
Scott Field, Belleville, Illinois. Nine months' 
course in cadet status, ending in commission as 
second lieutenant, Air Corps Reserve, and active 
duty. Candidates must be college graduates v.'ith 
some knowledge of electricity or radio, unmar­
ried, 20 to 26 years of age, excellent health. Appli­
cations direct to the Chief of the Air Corps, 
Washington. . . . We hear that something simi­
lar in the Signal Corps mll be announced soon. 
. . . Chairman Fly of F.C.C. gave us some nice 
publicity recently. He says the Commission is en­
couraging amateur activity in the United States 
and remarked that the ban against international 
communication has not hurt our progress, citing 
that our numbers continue to grow nicely. He 
lauded our work in times of disaster and storm 
and pointed at our value as a reserve of trained 
personnel. 

NORTDWESTE.RN ALTERNATE 
AFTER advertising again for nominations 

for alternate of the Northwestern Division, three 
petitions were received. One, for Ivan E. Ander­
son, W7AUP, arrived after the closing hour and 
had to be rejected. The incumbent, W. N. 
Wintler, W7KL, was nominated, but unfortu­
nately had to be rejected as a candidate because 
of an accidental lapse in his League membership 
in 1939. There remained one eligible candidate, 
R. Rex Roberts, W7CPY, our S.C.M. for Mon­
tana. Mr. Roberts was thereupon declared elected 
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without balloting by the membership and im­
mediately took office. He is by occupation the 
manager of the Mountain States Telephone 
Company at Glendive, Mont. 

* BOOK REVIEW * 
The Meter at Work, by ,John F. Rider. 

Published by ,John F. Rider, 404 Fourth Ave., 
New York City. 152 pages, 138 illustrations. 
Price, $1.25. 

This latest of the Rider series is, as are his other volumes, 
writ.ten for the serviceman, but its information is sullicientlv 
generalized to be useful to all radio people. It starts with 
elementary magnetism and goes right on through with a 
det,ailed description of how various meter movements 
function, how they are used, how to get the most from the 
meters one now owns, and how to go about selecting new 
ones. 

"The Meter at \Vork" features a novel physical make-up, 
in that the inside pages are split. Each section turns sepa­
rately. The top third contains the illustrations, the lower 
two-thirds the text. Thus the te.xt pages can be turneri with­
out disturbing the illustratioru,, eliminating the annoying 
necessit,y of having to turn pages back and forth in referring 
to illustrations while reading the text matter describing 
them. --·• C. B. D. 

ii,ilcnt 1'cps 
IT 1s with deep regret that we 

record the passing of the,se amateurs: 

Prof. A. C. Carson, W4MN, Columbia, 
S. C. 

Earl Carter, W6PSF, Grass Valley, Calif. 
Frank Cizek, Jr., W2MPJ, Astoria, New 

York 
Maurice H. Clarke, ex-W8VO, Rochester, 

N.Y . 
M. 0. Davis, W9CDE, La Junta, Colorado 
Bradford A. Durfee, WlMGZ, West 

Springfield, Mass. 
Orris R. Grissom, W6DYL, El Monte, 

Calif. 
Adolph H. Kloss, W2LYV, Irvington, 

N. ,J. 
Lewis Kocum, W9KQC, Anoka, Nebraska 
George E. Lantz, Jr., W5FVZ, Ft. Worth, 

Texas 
Thomas II. Lokken, W9CE, Ishpeming, 

Mich. 
Richard Naylor, ex-W6GVA, San Diego, 

Calif. 
Charles E. Perry, W9ASV, Joplin, Missouri 
,Joseph G. Separk, W4FQE, Gastonia,N. C. 
Hubert S. 8mith, W8QKD, East Akron, 

Ohio 
Marguerite L. Thomas, W6NMV, Chan­

dler, Ariz. 

21 



• JD'L JliL f}ltn.idt e--
Flea-Power A.C./D.C. 'Phone 

.cl. Fe,,, ll'atts on 160 lJleters for Local l.lag-Che,ring 
RY ~'ERNON CHAMBERS.* WIJEQ 

,._i\. uooo many beginners - and others, 
t,oo - whose primary interest is in c.w. operation 
often get the urge to put out a few watts on 160-
meter 'phone for local rag-chewing. Many c.w. 
t.ransmitters are not particularly adaptable to 
the purpose, and the cost of a suitable modulator 
often is a deterring factor. The little set described 
here has no pretensions as to power, but it does 
use pretty nearly the minimum number of parts 
for a rig conforming to the regulations. A trans­
formerless power supply and 110-volt tubes are 
the answer. 

Everything considered, t,here seems to be 
ample justification for a transmitter of this type. 
It is compact to a degree permitting simple u.nd 
rapid construction and it is complete even to the 
extent of including the power supply and an an­
t,enna tuner. The tube complement does away 
with a power transformer, filament transformers 
and a separate rectifier tube, and voltage­
dropping resistors are eliminated because all 
tubes have identical plate and screen voltages. 

* Techniral Information Service. 

Because the power input is limited to 4 or .':i 
watts, it is possible to employ inexpensive low­
voltage components. Also because of the low 
power a one-tube audio system can be used; that 
would only be the beginning if the modulator 
were called upon to supply audio for an amplifier 
running at 20 or 30 watts. Furthermore, several 
accessories important to a c.w. rig may be 
omitted so long as the design is centered on 
'phone operation. Actually, the parts for the 
transmitter may be purchased new for as little 
as $13 . .':i0, including such things as panel, knobs, 
terminal strips, wire, etc. The complete set of 
tubes may be obtained for $3.81. 

Tlw R.Ji'. Circuits 
The circuit diagram of Fig. 1 shows a Tri-tet 

oscillator capacity coupled t.o a ,;ingle-ended 
amplifier. Each st,age uses the tetrode section of 
a type 117L7GT tube. The Tri-tet circuit was 
selected because it ha!-l the feature of buffering 
action attributable to electron coupling between 
the erystal and output cirucits, This buffering 

This rear view of the transmitter shows that most of the parts are 
above the chassis where they are easily mounted and wired. 

action is an important consideration 
in a modulated transntltter employ­
ing only two stages because it does 
much to prevent frequency modula­
tion by isolating the crystal and 
modulated-amplifier circuits. The 
plate tank of the Tri-tet may be 
used for excitation control because 
its tuning is practically independent 
of the rest of the circuit. Thus, the 
tank may be adjusted to deliver to 
the amplifier the amount of excita­
tion giving optimum performance. 
This is a convenient method of con­
t,rol when compared with the s.vstem 
requiring a coil tap which must be 
placed experimentally. It also per­
mits compensation for various de­
grees of output from different types 
of crystals. The screen of the tube 
operates at the same voltage as the 
plate and is by-passed b.v the same 
condenser used in the plate circuit. 
The usual cathode resistor and con­
denser are eliminated because they 
are unnecessary so long as the os­
cillator is not keyed. Fixed tuning in 
the cathode tank circuit reduces the 
cost of the cathode condenser and 
eliminates a control. 
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The amplifier tube is connected as a triode. 
This causes a decrease in the audio power require­
ments because the screen grid does not have to 
be modulated; the input to the amplifier would 
be greater if the tube were connected as a tetrode 
because the screen would consume power and, 
as a result, more audio would be required to 
modulate the increased d.c. input. Plate neu­
tmlization is employed, using a neutralizing coil, 
L4, which provides the out-of-phase voltage which 
is fed back to the grid through Crn. This method 
of neutralization allows the use of a single-section 
tank condenser without subjecting the circuit to 
effects caused by hand capacity since it is possible 
to by-pass t,he rotor side of C2 to ground. The 
amplifier, because of its strictly 'phone classifica­
t,ion, operates with automatic bias. This results 
because the oscillator and amplifier function as 
one unit and excitation will be on the final at all 
t,imes. Without excitation there would be no bias 
and the plate current would soar. 

The antenna tuner, consisting of Cs and Ls, is 
designed to function with a 100-foot antenna. A 
radiator of this length was selected rather tban 
one measuring a quarter or half wave because 
100-foot rolls -of wire are readily available and 
can be easily installed in most locations. The an­
tenna loading coil is equipped with several taps 
~o that parallel tuning can be used throughout the 
band; the taps allow the proper LC ratio to be 
selected for any frequency in the band. An un­
tapped coil can not be used because the antenna 
capacity of several hundred µµfd. shunts the 
tuned circuit and thus increases the effective 
capacity considerably. The C of the circuit is 
therefore so high that only a small coil is re­
quired. This small eoil would not cover the 
whole band with only a 140-µµfd. variable 
capacity to work with and, as a result, the 
tapped coil is used so that the appropriate in­
ductance may be chosen at will. 

Audio and Power Supply Circuits 

The 25B6G audio tube operates as a Class-A 
amplifier. A single-button microphone is used 
in the input circuit. Plate power for the mod­
ulator (and for the r.f. amplifier) is fed through 
the modulation choke, L6, which has a high im­
pedance for audio frequencies. The 15-volt bias 
which the 25B6G requires for Class-A operation 
is obtained by means of the cathode resistor, 
R3• The resist~nce section of the linecord is used 
to drop the line voltage to a value appropriate for 
the 25B6G heaters. 

The diode sections of the ll 7L7GT tubes are 
placed in parallel to form a half-wave rectifier 
power supply. A condenser-input filter is used 
so that the d.c. output voltage will be as high as 
possible. A single filter choke was found to be 
adequate for good filtering, providing that suffi.­
dent filter capacity was employed. It is for 
this reason that 40-µfd. filter condensers are 
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The "on-_off" switc-h, the !(ain control and the micro­
phone jack arc along the hottom edge of the panel. 

suggested. There is only one connection to the 
l 10-volt line. This type of connection was used 
so that the chassis could be grounded.1 With a 
double line connection there is danger of short­
circuiting the a.c. line if the plug is incorrectly 
inserted. Of course, with a single connection it is 
necessary that the active prong of the plug be in­
serted in the ungrounded side of the line socket. 
The plate supply will deliver 100 volts at a load 
of 150 ma. 

Construction 

The rear-view photograph shows a majority 
of the parts mounted on top of a chassis measur­
ing 7 by 11 by 2 inches. C1, C2 and Ca mount on 
the 7- by 12-inch panel, running in that order 
from right to left. L2 is supported by heavy leads 
soldered directly to (\. The oscillator tube and 
the crystal are along the right edge of the chassis. 

A terminal strip for the meter and ground con­
nections, the power-supply filter choke, and the 
audio tube are all mounted along the rear edge 
of the base. The form which supports L 3, L. and 
Ls is at the rear of C2 and Ca; the neutralizing 
winding is at the right end and the antenna coil 
at the ieft end. The antenna terminal strip is at 
t,he left end of the base and the amplifier tube is -
to the right of its plate coil. Gia, the neutralizing 
condenser, is mounted on a stand-off insulator 
located between the amplifier tube and the filter 
choke. A National TPB bushing runs through 
the base at a point below the center of the am­
plifier coil and plate voltage is carried to the final 
through this bushing. The amplifier plate by-pass 
condenser, the two grid leaks, the grid choke and 
the filament by-pass condensers, complete the 
list of components mounted above the base. 

The terminal strips, sockets and the amplifier 
coil are all mounted on :14-inch pillars. Holes ½ 
inch in diameter are drilled beneath the centers 
of the three tube sockets. A ½-inch hole is drilled 
below each of the lugs which form the terminal 
strip at the rear of the base. This type of con­
struction was employed so as to eliminate the 

1 Simple Transformerless Duplex: Bias Supply. p. 48, 
Q8T, November 1940. 
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microphone transformer is mounted 
on the rear wall. The 25B6G cathode 
eondenser and resistor are to the 
right of T1 and the filter condensers 
are to the left. L1 and C4 are con­
nected in parallel and are supported 
by a lug strip located below the os­
cillator tube socket. The 290-ohm 
linecord enters the chassis through a 
hole drilled in the rear wall. 

L1 is a self-supporting coil wound 
with 58 turns of No. 28 d.s.c. wire 
on a diameter of %'. inch. The con­
struction of this coil is similar to 
that described on page 17 of QST, 
February, 1941. 

A bottom view-of the 'phone transmitter 

L2 consists of 40 turns of No. 2·! 
d.s.c. wire wound on a piece of 
1 ~?inch bakelite tube. At each end of 
the form two small holes are drilled 
parallel with the edge, and heavy 

drilling of large holes essential in sub-base 
mounting. 

wires fed through these holes serve as terminals 
for the ends of the winding and as the mounting 
supports. The bottom-view photograph shows the micro­

phone battery at the upper right-hand corner. Lo 
is bolted to the right wall of the chassis and the 

La, L4, and L5 are wound on a piece of 1 ½-inch 
(Continued on page 78/ 

117L7GT 
(Redifier-Sedtons) See Tex/; 

1/0V. 
A.c . ..r:,-+------, 

line Cord 
,, X 

~I 
~'XTERNAL GND. 

Fig. 1 ---- Circuit of the low-power 'phone transmitter 

Ct, C2, Cs--· 140-µµfd. variable 
(National EX-140). 

C4, Gs --- J.00-µµfd. mica. 
Ce, C1, Cs -0.01-µfd. paper. 
Co--· 0.005 µfd. 
Cto - 25-µfd., 25-volt paper elec­

trolytic. 
Cn, C12 - 40-µfd., 150-volt paper 

electrolytic. 
Cm __ .. 25-70-µµfd. trimmer. 
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Rt - 50.000 ohms, y;i-watt. 
R2 -1000 ohms, 1-watt. 
Ra - 300 ohms. l.½-watt. 
R, - 500,000-ohm pot. 
RFC - 2.5-mh. r.f. choke. 
Swt - S.p.s.t. switch (mounted on 

Rt). 
Sw2 - S.p.s.t. toggle switch. 
Linecord--290 ohms (Ohmite 

G-290). 

Battery -- a volts (Burgess 3A2). 
.Jack-·- Open circuit mike jack. 
T1 - Single-hntton microphone 

transformer (Thordarson 
T-86A02). 

La - 6-henry, 80-ma. choke (Thor­
darson T-57C51). 

L1 - 8-henry, 150-ma. filter choke 
(Thordarson T-13C30). 
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Amateurs Provide Red Cross With Com­
munications on Inauguration Day 

Wusliington Jludio Clab llses .2½ ~leters for Bmergencr, Work 

BY OSCAR W. B. REED, JB. 0* W3FPQ 

Members of the Washington Radio 
Club established a 2¼-meter network 
covering the city as a unit of the Uisaster 
Service of the American Red Cross for the 
inauguration of President Roosevelt on 
January 20th. So comprehensive was the 
planning for this system and so effective 
the results that it received "\l<idespread 
official commendation. 

T ms year the Red Cross, increasingly 
aware of t,he need for public service in time of 
emergency, modeled their usual First Aid Service 
at public parades along the lines of a complete 
disaster service. The occasion of the president's 
inauguration and inaugural parade provided an 
excellent opportunity to test this disaster service. 

Shortly after Christmas, through Roy C. Cord­
erman, W3ZD, Vice-Chairman of the Communi­
cations Committee of the District Chapter of 
the Red Cross and A.R.R.L. Regional Emergency 
Coordinator, the Washington Radio Club was 
invited to provide communications for ten field 
first-aid stations. Calling on those registered in 
the emergency corps of the A.R.R.L. and other 
sources of available emergency equipment, the 
dub set out under the leadership of its emergency 
coordinators to do the job. 

Ten field tents located between the White 
House and the Capitol served as the .First Aid 

*7601 NW 16th St. Washington, D. C. Emergency 
Coordinator for Wa,,hington and vicinity. 

Stations. To make each of these units capable of 
<iommunicating with the District Headquarters 
building, the nerve center of the entire organiza­
tion, required the use of self-powered radio units 
at each location. 

At the first confrxence called, members of the 
club decided that the 2,l~-meter band was the 
most satisfactory due to present restrictions re­
garding use of portable equipment. At this time 
it was discovered that enough 2½-meter 'phone 
a,pparatus was individually available to do the 
job. As ever, at the last minute additional equip­
ment was developed and used. Improvements in 
existing equipment was also the rule. 

The Master Control station at the District 
Chapter Building, where a.c. power was avail­
able, made excollfmt uo,e of the crystal-controlled 
transmitter of W3ING, running about 65 watts 
input to a pair of HK-24's on Ii5.2 Mc. In addi­
tion to the field radio stations located in the 
tents, two mobile units were also used. These 
two units, containing Red Cross personnel as 
well as the radio operators, served as liaison for 
all fixed units. Carrying supplies of additional 
emergency equipment, these units were called 
upon several Umes to replenish emergency 
power i;ources and provide an additional flexible 
message service. 

Six -of the field stations used storage-battery 
and Vibrapack power sources while the remainder 
depended upon dry-battery supply. Where dry 
b:,tteries were used, co=nnications equipment 
consisted of transceivers. In the other cases 

( Continued on page 8//l) 

Left-First-aid tent with u.h.f. link. Note the pole supporting antenna which way be seen between the group 
and tent. Right - Control station W3ING, set up at Red Cross Headquarters. 
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Band-Width and Readability in 
Frequency Modulation* 

Effect of Channel 'ff7idth on 'IVetdt-Slgnul Reception 

BY lUIJRRAY G. fiROSBY.** ,v2csv 

ONE of the first questions which arises 
when frequency modulation is chosen for a com­
munication system is that of the band width or 
amount of frequency deviation to be used. Among 
the many factors which affect the choice of band 
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Fig. 1 --- Peak signal-to-noise ratio characteristics for 
frequency-modulation systems nsing maximum fre­
quency deviations, F'd, of 20 and 6 kilocycles, reapec• 
tively. The audio band-width was 5 kilocycles. The 
noise was internal receiver noise and the signal-to-noise 
ratios were measured on an oscilloscope. 

width is the subject of quality or readability of 
signal required. It is the purpose of this article 
to consider that subject and to attempt to show 
the relationship between band width and reada­
bilitv. 

\Vhen the term readability is mentioned, con­
sideration is limited to types of service in which 
the primary object of the system is the hare 
transfer of intelligence. This confines the con­
sideration to services where the desire is to trans­
mit voice the maximum distance with full reada­
bility. For, while a high signal-to-noise ratio is 
desirable in the reception of voice, increasing the 
ratio above a certain value does not improve the 
readability. Consequently if the high signal-to­
noise ratio is obtained at the expense of the ability 
to receive weaker signals, which is the case when 
the band width is made too wide in a frequency 

* Also in RCJA Review, January (first quarter) issue. 
** RCA Commnnications, Inc .. Riverhead. N. Y. 
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modulation system, the system is not working 
at its best efficiency. As will be shown here, when 
the primary object is the transmission of intelli­
gence, the maximum distance will be covered 
when the band width is made the minimum 
possible. 

The reason for this superiority of a system 
using low frequency deviation over one using high 
frequency deviation, when maximum distance is 
the consideration, can best be shown by a study 
of the curves of Figs. 1 and 2. These curves com­
pare the peak and root-mean-square signal-to­
noise ratio characteristics of two frequency modu­
lation systems having maximum frequency devia­
tions 1 of 6 and 20 kilocycles, respectively. The 
curves were taken by varying the carrier strength 
of the frequency-modulated signal generator and 
measuring the signal-to-noise ratio at the output 
of e,ach receiver for the full frequency deviation 
that each receiver was capable of handling. The 
radio-frequency input circuit of the two receivers 
was common so that both rer,eivers were on an 

1 "Deviation" in t.his pa.per refers to t.he amount of 
frPCJIIency Rhift to orie .~frie of the cat·rier. 
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/i'ig. 2 "•"• Root-mean-square signal-to-noise ratio char­
acteristics for the same systems used for Fig. l. The 
Hignal-to-noise ratios were measured on a rectifier-type 
meter. 
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Of prime interest to u.h.f. men, this 
article, by an authority in the f.m. field, 
describes the results of an investigation 
of the effect of f.m. hand-width on read­
ability. Using the same hand-width as 
normally employed in a.m. work, weaker 
signals can he read with frequency 
modulation than amplitude modula­
tion. 

equal basis .so far as carrier strength and input 
noise were concerned. The noise consisted of the 
thermal agitation and tube hiss within the re­
eeiver. For the curves of Fig. 1, the signal and 
noise in the receiver output were measured by 
means of an oscilloscope which indicates peak 
voltages. For those of Fig. 2, an ordinary rectifier­
type meter was used so that root-mean-square 
signal-to-noise ratios were obtained. 

From these curves, it can be seen that for 
carriers below a certain value, the low-deviation 
;;ystem produce::1 a greater signal-to-noise ratio 
and is therefore more capable of "reaching down" 
into the noise to receive a signal It will be noted 
t.hat both systems give a signal-to-noise ratio 
which is approximately proportional to the car­
rier strength down to a certain carrier strength. 
Below that strength there is a rather sudden 
drop-off in signal-to-noise ratio. This drop-off is 
due to a phenomenon which is peculiar to a fre­
quency-modulation system 2 and which is called 
the "improvement threshold" effect. Any fre­
quency modulation system has an improvement 
threshold above which the frequency modulation 
gain or improvement is realized and below which 
the signal becomes submerged in the noise. The 
threshold occurs when the peak voltage of the 
carrier is equal to the peak voltage of the noise 
in the intermediate-frequency channel of the re­
eeiver. The full frequency modulation improve­
ment is not realized until the earrier is about 
twice as strong as the noise. 

It will be noted that the improvement threshold 
of the wider system of Figs. 1 and 2 occurs at a 

2 Murray G. Crosby, "Frequency i\1:odulation Noise 
Characteristics," Proc. of I.RE., Vol. 25, No. 4. April, 19:l7. 

stronger carrier strength than that for the nar­
rower system. -Hence, other things being equal, 
the wider system requires more transmitter 
power to produce a signal which will be above the 
threshold. The reason for this will be apparent 
when it is realized that the wider receiver must 
have a wider intermediate-frequency channel 
which inherently accepts a wider spectrum of the 
noise. The wider spectrum of noise has a larger 
peak voltage so that the improvement threshold 
for the wide system occurs at a. higher carrier 
strength. Thus the threshold for the wider system 
of Fig. Loccurs at a carrier strength which is about 
twice the corresponding strength for the narrower 
system. 

The difference between the shapes of the curves 
of Figs. 1 and 2 is due to differences in crest factor 
(the ratio between the peak and root-mean­
square voltage) of the noise. For carrier strengths 
above the improvement threshold, the crest factor 
is eollStant at a ratio of about 4.5. When the 
earrier is on the improvement threshold, the crest 
factor is higher by an amount which depends 
upon the deviation ratio (the ratio between the 
maximum frequency deviation and the maximum 
audio frequency of the system) of the frequency­
modulation receiver. This increase in crest factor 
is caused by the fact that the higher peaks of the 
noise approach equality with the carrier so that 
these peaks are at the threshold while the lower 
peaks produce a carrier-t,o-noise ratio which is 
above the threshold. When the peak voltages of 
the carrier and noise approach equality, the effec­
tive frequency variation of the resultant wave 
rises to very high values and the stronger of the 
two voltages assumes control of the receiver. 
Thus, if the noise is stronger than the signal the 
noise assumes control and depresses the signal. 
Hence as the carrier is lowered towards the 
t,hreshold, the effective frequency deviation of the 
noise rises until the higher peaks begin punching 
holes in the signal. As the earrier is weakened 
still further, the weaker noise peaks also punch 
holes in the signal so that it is submerged in the 
noise. The point at which the highest peaks of the 
noise just begin to reach equality with the carrier 
peak voltage, produces a "sputwxing" type of 
noise which changes the character of tube hiss or 

Fig. 3 - Oscillograms of internal receiver noise appearing at the frequency modulation receiver output. A (left) is 
with carrier-to-noise ratio at the threshold or "sputter point." B is with carrier-to-noise ratio above the threshold. 
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Fig. 4 - Readability comparison of frequency modu­
lation systems using frequency deviations of 20 and 6 
kilocycles, respectively. The a.f. of both receivers cut 
off at 5 kilocycles. The ordinates are plotted in the 
readability scale of the RST system, as follows: 

1 -- Unreadable. 
2 -·· .Barely readable, occasional words distinguish-

able. 
3 -·- Readable with considerable difficulty. 
4-··· Readable with practically no difficulty. 
;; - Perfectly readable. 

thermal agitation so that the improvement 
threshold is easily recognized. Figs. 3A and B 
sh.ow the wave form of the noise at the threshold 
(which has been called the "sputter point") and 
above the threshold respectively. 

When the noise is ignition or similar man-made 
noise the situation is similar to that sh.own bv the 
peak signal-noise ratio curves of Fig. 1. In addi­
tion, the frequency-modulation receiver has in­
herent to it u noise-silencing action which is at 
least as effective if not Letter than the Lest 
amplitude-modulation noise silencer. This noise­
silencing action is self-adjusting and is automati­
cally adjusted for best operation as soon as the 
signal is tuned in. More detailed description of 
t.his action is considered elsewhere.2

•
3 

Listening Tests 
With the signal-to-noise ratio characteristics 

as described above, it can be seen that the answer 
to the question regarding the relative readability 
obtainable with systems using different maximum 
frequency deviations depends upon the magni­
tude of signal-to-noise ratio required for a given 
readability. For instance, taking the curves of 
Fig. 1, if readability is obtainable on the narrower 
system for the signal strengths which are below 
t.he threshold of the wider system, the narrower 
system will have a range of superiority in reada­
bility of weaker signals. As will be seen from the 
following curves, practically full readability is 
obtained right down to the improvement thresh­
old of t,he narrower system. With the wider sys­
tem, full readability is not obtainable until the 
signal is strong enough to reach the threshold of 
the wider system. 

In order to determine the actual difference in 
:'s l\iurray G. Crosby, "The Service Range of Frequency 

Modulation," RCA Review, VoL 4, No. 3, January, 1940. 
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signal readability for systems using different fre­
quency deviations, a listening test was conducted 
on the two frequency-modulation systems which 
were used for Figs. 1 and 2. A 5-kilocycle low­
pass filter was inserted in the audio output of 
both receivers so that one had a deviation ratio 
of 1.2 and the other 4. The noise consisted of the 
thermal agitation and tube hiss originating in the 
radio-frequency circuits. 

The curves of Fig. 4 show the results of the 
listening tests. Readability numbers of the HST 
system are plotted against microvolt output of 
the frequency-modulated signal generator. The 
points for the curves were taken from the averaged 
readings of three separate observers, namely, 
A. M. Braaten, R. E. Schock, and the writer. 

It is obvious from these tests that the narrower 
system i.'l capable of "dipping down" deeper in 
the noise to receive a signal For equal reada­
bility on the two systems, it appears that the 
systen1 with a deviation ratio of 1.2 will receive a 
signal about one-half as strong as that possible 
with the system having a deviation ratio of 4. 
Hence the minimum readable signal strength 
decreases approximately in proportion to the 
square-root of t,he ratio of the two deviation 
ratios. In the particular case of the systems used 
for Fig. 4, changing the deviation ratio of the 
system from 4 to 1.2 is equivalent to an increase 
in power of about 4 times, so far as readability 
is concerned. 

The curves of Fig. 5 were taken in the same 
manner as those of Fig. 4, but the two systems 
compared were the narrower frequency-modula­
t,ion system of Figs. 1 and 2 and its equivalent 
amplitude-modulation system. The maximum 
frequency deviation of the frequency-modulation 
system was 6 kilocycles and the audio band was 
5 kilocycles. It can be seen that the narrower 
frequency-modulation system gives a readability 
which is always greater than that obtained on the 
amplitude-modulation system. 

It is apparent from these t6'sts that the opti­
mum frequency deviation for a frequency-modu­

(G'ontfoued on paue 86) 
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CARRIER IN R-M-S MICROVoLrS 

Fig. 5 - Readability comparison of a frequency. 
modulation system and ita equivalent amplitude­
modulation system. Maximum frequency deviation= 
6 kilocycles. Audio hand = 5 kilocycles. 
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After the Code Proficiency 
Certificate - What? 

BY F. E. BANDY,* WIBDI 

THOUSANDS of amateurs have now quali­
fied for one of A.R.R.L.'s Code Proficiency 
Awards. Thousands of others are still starting on 
the road. There is hardly any slackening of the 
monthly pace! The certificate based on qualifica­
tion from WlA W runs is now recognized as ful­
filling part of the code speed requirements in the 
new civil service examination for "Under com­
munications operators." 

We invite every F.C.C. amateur license holder 
to get in the swim and get that League certifica­
tion that comes from having gone upward one or 
more notches from the initial license requirement 
set by Uncle Sam. We're as happy to issue a 15 
w.p.m. certificate as for higher speed. The idea is 
to spread the good word, and keep the program 
going until EVERY SINGLE HAM has done his 
bit to get the recognition due him - and his bit 
to make amateur radio more secure for us all -
by showing interest in the thing that the gi,vern­
ment sets great store by which is nothing less than 
OPERATOR PROFICIENCY. To everybody now 
holding a code award we say, "Congratulations, 
you've done your part well. Please try this 
month to get one local radio friend to send in his 
try at whatever he can do. Thanks.'' 

More power to all those who have gone upward 
and still are advancing their personal proficiency 
in the program, and to all who aim to make them­
selves real communication operator experts 
whether they have started on the program or not. 
The A.R.R.L. 20-25-30-35 w.p.m. stickers are 

*Communications Manager, A.R.R.L. 

• 

The A.R.R.L. Code Proficiency Certificate 
is available to every United States licensed 
amateur. The program aims to recognize your 
code ability. WIA W practice transmissions 
are scheduled daily except Friday starting at 
9:15 P.M. C.S.T. Oil 1761, 3825, 7280, 14,253 
and 28,510 kc. These will help you add to 
your ability to read code the knack of copying 
code. Now is the time to prepare for the next 
official qualifying run from WlA W which will 
take place :Friday, March 21st, at 9:30 P.M. 
C.S.T. Aim to get your certificate or endorse­
ment sticker for higher speed on that date. 

• 
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available for recognition of eaeh advance from 
your first certified speed. This short article is for 
the sole purpose of offering two small suggestions 
to those aiming at consistent progress. In a nut­
shell the goal of top proficiency can be attained by 

(1) Cultivation of ability to copy on a type­
writer. 

(2) Building general procedure ability and code 
speed through traffic work. 

Making Mill Copy 
From two sources that we regard as reliable we 

have it impressed on us that the Trained Oper­
a.tor today must be able to copy on a mill. Sixty 
per cent of our letters from League members are 
typewritten, which proves amateurs have the 
machines available - so why not get so we can 
all put "ten on a line" with a mill instead of by 
hand? They are making portable typewriters even 
for the planes today! Everywhere you go you will 
find writing machines. A friend writes from his 
first assignment, "We have about 25 or 30 of the 
gang here and every one of them can take it on 
the mill. Makes a fellow feel funny if he cannot 
copy that way. From my short experience it is 
es8ential to have a chance in the services that 
every man be able to put the stuff down on a 
mill." Agreed then that we must learn not only to 
handle code well, but to put it down on a type­
writer! 

Suggestion one for learning to make mill copy 
is a simple one. You have heard it before. Practice 

(Continued on page /JO) 
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Traffic Fun-A Defense Job for Every Amateur 
IN THE January field organization bulletin 

of the League we requested every Section Man­
ager, Route Manager, and 'Phone Activities Man­
ager to see in connection with the many eanton­
ments, camps, and training schools now being 
filled, that a personal contact be made with the 
officer in charge, or his represe.ntative toexplain 
amateur radio facilities and arrange if possible 
for collection and origination of traffic from such 
points. This spells opportunity to all amateurs 
looking for traffic to aid personal operating abil­
ity. It is a chance for us amateurs to prove our 
value to the nation, handling third party mes­
sages that would otherwise never he sent perhaps 
but which have a distinct and great value in 
morale building both for volunteers and con­
scripts and for the friends and families at home! 
All such League representatives are requested to 
appoint a qualified spokesman to do this contact 
job if unable for any reason to do it in person. 
It will be necessary to explain amateur radio, 
our unguaranteed uncompensated, non-competi­
tive service, our operator building through traffic 
training, our desire to be of service, in getting 
understanding cooperation from proper post 
officials. Do not offer more than mm be per­
formed. If any bottle-necks develop SCM's and 
Hq. will work out methods or organization to 
assist handling if we are advised. 

It must be explained that any amateur mes­
sage service does not compete with wire services, 
since there are no charges and can be no guaran­
tee. Help your S.C.M. make this contact if you 
can. Even though a commander may not desire 
or be able to have an amateur station in his camp 
he ought to be interested in putting a box for 
amateur message collections in the recreation 
quarters with a suitably typed explanation of use 
of the facilities and the possible results. 

This year we have urged upon each net and 
trunk liner the importance of exchange schedules 
and work in the General Traffic Period between 

HAMS - GET IN Tms 1 

Amateur Radio Traffic from Uncle 
Sam's Trainees is already on the air. It 
will increase. It is an amateur radio job 
to help the morale of our soldiers and 
sailors. Your assistance, please. It is 
amateur radio self-training to keep every 
amateur frequency busy with the traffic. 

Study the Outline of "What to .Do" 
and put the principles into operation in 
your daily amateur operation. Get in 
touch with your S.C.1\1. to get into a 
net or to accept an organizing post as 
explained at the eud of the outline. 
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remote sections. This is accomplished by reliance 
on one or more members of a net for specified 
kinds of interconnecting schedules or general 
work. For the third month we emphasize in QST 
the importance of making fullest use of the Gen­
eral Traffic Period/or message exchart{les on every 
amateur frequency and mode of operation. The 
General Traffic Period and the proper cooperation 
of every licensed amateur, and use of directional 
CQ's, should expedite moving any and all traffic 
between or to the proper sections of the country. 
The delivery problem is taken care of best by the 
thorough coverage of Sections by local nets that 
include all larger cities. In all these A.R.R.L. nets 
the stations each accept responsibility for deliv­
ery to any nearby points not directly represented 
by radio stations. 

ft'IIAT TO DO 

FoR those accepting this defense opportu­
nity, and we hope every amateur will, here is 
an outline of the best way to get in on the fun. 

If near a camp, cantonment, or training 
school: 

l. Ask your SOM if you may represent him 
in making arrangements to bring about the 
origination of amateur radio traffic from the 
trainees. 

2. lf successfully arranged, take the following 
steps to see such traffic well started: 
(a) Make prompt pickups on a schedule. 
(b) Complete arrangements with local ama-

teurs: 
(1) To share any traffic load, to feed 

all traffic to proper points they 
schedule. 

(2) To get traffic into existing lines and 
nets that give best service between 
desired areas. 

(3) To arrange long hops such as their 
facilities provide for points where a 
lot of traffic is consistently expected 
to be sent. 

(c) Urge all local amateurs to make prac­
tieal use of the General Traffic Period 
for all bands and distances to move 
traffic not fitting into existing network 
plans. 

If not near trainee centers: 
l. Get on and use the General Traffic Period 

to grab anything coming your way - and 
to help relay. 

2. Listen for directional CQs. Help relay to or 
toward destinations by schedules, nets, or 
otherwise. 

3. Netters: Make your nets more useful by 
using the G.T.P. for all net stations to get 
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traffic on and off the net, so your coverage 
is available to those outside the nets. 

ALL Member-Amateurs: 

Aid your S.C.M., R.M., and P.A.M. in their 
current expansion of delivery networks (ex­
plained in their bulletin of December 12th last). 

Organizers are needed for additional town-to­
town networks in many A.R.R.L. Sections. The 
S.C.M.1 will appreciate volunteers for P.A.M. 
or R.M. until the posts at his disposal are filled. 
These officials have authority to initiate activi­
ties in their groups, and are specifically charged 
with getting an effective network in operation 
mi a particular amateur band. 

What organized delivery and inter-connecting 
town-to-town defensive networks does a fully 
Mganized A.R.R.L. Section have? 

Route Manager sponsored: 
A 3.5-Mc. c. w. net. 
A 1.75-Mc. c.w.2 net. 
A 7 Mc. c.w. net. 

'Phone Activities Manager sponsored: 
A 1.8-Mc. 'phone net. 
A 3.9-Mc. 'phone net. 
56- and 112-Mc. 'phone 2 nets. 

Nets in general consist of up to 15 or 20 sta­
tions, usually working close to a common fre­
quency. When over 20 stations and communities 
are connected in one net, two 3.5-Mc. Section 
Nets will be authorized. A January 22nd bulletin 
on "Network Organizing" contains complete 
outlines for starting and operating nets including 
procedure suggestions for operating use in both 
'phone and c.w. nets. This will be sent only 
to R.M. and P.A.M. officials as we receive their 
appointments from their S.C.M. 

All amateurs are asked to help build up organ­
ized amateur radio operation, which plays a vital 
part in this defense and self-training project. 
All amateurs who are members can become 
O.R.S., O.P.S., or R.M.s/P.A.M.s where vacan­
cies are to be filled. All amateurs, members or 
rwt can earn a beautiful Section Net ci>..rtificate 
by three months' succi>,ssful participation in net 
training and operating in R.M. and P.A.M. 
sponsored nets. Send a postal to your S.C.M.3 
t.o-day stating your interest in having your sta­
tion part of the Section Net, so he can put you 
in touch with the proper R.M.-P.A.M. 

One of our main talking points for use of fre­
quencies "in the public interest" lies in our 
operator training value. Operators cannot be made 
in laboratories and workshops, though equip­
ment can be developed and tested there. Knowl-

1 See March 1940 QST, or send a card to A.R.R.L. for 
arlvices on existing net organization. 

2 ,vhere autivity and int.ere.(3t warrants and volunteerri 
make possible. 

3 See page 4 for arldresses of all S.C.l\I. 
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Use the General Traffic Period 
AID TO lUO"\'ING TRAFFIC 

TRY IT! The General Traffic 
Period will make for effective amateur 
results in the traffic line. 

The daily period 6:30--8:00 p.m. (your 
local time) has l1een designated the 
•'General Traffic Period." Aii organized 
networks and official appointees are re­
quested to work general during this 
r1eriod. In this manner operators who 
are unable to maintain regular sched­
ules or whose operating time is limited 
may get on the air from 6:30-8:00 p.m. 
and clear their traffic through O.R.S. 
and T.L.S. who keep schedules-on estab­
lished traffic routes. l\lake use of this 
period daily to further delivery of traffic 
and dependability of service. Directional 
CQs will also be found useful during this 
period. 

For 7- and 3.5- and 1.8-Mc. band op­
,,rators the local time designation 6:30-
8:00 p.m. will enable traffic-training 
minded hams to swap messages oYer 
north-south strips of territory within 
their time zones and perhaps extending 
a zone each way. 

14- and 28-Mc. hand operations (and 
longer hops on 7 !\le.) can be taken care 
of by making a selective use of the desig­
nated period. That is, let us assume we 
are in San Francisco and have a message 
for New York. We know that 8:00 p.~. 
New York time is 5 :00 p.m. locally, so we 
get on the air with our 14-l\Ic. transmit­
t<'r and tune for New York stations, 
starting at 3:30 p.m. and continuing 
until 5:00 p.m. 

edge of fundamental theory, and code foundation 
are big assets of the amateur. Trnffic and train­
ing are synonymous words. There is to us nothing 
more fascinating in amateur radio than the abil­
it,y to nonvey intelligence past the person we can 
talk to directly through handling recorded traffic. 
Also there is no better way to train ourselves than 
to handle traffic . . . no better use of our fre­
quencies ! 

Every one o.f us who is an amateur ought to be 
very familiar with the technique of handling re­
corded messages. It makes no difference whether 
we use c.w. or voice transmission, the ability of 
either the individual or the fraternity to point 
with pride at communicating ability inherent in 
t,he individual depends a lot on his knowledge of 
what to do with recorded communications. Skill 
is obtained by practice. Learning through doing 
is the essence of our amateur radio. Traffic is 
one of t,he very best roads to gaining keenness, 

(Gontirmed on page 96) 

31 



Push-Pull 809's in a 
Low-Frequency Transmitter 

lne.-.:pensive Two-Stage .Rig for the 1.75- and :J.5-1He. Bands 

BY DON MIX 0 * WITS 

expense and a void unnecessary cir­
cuit complications by building his 
transmitter for these frequencies 
alone. Also, where cost is of no con­
sideration, even rnultiband operation 
is most satisfactorily accomplished by 
the use of Beparate transmitters for 
each band. 

F'ront ,iew of the two-band. low-freqnency transmitter. The 
ral'k panel fa lO ½ inches by 19 inches. 

The transmitter shown in the photo­
graphs is an example of what can be 
done in the way of simplification of 
circuit and conservation of space 
when the design may be confined to 
cover the two lowest-frequency bands, 
namely the 1.75- and 3.5-Mc. bands. 
A transmitter of equivalent power 
rating, following the usual form of 
multiband design would normally re­
quire three rack units, whereas the 
200-watt single unit shown in the 
photographs requires no crowding of 
components to include the antenna 
tuner. 

l\lANY logical arguments have been 
set forth in favor of the multiband transmitter. 
For anyone who wants maximum power output 
on several bands at a minimum cost, a more 
practical arrangement is yet to be found. 

However, the multiband transmitter does 
not represent the most economical design for 
the ham who wants to get on the air with the 
:.;mallest investment and who has no particular 
desire to flit from band to band. Even though 
cost may not be important, there are other 
factors, such as restrictions in space for either 
transmitter or antenna, desire for simplifica­
tion in construction and adjustment or plain 
Jack of interest in more than one or two bands 
which make the multiband transmitter unde­
sirable,, or at least unnecessary. 

For those who confine operation to the 
higher frequencies, greater efficiency and econ­
omies in space and cost will result if high­
capacity tank condensers and other large 
components required for the lower frequencies 
can be eliminated. On the other hand, anyone 
who is interested in the lower-frequency bands 
~nly can also save considerable space and 

* Asst, Technical Editor, QST. 
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As the diagram of Fig. 1 shows, the 
circuit consists simply of a 6L6 Tri-tet oscillator 
driving a pair of 809's in push-pull. Since only 
the two bands are to be covered, no coil chang­
ing is required in the transmitter. The oscil­
lator components may be mounted underneath 
the chassis where they will be well shielded 
from the amplifier plate circuit and close to the 
grid terminals. Changes from one band to the 
other are made simply by swinging the tank 
condenser between points near minimum and 
maximum capacities. A switch is provided to 
short-circuit the cathode tank circuit, reverting 
to the tetrode circuit in case c.w. operation 
with a 3.5-Mc. crystal is desired. The 50-µµf d. 
mica condenser, 016, is used to compensate for 
the output capacity of the 616 across the 
opposite half of the tank circuit to balance up 
the grid-driving voltages. 

The tank coils in the amplifier and antenna 
tuner are likewise permanently mounted. 
Change from 1.75 to 3.5 Mc. is aceomplished 
by an arrangement of clips by which turns 
of the tank coils may be short-eircuited. A 
simple system of clips also makes it possible to 
change from series to parallel tuning in the 
antenna tuner. 
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Why build ;m ailI-hand transmitter if 
you operate in only one or two bands? 
For the ham who wan;s to get on the air 
with medium power at a minimuDJ. of 
expense and trouble, the economy and 
simplicity of this rig are well worth 
considering. 

The single milliammeter with a scale of 200 
ma. may be switched to read oscillator plate 
current, amplifier grid current or amplifier 
plate current. With the switch in the latter 
position, a multiplying shunt is connected in 
parallel with the meter to give a 400-ma. scale. 

Parasitic Elimination 

The high-perveance tubes which have come 
into general amateur use in the past year or 
two are reducing the problem of fulfilling 
driver-power requirements, but the same char­
acteristics which make low excitation require­
ments possible are also largely responsible for 
the more frequent appearance of parasitic 
oscillations. From our experience with several 
recent amplifiers, it seems probable that 
parasitic-suppression devices are bound to 
become necessary components in all amplifier 
circuits. This is particularly true in regard to 
push-pull amplifiers. 

When this amplifier was first put into opera­
tion, its performance was normal in most 
respects with excitation applied. The plate 
efficiency was somewhat below normal, how­
ever, and when excitation was removed, the 
amplifier went immediately into self-oscillation 
at a frequency in the vicinity of 

The most obvious remedy - that of elinu­
naeing the plate C'.hoke entirely - is not a 
satisfactory answer, since the plate tank circuit 
then consists of two uninterrupted portions 
which may make it impossible to find a neutral­
izing adjustment which will hold over a wide 
frequency range. Two~point resonance is also 
often observed with this connection. If a 
sufficiently high value of grid-leak resistance 
may be used, enough losses are usually intro­
duced in the low-frequency oscillatory circuit 
of the grid to prevent the oscillation. However, 
most of the commonly used tubes are of the 
high-µ variety, requiring a low order of grid­
leak resistance. The most satisfactory method 
of suppression seems to be detuning of the 
plate circuit by an alteration in the size of the 
inductance of RFC2, although the amount of 
detuning required seems to be considerable be­
cause of the broad resonance characteristic of 
the grid tank. Since series feed is used, it is not 
important that RFC2 be a choke effective at 
the operating frequency. The size of this wind­
ing is determined by the amount of inductance 
necessary to form a sufficient impedance to 
break up the common connection between the 
center of the coil and the condenser rotors. 
At the same time, the resonant frequency of 
.RFC2, shunted by the sections of Ca in parallel, 
should be well removed from the resonant 
frequency of the circuit formed by one of the 
grid chokes shunted by one of the coupling 
condensers. In this case, it was necessary to go 
to a very small inductance. 

Elimination of the low-frequency parasitic 
unmasked another at the ultra-high frequen­
cies - this in spite of the fact that most leads 
are short and that there is considerable differ-

250 kc. Investigation showed that 
the low-frequency oscillation was 
caused by resonant tanks in grid 
and plate circuits formed by the 
grid and plater.£. chokes and capac­
ities shunting them. Since the 
tank coils Li and La offer no appre­
ciable impedance to frequencies 
of this order, the plates and grids 
are effectively in parallel, with the 
two sections of Ca in parallel con­
nected across the plate r.f. choke 
in the plate circuit, and the grid 
,ehokes shunted by the eoupling 
,capacities C6 and C1, This is a type 
of oscillation which is bound to be 
set up in any similar amplifier em­
ploying capacity coupling and the 
usual split-stator neutralizing cir­
cuit. An oscillation of this type 
may be misinterpreted as oscilla­
tion at the operating frequency 
caused byimperfectneutralization. 

Rear view of two-band transmitter. 'fhe chassis is 7 inches by 
3 inches by 17 inches. The plate tank is to the right and the antenna 
tuner to the left. The two neutralizing condensers are centrally located 
between the two tubes. · 
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ence in the lengths of grid and plate leads. 
While this oscillation was not easily started, 
once set off by a keying surge of the application 
of plate power, it would develop to vicious 
proportions. It does not appear that afgreat 
deal can be done in the way of arrangement 
of components to reduce the tendency toward 
this type of parasitic. One of the most effective 
measures that can be taken is the insertion of a 
u.h.f. trap tank circuit in either grid or plate 
leads of the tubes. When the amplifier is to be 
operated at frequencies of 14 Mc. and higher, 
the tuned circuit is recommended in preference 
to the simple parasitic choke because of losses 
introduced at the operating frequency when 
the choke alone is used. However, when the 
operating frequency is confined to the lower 
frequencies, as in this case, the simple parasitic 
choke will be entirely satisfactory. 

Construction 
The photographs show the general arrange­

ment of components both above and below the 
ehassis. The two large tank condensers are 
mounted with their centers 81,,-4 inches from 
either end of the chassis. Both must be insu­
lated from the chassis.This is accomplished by 
supporting the condensers on metal brackets 
1% inches wide which, in turn, are drilled at 
the base to fit the center holes of National 
FWB _ terminal strips. One of these strips is 
used above and another below the chassis at 
each end of the condenser after drilling half­
inch holes and flattening the projections on the 
under strip with a file to fit the thickness of the 
chassis material. Large-size insulating cou­
plings are used on each shaft and the panel­
bearing units are grounded to the chassis. 

The B & W coils are minus the plug mount­
ing bars. The one for the amplifier plate circuit 
is insulated from the small mounting brackets, 
fastened to the condenser frame, by a pair of 
%-inch cone insulators. A connection is made 
at the center of the coil for the high voltage. 
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Rottom view of the 
low-frequency trans­
mitter. The vertical 
eoil to the right of the 
oseillator plate tank 
condenser is Li, the 
horizontal coil to the 
left is L2, which is 
permanently mounted 
on small cone insula­
tors. The n.h.f. para­
sitic chokes are at 
rach end of the coil. 

Another FWB strip is fastened to the front end 
plate of each condenser with a spacer to form 
a means of anchoring the link line which runs 
the length of the chassis close to the panel. 

The antenna tank coil is mounted at right 
angles to the plate coil hy forming a pair of 
simple supports of No. 12 wire. Through one 
of the wire supports, a direct connection is 
made between the rear stator of (!14 and one 
end of the coil. The other support is insulated 
from the opposite stator by %-inch cone insu­
lators screwed onto the stator studs. 

Adjustable-tap eonnections arc made with 
Johnson coil clips which may be clamped 
permanently in place, once the correct posi­
tions have been determined. Turns are short­
circuited by making connect,ion to these clips 
with spring clips. 

The grounding condenser, 0 13, is connected 
between the chassis and the front end plate 
of 03• A small feed-through insulator at one 
side of the plate tank condenser furnishes a 
connection for the high-voltage line and a 
mounting for the self-supporting coil RFC2. 

Underneath, the oscillator plate tank con­
denser, C2, is mounted in the eenter of the 
chassis on. a pair of FWB strips which fit the 
condenser mounting holes. A small insulated 
flexible shaft coupling is required. On one side 
o.f the eondenser, the crystal socket, the 6L6 
socket and the cathode coil, Li, are mounted 
in line. The form for the latter is spaced about 
a half-inch from the chassis with a spacer. On 
t.he other side are the sockets for the amplifier 
tnbes and the oscillator plate tank coil, L2. 
The meter switch and the switch for short­
eircuiting the cathode eoil are placed either 
side of the control for G2. The filament trans-­
former is fastened to one end of the ehassis, 
midway between the two antenna-condenser 
mounting strips. 

Small components are mounted in available 
spaces close to the terminals to which they 
are to be connected. Upright-mounting r.f. 
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chokes are especially convenient in arrivmg 
at a compact arrangement. The two u.h.f. 
parasitic chokes are self-supporting and are 
connected between the ends of L2 and the 
coupling condensers. The meter-shunting re­
sistances are connected directly across the 
switch terminals. The multiplying shunt, R6, 
is wound with copper wire on a fibre form, its 
length being adjusted by t,rial until a full-scale 
reading is reduced to half scale . 

. A meter designed for mounting on the front 
of the panel was selected to permit shielding, in 
case a metal panel is used, and to conserve 
space in the rear. It is important from an angle 
of safety that the metal case of the meter be 
grounded to the chassis. Feed-through bushings 
for the terminals by which the meter is 
mounted are made by cutting an FWB strip 
in half and enlarging the holes slightly. 

Wiring 
'rhe components are so arranged that wiring 

becomes ahnost automatic. Power wiring, done 

6L6 

t\ ,i.,450 -BIAS 

first, is kept down close to the chassis. High­
-voltage cable is used for the 1000-volt circuits 
and No. 14 bus wire for the r.f. circuits. Holes 
lined with rubber grommets are provided for 
bringing the high-voltage leads up through the 
chassis to the meter terminals and for making 
connections with rigid wire between the lower 
terminals of the neutralizing condensers and 
the amplifier-tube grid terminals. Fibre lug 
strips will be found handy for making anchor­
ages at one or two points. 

Tuning 
The unit is designed primarily for c.w. or 

'phone operation with 160-meter crystals. SO­
meter crystals may also be used by short­
circuiting the cathode winding, but only c.w. 
operation is recommended in the absence nf 
Tri tet buffering action. Two power supplies 
are required. The one for the oscillator should 
deliver 450 volts at IOU ma., while the one 
for the amplifier should have secondary taps 

I• 
llOV. I<. 
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(Continu,d on pa11e /16) 
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Fig. 1 - Circuit diagram of the 200-watt, two-hand transmitter. 
C, -100 µµfd., mica. 
C2 -- 250 µµfd., variable (National STH-250). 
Ca - 200 µµfd. per section, 0.07-inch spacing (Cardwell 

XT-210-PD). 
C,, C5 - Neutralizing condensers (Millen 15003). 
Ca, C1 - 100 µµfd., mica. 
Cs, Cg, C10, Cu, C12 - 0.01 µfd. 
Crn - 0.001 µfd., mica, 5000 volts test. 
C14 -200 µµfd. per section, 0.07-inch spacing (Cardwell 

XT-210-PD). 
C15 - 50 µµfd., mica. 
MA -- Projection-type milliammeter, 0-200 ma. scale 

(Triplett Model 324). 
R1 -- 50,000 ohms, I-watt. 
fu - 200 ohms, IO-watt. 
Rs - 25,000 ohms, IO-watt. 
R4, R5 - 50 ohms, 1-watt. 
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Re - Meter shunt for 400-ma. range. (See text.) 
R1 - 800 ohms, 10-watt. 
RFC1 - 2.5-rnh. r.f. choke. 
RFC2 -15 turns No. 12, ½-inch diam., 2 inches long. 
RFCs - 20 turns No. 20, close-wound, ¼-inch diam. 
T1 - Filament transformer, 6.3 volts, 6 amps. (Kenyon 

T387). 
L1 -40 turns No. 24 d.s.c., I-inch diam., close-wound. 
Lz-50 turns, I¼-inch diam., 1%-inch long (National 

AR-80-C, unmounted, no link, 2 turns removed 
from each end), 50 uhy. inductance. 

Ls -- 54 turns No. 16, 2½ inches diam., 4½ inches long, 
tapped 10 turns from each end for 3.5 Mc. 
(B & W) 160TA, unmounted, IJO uhy. in­
ductance. 

L4 - Same as La, taps adjusted as required. 
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Red Cross to Test Amateur Radio's Emer­
gency Communications 'Facilities­

Get Ready Now 
Coming-a Nationwide .11.lt.lt.L. Preparedness Test of Emergencu 

Communications for the ~4merican Bed Cross ••. Be lleadu to 
.Do Your Part ••• Test to Start .clpril 4tli 

BY F. E. HANDY.• WIBDI 

EVERY licensed amateur can participate 
in this Preparedness Test! Messages from 3700 
Red Cross chapters containing information of im­
portance to the Red Cross will be started from 
amateur stations each directed to one of the three 
big regional offices of the Red Cross as a test on 
this date in early April! A.R.R.L. Emergency Co­
ordinators, the local spokesmen and organizers 
for amateur radio will arrange efficiently for start­
ing those messages through Emergency Corps sta­
tions or others to he designated by them. After 
that any licensed amateur is eligible to take and 
receipt for such a message by radio, provided he 
will further the relaying and reliable handling of 
that message to the Red Cross office to which it is 
addressed. In Washington, St. Louis and San 
Francisco affiliated club organizations of the 
A.R.R.L. are establishing receiving centers. 
Their member-stations will be on every amateur 
band and cover every part thereof on the lookout 
for the messages. Every amateur who reads this 
notice is invited and urged to participate. Every 
QST reader with a station is asked to help relay 
the messages to the receiving centers with all care 
as to accuracy and as speedy handling as possible. 

Radio amateurs are more or less familiar with 
message relays in which each state sends a mes­
sage to Washington or in which League officials 
send messages to Hartford from all points. How­
ever, the prospect of the expeditious handling of 
over three thousands of messages is something 
that means A.R.R.L. must depend on every ama­
teur to be in there doing his part. There will be 
more traffic than a few specialists can handle, and 
these messages will be coming from all over some 
on high and some on low frequency, some on 
'phone as well as c.w. The majority of the traffic 
will be on the 3500 and the 7000 kc. amateur 
bands to judge from the course of previous tests, 
but with ample traffic to go around for all bands. 
This advance notice is to ask every amateur: 
(1) To have his station ready. 

*Communications Manager, A.R.R.L. 
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(2) To send a postal for emergency corps forms if 
not previously registered in the A.E.C. 

(3) To look in next QST for the further announce­
ment with the frequencies of those stations 
on the receiving end at Washington, St. Louis 
and San Francisco. 

(4) To take part April 4th-6th. 
This should be the biggest simultaneous test of 

amateur facilities of all time. It is an important 
job for t,he welfare of amateur radio, the Red 
Cross and the nation served by these institutions. 
It is an opportunity to demonstrate amateur radio 
more than a hobby. It is a chance to perfect and 
demonstrate your own ability to handle actual 
message traffi~ in written recorded form and by 
radio. The messages filed will each be individually 
worded. Each will go to a specific address. Mes­
sages will be limited to 15 words in the text. The 
summary of the contents of those messages will be 
of current importance to the Red Cross. 'rhere 
will be something doing every minute of this activ­
ity. Get in on the fun! 

The test is dedicated to perfcctini the ability 
of our institution (Amateur Radio) to i:;erve the 
Red Cross at any time, in the event of earth­
quake, hurriance, fire, flood or defense emergency 
facing part or all of our country. The activity will 
help establish local contacts and perfect under­
standings between local Red Cross officials and 
amateurs who would be called on in case of actual 
emergency. 

The receiving centers are organized to have sta­
tions watching different band sectors spaced all 
through the amateur bands. They will try to 
cover all bands as thoroughly as possible as long 
as they can dig out any messages the Friday, and 
even Saturday and Sunday of the traffic test. 
Attempt will be made to get all messages started 
promptly on April 4th. This does not mean that 
starting stations should attempt to send every 
message direct in one hop. Amateurs can assist 
best by individual relaying toward the message 
center~ as well as by handling direct, and it is de-
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sired that every amateur have a chance to accept 
rP..sponsibility for at least one message. All ama­
teurs getting a message on t,he hook will be ex­
pected to take full responsibility for that message 
and see the job through by sticking until it goes 
through by radio to another who can deliver or in 
turn take full responsibility for relaying toward 
destination. 

CQ Wash'n, CQ St. Louis, or CQ S.F. will be 
the directional call used bv every amateur who 
has a mes,;age on the h;ok fo~ one of those 
places. Receiving center stations and some out­
post stations that assist the message centers by 
taking traffic at busy hours that it mav be cleared 
in the wee sma' hours after the peak operating 
rush will look for such calls. The program will be 
to keep trying, to keep relaying, to keep scouring 
the bands for any stray messages to he relayed to 
the proper Red Cross regional office, until every 
la.<d message started£.~ t'.n the bag. The Red G'ross is 
sending special letters to all its chapters asking 
reply by amateur radio on tJii.s date. The local 
amateur service representatives, A.R.R.L. Emer­
gency Co<',rdinators, are to arrange for proper 
::;tarting of each message. The rest of us have the 
job of relaying them to their destinations safely 
and accurately. 

In relaying remember that the race is not all to 
the swift, but to the intelligent operator who ad­
justs his speed to t,he man he is working with. A 
steady 15 w.p.m. following the principles outlined 
in ''qTCl" (see page .55, February QST) will 
require fewer repeats and consequently be better 
all around than sloppier high speed operation. 
The Red Cross is aiming at 100 per cent chapter 
response. Our aim is "nothing short of 100 per 
eent relaying and delivery." C. w. is reco=ended 
for recorded co=unications work, and written 
out delivered messages are what the Red Cross is 
looking for. The delivery organizations make 
ample provision for 'phone cuvPrage for incoming 
messages, however - ,mough to take care of 
t!Very voice station operator! 

Jn any traffic handling by 'phone, speak dis­
t.inctly, grouping words by short phrases and 
~entences for clarity, emphasizing consonants 
like f, v, s, or z that might be lost or· confused in a 
background. Speed of speaking should be guided 
by the accurate "writing down" speed of the re­
ceiving operator, who must not receipt until 
necessary fills have been got. Since a compara­
tively small volume of traffic always congests 
'phone band frequencies (and there are always 
some gripers who place a lengthy rag chew ~r 
personal amusement above any test in the public 
interest - yes, sometimes even in real emergen­
cies!) we have a suggestion to avoid possible· de­
!ay, ~terferenee from side bands, arguments, etc! 
fhe mtelligent thing, to make best use of all chan­
nels (and it is also the intelligent solution in actual 
emergency) is to put that transmitter on a c.w. 
frequency where full advantage of crystal filter 
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\V ANTED-El'UERGENCY 
COORDINATORS 

The aim for several months past has 
been to expand the Emergency Corps 
and to appoint an amateur spokesman, 
a qualified A.R.R.L. Emergency Coordi­
nator for each one of the 3700 Red Cross 
Chapter jurisdictions of our country, 

.Do you know if the Section Manager 
has appointed a League member as such 
an organizer and spokesman for the 
amateur service in your locality? Such a 
Coordinator may he made a member of 
the Red Cross' Sub-collllllittee on Trans­
portation and Communication. If there 
is an opening, if you would do your best 
to register and plan the use of all local 
amateur radio facilities in line with the 
League Plan, drop a line to your S.C.M. 
(see page 4 for address) right away. 

selectivity can put you through any kind of a 
mess._ Then buzz the stations on the receiving 
end. No harm in warming up the basic code 
ability everybody has for this worthy purpose of 
getting the traffic through, too. Another idea for 
t,he voice station stuck with a message and a band 
full of QRM is to wait the QRM out. The wee 
small hours will bring relief and a chance to get 
through on 'phone if you care to demonstrate that 
it can be done that way. For anyone who hollers 
"~te~erence" a swift change to c.w. telegraphy 
will brmg a real relief. That will help clear up at 
least one of those all-too-few 6 kc.-required chan­
nels in the voice bands for somebodv else too 

Whatever you do plan to get in thhi test.' Help 
the messages through. Stand-by to help put them 
across. Keep the circuits orderly and work coop­
eratively both using c. w. and 'phone. The relay­
ing job is of such a size that on Friday April 4th 
at least all the low frequency bands are likely to 
have a capacity load of real messages. All ama­
teurs are asked to give priority to ti1e emergencv 
test traffic, in order that as good a showing a:s 
possible be made. DELIVERIES CmJNT ! ·· 

Between now and April 4th: 
1. Get registered in t,he Emergency Corps. A message or 

c,nd to A.R.R.L. will bring forms if you are not one of the 
3000 now part of the Corps, You can get the blanks at 
the, nearest Western Union office, too. It's not necessarv 
to be a League member to ioin A.R.R.L.'s E;mergenc~ 
Corps. ·· · 

2. Handle ten messages, in proper form, with other stations 
over the air --- just to get ii, trim. Originate some and 
invite answers. Put the handling data on 'em. Try some 
to be relayed beyond t,he station you work and see if you 
i;::ru-1 stir up an answer-by-radio. 

:l. Practice makes perfect. Aim to have A.R.R.L.'s Code 
Proficiency Certificate. Don't stop there. Get in on the 
fun in efficient communication work. Get in tratfic han­
dling. Pretend April 4th is going to be an all out P..tner• 
gen_c,y. Could you do a job on relaying and transcribing 
traffic perfert-ly? Can you copy on a mill? Can you im­
prove station or operating in any way in 30 davs? BE 
READY •..• TAKE PART ON APRIL 4TH IN 
THE RED CROSS EMERGENCY PREPARED­
NESSTEST. 
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Uoes the X YL believe that she took you 
for worse instead of better eaeh time she 
passes the conglomeration of equipment 
spread over th~ "radio" corner in your 
apartment? Or, if still in single blessed­
ness, do you continually hear from the 
head of the house about the amount of 
room you take up? Or perhaps the na­
tional defense program has given you an 
out-of-town job and you are currently 
staying in less !<pacious quarters than 
before. If any of' these cases parallel 
yours, you'll he interested in reading 
how one ham solved the space problem 
without saerifieing either convenience or 
c~conomy. 

NoT long ago I hnd the experience of 
being transferred a thousand miles away from 
home and faced with the necessity of keeping all 
my earthly possessions within the space of one 
room, eight by fourteen. My first thought after 
arrival was to write home and ask that my ama­
teur radio junk (literally and figuratively) be sent 
to me. But upon arrival of the }1-kw. rack-and­
panel job my self-appointed guardian, WlJPE, 

* Assistant Secretary, A.R.R.L. 

Wire screening of the power supply and bleeder re­
sistor is well shown in this rear view of the transmitter 
installation, as well as the power connections between 
the units. The inverted 866 rectifiers are between the 
lower front panel and the power transformer. 
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Short on Space, OM? 
..,t. Transmitter Design for tl,e 

,,tpartment Dtreller 

BY .,ouN HUNTOON.* U'ILVQ 

took me to task. "Why stick a huge thing like 
that in your room'?", he asked. "Design and 
build a rig which will go with the room." 

"With lace curtains to match the color 
scheme?", I snickered. 

"Listen, OF,1" he ordered, "I mean one which 
fits the room - small, compact, etc." 

After shedding a few tears over the thought of 
losing the "big rig" I began to rP.alize what 
Uncle By said was probably true --- it was an un­
gainly thing for a room the size of mine. It seemed 
to be a question of discarding the old transmitter 
layout, or dismantling the bed and sleeping on the 
floor. Possibly I am different than most amateurs, 
for I preferred the comfortable sleep. So I began 
casting (or perhaps the word is "floundering") 
about for ideas for a new rig in accordance with 
WlJPE's edict. 

Back at W9KJY, a small typewriter stand on 
roller casters had been used to accommodate the 
receiver. Its convenience won so much favor that 
I already had ideas on its possibilitie,g as a trans­
mitter housing. So the problem of a small, com­
pact and movable "rack" was solved. Such a 
table sells for about two-bucks-fifty at almost 
any office supply store. If interested, be sure you 
get one with L-beam uprights for ease in mount­
ing the transmitter rather than the tubular 
frame. 

In revamping the typewriter table to accom­
modate the transmitter, cross braces near the bot­
tom were removed and in their place was mOlmted 
it double thickness of %-inch Presdwood. This 
was used merely because it happened to be avail­
able; sheet metal or wood, of sufficient thickness 
to provide proper support for the mimponents, 
would be just as satisfactory. 

On the under side of this main shelf is mounted 
t.he 1500-volt power supply for the final stage. 
(Since the power supply is of standard design, its 
eircuit diagram has not been appended to this 
descl'iption.) Perhaps the thought of 806 rectifier 
tubes in inverted mounting will cause some raised 
eyebrows, since the tubes' manufacturers seem to 
shudder at the thought. Having learned of a 
couple of other amateurs who use the same type 
of mounting, however, 1 decided to give it a try. 
When a dummy load drew about 300 watts at 
2000 volts from a pair of rectifiers so mounted for 
a period of two hours, with no apparent harmful 

1 Old Fuss. 
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effects, I was convinced. The transmitter de­
scribed was "on the air" during the League 
Member Party for operating periods as long as 
ten hours. The tubes do not seem to heat exces­
sively, even though only average ventilation space 
is provided for them. It should be noted that this 
service is somewhat below the tube:;' capabilities, 
however, and this paragraph should not be con­
strued as a blanket recommendation for inverted 
mounting of any and all rectifiers. 

A piece of erackle-finish Presdwood, cut to 
:;hape, is mounted as a front lower panel and sup­
ports the final plate current meter. The latter, 
in order to facilitate reading from the operator's 
sitting position, is mounted on an angle to the 
perpendicular by means of bushings between the 
meter and the panel on the lower two of the three 
mounting holes. On the back and two sides of that 
part of the lower frame housing the power supply 
iil mounted a wire mesh screening - to keep out a 
eareless operator's foot as well as the inquisitive 
family rat. Known as "hardware doth," this 
material comes in a tinned or galvanized finish, 
and for the particular application in question was 
given a coat of black lacquer. 

The transmitter proper consists of a 6N7G, 
one section being used as a Pierce o,;eillator and 
the seeond, when desired, as a doubler, a 6L6G 
driver stage and a TZ-40 final amplifier. A power 
supply mounted on the transmitter chassis pro­
vides necessary power for all but the final stage. 
The chassis, of electralloy, was formed by the 
dealer from whom it was purchased to conform 
to the size of the typewriter table - leaving, of 
course, sufficient leeway for its easy removal. 
Different designs of t,ypewriter tables would 
doubtless call for different size chasses, and in 
many cases the builder would no doubt find a 
titandard manufactured chassis available to meet 
his size requirements. This particular one is 
11" by 14", and 3" high. 

Front panel controls, from left to right across 
the fower panel, are: Crystal selector switch, 
doubler plate tuning condenser, driver plate 
tuning eondenser, meter switch and B-power 
switch. Just above the latter is the final tank 
tuning control. The two knobs above and to the 
left control the antenna-tuning section which is 
the usual coupling scheme, identical to Fig. 
1049 of the 1941 Handbook. The B-switch, of the 
double-pole single-throw variety, controls the 
delivery of primary power to the two plate trans­
formers, connection to the high-voltage power 
unit being made through the plug and socket 
which can be seen Just to the right of the power 
transformer in the rear view of the chassis. The 
ground connection between the two units is simi­
larly made through this plug, while the positive 
high voltage is delivered to the final stage 
through a safety coupling. 

The doubler coil socket, between the oscillator 
and driver tubes, allows insertion of a switching 
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Mounting the transmitter in a typewriter stand, the 
receiver atop it, results in this complete station on 
ca~ters. 

plug with a coupling condenser when output is 
desired at the crystal fundamental frequency, or 
by inserting an appropriate coil with additional 
switching connections in the base (as shown in the 
diagram) the doubler stage may be cut in. The 
two large pin jacks of the driver coil socket are 
used for coil connections, so that the same coils 
are interchangeable between doubler and driver 
stages. 

Although not neutralized, the driver stage 
gives no trouble when working directly from the 
Pierce oscillator. When the doubler stage is in 
use, however, and a tuned circuit (the doubler 
tank) is introduced into the driver grid section, 
the driver stage must be used as a frequency 
multiplier rather than operating straight through. 

The transmitter is tL~cd principally on 80 and 40 
meters. When working "straight through" on any 
one hand, crystals at that frequency or of the next 
lower frequency band may be switched in or out 
indiscriminately, ,;ince the driver behaves nicely 
either as a straight amplifier or doubler, and of 
course there is no change necessary in the oscil­
lator circuit constants since the erystal itself is 
the resonant circuit. For 160 meters additional 
capacity must be added across the final plate con­
denser, since the latter just reache~ the low­
frequency ends of the other bands when at maxi­
mum capacity. Since the final tank condenser 
rotor is at d.c. plate potential, the condenser is 
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The transmitter chassis. Two leads at the lower right 
are connected to the meter on the transmitter panel. 

mounted on suitable insulators; these particular 
ones are standoffs which were stripped of their 
metal fittings. 

The transmitter employs tube keying of the 
oscillator. Cathode bias is provided for the 
l1L6G, which keeps its plate current from sky­
rocketing when the key is up. The final tube, of 
the zero-bias variety, has its grid return to ground 
instead of to a bias supply; the plate current 
without excitation is about 35 mils, a 1:iafe value. 
The simplest of several possible keying circuits is 
used, since it requires no blocking voltage. A sep­
arate filament winding is needed for the keyer 
tube, of course. In this connection it might be 
pointed out that the conglomeration of filament 
transformers, as will be seen from the under view 
of the transmitter chassis, resulted because they 
happened to be already available. A constructor 
wishing to duplicate this equipment would do 
well to secure a single filament transformer (or 
possibly two) providing all the necessary filament 
windings. 

A word about the Pierce oscillator: If the driver 
tank condenser happens to be tuned somewhat on 
the minimum-capacity side of resonance, it will 
tend to act as a crystal oscillator itself, taking 
command of the particular crystal which happens 
to be in the circuit, independently of the fiN7G. 
Tuning said tank slightly to the high-capacity 
side of resonance will eliminate this tendency. 
Alternatively, a half-dozen or so turns could be 
wound at the ''cold" end of each coil used in the 
driver stage, the outer lead introduced to the 
6L6 grid through a small condenser (the center 
lead to ground) to provide sufficient neutraliza­
tion. The 6L6G has no inclination to oscillate by 
itself - it is merely that sometimes it becomes 
putty in the hands of Madame Xtal. 

The bleeder resistor is mounted on the outside 
of the chassis for ventilation. As a means of pro-
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tection, a small rectangular piece of the previ­
ously-mentioned "hardware cloth" is soldered to 
a frame of bus wire of appropriate size, which is 
then bolted to the back of the chassis as a guard 
against accidental contact. The re-Sistor is 
1~ounted on feed-through bushing insulators, and 
the oscillator plate and buffer screen voltage 
tap is also brought through an appropriate 
hwshing. 

The typewriter stand in which the transmitter 
it1 housed also serves as a table for the receiver. 
A small sliding shelf provides additional table 
space and can be used for callbook and logbook, 
or for the key itself. For the latter purpose it 
would not be too comfortable, however, and the 
builder should plan on confiscating the family 
secretary for writing space and for the key during 
periods of operation. One might think that such 
a location for the receiver would not provide ease 
of operation; it should be pointed out that the 
set-up is primarily for a particular service -·· 
traffic handling and net operation, all on pre­
determined frequencies and schedules - and for 
that purpose it is excellent. As a matter of fact, I 
previously used such a stand for my receiver in 
preference to putting it on the large operating 
table available. Even in general operation, such as 
ORS parties, its convenience is more than ade­
quate. But for the DX man as an example (if DX 
men are ever examples) this installation might 
have to be augmented by a support for the oper­
ator's hand doing the tuning. The stand appears 
to be able to take it; at least, there is plenty of 
weight on this one, with no apparent harmful 

Underneath the chassis. The shaft of the crystal 
switch, at the upper ri~ht, was lengthened for this in­
stallation by a bakelite insulated coupling. 
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effects. With a power supply mounted so near the 
floor, the center of gravity is sufficiently low even 
with a receiver atop the table to avert any possi­
ble upset should it be carelessly bumped. 

Here is a complete station on rollp,r caste:r:s, 
minus only key and antenna. It can be kept in a 
closet or in an out-of-the way corner when not in 

use. A writing desk or table, normally part of the 
household furniture, can be used as an operating 
table for key and log when the operator wishes to 
go on the air, and the transmitter merely rolled 
out aloqgside it. All in all, this type of construc­
tion provides at least one solution for the amateur 
without much space. 

~CY 
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DOUBLER IN DOUBLER our 

G1, Co-0.002-µfd. mica. 
C2, Cts, C19 -100-µµfd. mica. 
Cs - 0.001-µ{d. mica. 
c., Cs, C1s - 0.01-µfd. paper. 
<::is - 0.25-µf'd. paper. 
Ca, C10 - 0.002-µfd. mica. 
C1, Cu -100-µµfd. variable (Na­

tional ST-100). 
C12 -,- 0.0001-µfd. mica. 
Cl4 -1-7-µµfd. neutralizing con­

denser (Cardwell ADN). 
C10 - 0.002-µ{d. mica, 2000-volt. 
Ci a - 100 µµfd. per section variable 

(Cardwell MT-100-GD). 

Ct1 - 50-µµfd. mica. 
Rt --100,000 ohms, ½•watt. 
fu -- 2,000 ohms, %-watt. 
fu - 25,000 ohms, ½-watt. 
R, - 10,000 oh.ms ½-watt. 
Rs -- 25,000-ohm bleeder, 50-watt. 
Ro - 2,000 ohms, ½-watt. 
R1 - ,ioo ohms, IO-watt. 
Rs -- 2,000 ohms, IO-watt. 
R9 - 25 ohms, ½-watt. 
RF Ct --- R.f. choke (National 

R-100). 

RFC2 - R.f. choke (Hammarlund 
Ch-500). 

Lt, L2 - On six-prong coil forms, 
1),11 inches diameter. 110 
meters: 30 turns No. 18 
d.c.c., close wormd. 40 
meters: 17 turns No. 18 
d.c.c., spaced to occupy l¼' 
inches. 20 meters: 7 turns 
No. 16 enameled, spaced to 
occupy % inch. 

Ls - Barker & Williamson BXL 
FmrieM. 

Mt - 0-100-d.c. milliammeter. 

~Stravs:J\ .. ~ . 
W9QDF and some of the other fellows in St. 

W4MY wants to know if his grandfather's 
neutralization papers will help in establishing his 
citizenship. -- W4FWD. 

Paul have been mystifying the gang recently with 
11 new abbreviation, 78. Generated as a compound 
of 73 and 88, they say it means "Best of every­
thing," and is designed to save the energy now 
required to say the best of this and the best of 
that. Hi! 

A battle-scarred table top can be made betfor 
than new by covering it with a sheet of tempered 
Presdwood, obtainable at most lumber yards. Its 
surface is guud looking, easy to clean and makes 
a good writing surface. Mine cost 67 cents. 

- -IV7HAL. 
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\\,;_ARMY-AMATEUR RADIO SYSTEM ACTIVITIES 
't, ..,_, '-------------------------------

THE WAR-amateur contacts continue to 
interest many amateurs. WAR has contacted 
more t,han 500 amateur stations up to late Janu­
ary despite poor radio conditions on the 40- and 
81)-meter bands. It is expected that the new WAR 
QSL cards will be available this month for mail­
ing to all working WAR. The following schedules 
are observed for amateur contacts: 

TUESDAYS, WEDNESDAYS, THURSDAYS, AND 
FRIDAYS 

.E.S.T., p.m4 Amateur Band 
7 :00- 7 :45. . . . . :3500-:3900 kc. (c. w. / 
7:45- 8:00... .. :!900-4000 kc. ('phone) 
9:00-10:00..... 7000-7300 kc. (e.w.) 

WAR Frequency 
4025 kc. 
4025 kc. 
69YO kc. 

Comments or suggestions eoncerning these 
schedules are invited from interested radio ama­
teurs. 

COHMU~'l:CATION OPERATORS 
WANTED FOR WAR DEPARTMENT 
RADIO NET STATIONS 

THERE are a number of vacancies in the 
War Department Radio Net stations throughout 
the United States., for qualified radio operators 
desiring to become communication operators. 
The requirements are high-school education; 
touch-typing ability of at least 50 words per min­
ute; ability to send and receive clear English text 
in the International Morse Code at 30 w.p.m. and 
five-letter code groups at 20 w.p.m. The pay for 
this "Under-Communication Operator's" grade 
is $1440 per annum. These student operators will 
be given instruction in reading siphon-recorded 
tape so that they may be advanced to the grade 
of ",Junior Communication Operator" at an an­
nual salary of $1620 when they are able to read the 

reeorded tape at 50 w.p.m. and to operate the 
tape perforators at 50 w.p.m. Men who have been 
adively engaged in the operation of amateur 
radio stations for the past three years and who 
possess the other qualifications are eligible for 
these positions. The A.R.R.L. Oodc ProJiciency 
Cerl-ificate will be recognized as fut.filling the 80 
w.p.m. clear-text requirement. 

All applicants must pass a Civil Service exam­
ination embodying the aforementioned require­
ments. Interested Army Amateurs and other 
radio operators can apply to the War Department 
Message Center, Washington, or to t,heir respect­
ive corps area signal officers for further informa­
tion and application forms. 

AR.lUY-AlUATEUR NET CALLS 

To ASSIST the F.C.C. monitoring stations 
in their surveillance of the amateur bands, Army­
Amateur stations will use the procedure signal 
"ZCAA" preceding state-net or other net rall<! 
when operating on amateur frequencies during 
drill periods or net schedules. 

ANNUAL CODE SPEED CONTEST 

THE Annual Code Speed Contest m~ 
curred February 10th. Automatic tape transmis­
Rions were sent by ·wLM, Washington, at speeds 
from 20 to 60 words per minute, in increments of 
5 w.p.m., starting at 10:00 P.M., E.S.T. on both 
the 3497.5 kc. and 6990 kc. special frequencies. 
Similar transmissions starting at 9:00 P.M. P.S.T., 
but using different text, were made by WLV, 
San Francisco, for the benefit of Army Amateurs 
in the states west of the Mississippi. 

The Veterans Wireless Operators Association 
(Continued on page 63) 

NET TN OPERATION 

R.S.T .. p.m. d4,97.5 kc. (\ill Siyns 6900 kc. Call 8ians 

.'\:31)- 6:00., .. , , 1st Corps Area '\VLG- Army Net WLl\I-
tl:00- 6:30. . . . . . :lrd Corps Area WI,Q- 8th Corps Area WLJ-
6:30- 7:00.... .. bth Corps Area WLH- Army Net WLM-
7:00- 7:30. , , , . . ZCVA- General Broadcast Message to all Army Amateur• uu .Monday nights. Army Net period 

nn other nights. 

7:30- 8:30.... .. 2nd Corps Area WLN- Army Net WLM-
S:30- 9 :00. , . . . . (ith Corps Area WL'r- Sth Corps Area WLJ-
ll:00- 9:30.... .. 7th Corps Area WLU- W AR-Amateur Contac:te 
9:30-10:00.... . . Army Net to all Corps Areas WAR-Amateur Contacts 

10:00-11:00...... Army Net to all Corps Areas ZCVA Broadcast message on Monday nights. 
11 :00-12:00 M.... 9th Corps Area WLV-. WLY- Army Net to various (..'orps Areas and Hawaii WLM, WLXA-
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You'll enjoy reading this article­
and get some good pointers as well. And 
not only technical pointers; the other 
aspects are important, too. The moral -
there's a happy ending if vou'll work 
f'orit! · 

T Hrs is the tearful tale of the b.c.l. inter­
ference caused by a 400-watt 20-meter 'phone, 
and what was done about it socially, legally, and 
technically. Fellows have told me on the air that 
they had b.c.i., but that their cases were hopeless 
and so they either operated in defiance of their 
neighbors' complaints or curtailed their own oper­
ating pleasure. Let me go on record as saying that 
both are needless, and that the old saw about 
"all cases of b.c. interference can be cured" is 
no baloney. 

To make my position clear it is necessary for 
me to state at the outset that my investigation 
was conducted at the request of the F.C.C. as the 
result of a complaint that was filed against me. 
This is not as bad as it sounds and, although it is 
to be avoided, in my case it was a blessing in dis­
guise. Let any of the brethren who think their 
b.c.l. troubles insurmountable because of strained 
diplomatic relations lend an ear and take heart. 

The action was taken by my own particular 
"worst enemy" who approached me one fine day 
and told me that my voice was all over his broad­
cast dial. (I had j~t increased power from 100 
watts to 400.) Trying hard to keep from socking 
him on the jaw, I smilingly informed him that I 
was overjoyed to receive this information (oh, 
yeah?) and that I would be glad to perform the 
necessary work on his receiver to eliminate the 
interfering signal. He insisted that I do something 
to my "thing up there." You know how• much fun 
it is to explain the technical aspects of b.c.i. to a 
b.c.l. They all seem to think you're lying about 
your transmitter being okay. (You'd better be 
sure it is!) I actually thought I was getting some 
place with this guy, though. He finally agreed 
that I could have his receiver to work on for a 
couple of days, and that he would consult with 
t,he family and let me know when they could best 
do without it. It was necessary in my case to do 
all the testing of b.c. sets right in my Rtation as 
there was no one to operate the rig while I tested 
at the b.c.l.'s location. So I set calmly back and 
waited for him to give me the go-ahead.signal. It 
never came. 

The next thing I knew I had a form letter 
from the F'.C.C. advising me that Soandso was 
the complainant and I was the amateur. This 
was hard to believe. I looked at the date line on 
the letter. Five and a half days had elap_sed be­
t.ween the time I talked to the b.c.l. and the time 

--*Melrose, Minnesota. 
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Local Boy Makes Noise 
.,t Saga of B.C.I. and Its Cure 

BY CHESTER WESJUAN 0 * WDPFR 

the F.C.C. wrote me the little invitation. Then 
t.he information began to come in. Soandso had 
sworn that he'd never let me lay a hand on his 
radio. Soandso had declared publicly and often 
that he was going to run me off the air. I was a 
public nuisance. My neighbor informed me that 
Soandso had visited him and told him to keep a 
lookout through the window as the cop was 
eoming over to "run me off the air." Other people 
imparted to me t,he information that Soandso 
had been around town soliciting signatures on a 
petition requesting my removal from the ether 
waves. 

And that is why I say the action taken against 
me was a blessing in disguise. The next thing 
Mr. Soandso knew, he was the recipient of a 
form letter from the F.C.C. ndvising him that he 
must not assume the amateur was ··at fault, and 
that he must eoiiperate with me. He must have 
been terribly disappointed at this, especially 
after spreading the word that I was going to re­
ceive "a letter from Washington" which would 
put an end to my hamming, pronto. 

The F.C.C. was on my side. I had been ready, 
willing, and able; now Mr. Soandso was being 
compelled to cooperate with me. 

I spent a lot of time running back and forth 
between Mr. Soandso's house and the station, 
and wasted a lot of air trying to tell Mr. Soandso's 
mother (who was baking cookies in the kitchen) 
how to disconnect the antenna for a test and, 
later, how to tune a wave trap while I made test 
t,ransmissions. She said the wave trap made me 
louder. I stated that this was the extent, to which 
testing could go without my taking the receiver 
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home with me. Or, if she did not desire me to work 
on her receiver, I would be glad to make test 
transmissions while the local serviceman per­
formed the operation. She didn't know. She'd 
have to talk it over with her "men folks". She 
said I should come over at seven that evening 
and see them. I did; but they weren't there. I 
tried again. They had just left. I tried again. No 
soap. 

I finally cornered them at dinner time. The 
family discreetly withdrew, leaving me alone 
with Mr. Soandso and his father. 

Then we had it, hot and heavy. 
I was told in no uncertain terms that they 

didn't have to go through all this fuss and ex­
pense just to hear a radio program. They'd take it 
to the city council. (I knew that he had already 
done this and had been turned down.) Mr. 
Soandso informed me that he had sent in a peti­
tion that practically the whole town had signed 
and my dismissal from the air was but a matter of 
days. Also many other individual letters of com­
plaint were now pouring into the offices of the 
F.C.C. "If I wanted to get mean about it," he 
said, "I could fix it so you wouldn't have your 
old radio any more!" 

I stated that all that was necessary was to per­
mit me to work on his radio for a day or two and 
I would eliminate the trouble. IDs father didn't 
want to miss his programs. He was worried about 
the line in the F.C.C. 's form letter which has to do 
with power supply work having to comply with 
the National Fire Underwriters' Code. Besides, I 
never did know anything about radio or why 
didn't I fix the trouble right where it started? I 
said they could use my b.c. receiver while I 
worked on theirs. Mr. Soandso asked if it worked. 
When I replied in the affirmative, he stated that, 
then, he'd keep my set if his didn't work when I 
brought it back. His father said yeah, how about 
that? What if it didn't work when I brought it 
back? I assured them it would work. 

I brought them my b.c. receiver and took theirs 
to the station. My Mom was then drafted into 
the service, and to her goes plenty of credit for 
dropping household duties at a moment's notice 
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to come time after time to the mike and furnish 
modulation for my tests. 

'.I'he Culprit 
This receiver was a Philco model 96. It had 

three r.f. stages using 24's, a 27 detector, 27 
audio, 45's in the output. Interference reported 
was all over the dial. J"erking the r.f. tubes left 
t,he interfering signal unchanged. However, Mr 
Soandso's mother had told me that disconnecting 
the antenna eliminated the interference. How 
could the antenna be responsible for the pickup if 
the removal of three r.f. stages did nothing to cut 
out the signal? This is a good point to remember, 
and the way it happens is this: the antenna brings 
the interfering signal into the set, but once inside, 
the interference is effective at a point different 
from that which goes to work on the b.e. fre­
quencies. In this instance the 27 detector was the 
culprit. The grid and plate of the 27 we,re tied 
together and it acted as a rectifier for any r.f. 
that the three stages of 24's selected from the air 
and fed into it. The 2·1's, however, had nothing to 
do with my 20-meter signal as they we,re tuned to 
b.c. channels. But the detector was untuned and 
rectified anything that came along, which hap­
pened to be me. Placing my hand near the bulb of 
the 27 indicated that thE',re was plenty of pickup 
to he had in this fashion. This tube is semi­
shielded as it is, but I put a complete shield over 
it. The combined grid and plate of that detector 
was extremely sensitive to my r.f. To cut out any 
of my signal that was coming in via the wire which 
led to this point an ordinary 2%-millihenry r.f. 
choke was placed in series with it immediately 
adjacent to the tube socket. Tests in the station 
showed that this choke cut the r.f. pickup tre­
mendously, but many wires were still sensitive to 
my signal. Although the choke cut out most of 
what had formerly arrived through the direct 
connection of the wire, there was still a great deal 
of pickup in the wiring which was in a position to 
transfer it through capacity to the grid and plate 
prongs of the tube. All wires near the tube socket 
were replaced with shielded wire and the im­
provement was very decided. It was noticed that 
an increase in signal strength could be obtained 
by grasping the speaker cable or putting a test 
lead near the speaker frame. This was also found 
to be transferred by capacity between wires in the 
set. Shielding all wires that led from the speaker 
socket cured this. It was found necessary to 
shield the 2½-mh, r.f. choke, and even the inch 
of wire that tied the grid and plate of the 27 
together was replaced with shielded wire. The r.f. 
choke was shielded by first wrapping with friction 
tape and then, with several layers of foil from an 
old condenser, connecting a wire securely to the 
inner folds of foil to furnish a good ground for the 
shield. 

At this point the rer,eiver was picking up so 
little signal from the 400-watt transmitter only 
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six feet away that it could be operated over the 
entire b.c. band without interference to any 
program, although the modulation could still be 
heard faintly between stations. Inasmuch as the 
b.c.l. lived half a block distant, I decided that it 
would be okay. 

Further tests with the receiver in its home 
location brought the report that the modulation 
was still faintly audible at several points on the 
dial. I thought that if everything was as it should 
be at the b.c.l.'s house there should be no pickup. 
Previous tests had shown that there was no signal 
entering from the a.c. mains, so I decided to 
inspect the antenna system. It proved to be the 
guilty party. Whoever had installed the antenna 
had put up a 75-foot stretch of wire with a glass 
insulator at each end, and the wire which sup­
ported the near end proved to be the lead-in wire 
itself. The antenna and lead-in wires were on 
opposite sides of the insulator, and there was 
no connection between them. Because of this, the 
receiver picked up b.c. frequencies better with the 
antenna post connected to the ground wire and, 
just to do something with the other wire, which 
was the lead-in, the b.c.l. had connected it to 
the chassis ground. This procedure made the 
chassis hot with respect to my signal, and all the 
shielding in the set was rather ineffective in 
keeping out the 20-meter r.f. So I got a ladder and 
clambered up on top of the house to connect the 
antenna with the lead-in wire. This done, it was 
possible to get plenty of b.c. signal pickup with 
the antenna, and the chassis could now be con­
nected to actual ground. 

Tests with this set-up brought the report that 
absolutely nothing could be heard of the 20-
meter 'phone signal from W9PFR, even with my 
input boosted to 500 watts and my beam directly 
on the b.c.I. antenna. My dealings with Mr. 
Soandso were ended. 

One of "Those Things" 
Case No. 2 was that of a "bargain superhet." 

'I'he make is immaterial because there was noth­
ing distinctive about it. This b.c.l. reported spot 
tuning which, of course, is due to components of 
the receiver's oscillator beating with components 
of the transmitted signal to produce resultant 
frequencies within the tuning range of the b.c. 
receiver. This receiver had no preselection; the 
antenna worked directly into the converter tube, 
which was unshielded. The first step was to 
shield the converter to prevent the signal from 
acting directly on the elements inside the tube. 
Next, to keep any 20-meter r.f. from entering via 
the antenna and becoming effective at the con­
verter grid, a small homemade r.f. choke was 
inserted in series with the grid lead directly 
adjacent to the tube cap. The construction of 
this r.f. choke will vary with the circuit to which 
it is applied and the frequency which it is de­
signed to eliminate. In this particular circuit, a 
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2:1,,f-mh. r.f. choke threw the circuit so far out 
of line that all you could hear were howls and 
squawks. The choke which finally did the business 
without affecting the b.c. operation of the receiver 
was one made of 200 turns of fine wire wound 
around a piece of No. 14 copper wire, which was 
removed after the winding. The effect which the 
insertion of this choke had on the receiver when 
operated next to the transmitter was to reduce 
the strength of the spurious responses from the 
low end of the b.c. band up to about 900 kc. 
There were still a couple of honeys from there on 
up. But when taken to the b.c.l.'s location, which 
is fifty feet from the rig, there was absolutely no 
sign of spot tuning. Finished? No, not yet. Now 
that the S9-plus spots were gone, something else, 
which had gone unnoticed before, showed me 
that I wasn't finished. My modulation was now 
about S2 over the entire band, unaffected by the 
volume control setting or tuning of the variable 
condenser. The guilty critter here .was the 75 
second detector, which had an open wire grid lead 
and an unshielded tube top. Another choke was 
put next to this grid the same as the converter 
tube, and shields added. The grid lead to the i.f. 
amplifier was also shielded. This made every­
thing hunky-dory. 

An. Antique -
Case ·No. 3 was an RCA Radiola 33 Model 

AR 784. This receiver uses three 26's in the r.f. 
stages, a grid-leak detector with a 27, a 26 first 
audio and a 71-A output. Signal from W9PFR 
reported all over b.c. dial, unaffected by position 
of volume control or tuning condenser setting. 
Removing the 26's left the interfering signal un­
changed. The point at which the 20-meter field 
was becoming effective was the grid of the 27 
detector. Some of the energy was entering the 
tube directly, because of lack of shielding; some 
of it was entering the circuit directly via the open 
wiring in the detector grid circuit; and some of it 
got into the grid circuit by capacity from the 
antenna lead which comes into one side of the 
chassis and crosses way over to the other side to 
connect to the first r.f. stage grid. This long 
antenna lead was replaced with shielded wire. 

45 



The detector tube was shielded, and a small 
homemade r.f. choke inserted in the grid circuit. 
Each of these steps caused a reduction in the 20-
meter pickup and at this point the interference 
level was so low that I returned the receiver to 
the b.c.l. location. A test brought the report 
that my modulation was faintly audible at two 
sharply tuned spots on the cfutl. The b.c.l. in­
sisted he had no use for either of these places, 
and that the performance of t,he receiver was 
entirely satisfactory. 

-Anda Phony 

Case No. 4. Personal relationships enter into 
this one. This receiver belonged to the household 
of which Mr. Soandso's girl friend was a member. 
Mr. Soandso reported the case to me during the 
argument l had with him and his father. He told 
me that I came in all over the dial and completely 
~owned out every single b.c. station. Upon call­
mg ~t the _residence and inquiring as to the type 
and mtenS1ty of the interference, Mrs. X informed 
me that she couldn't say because she had never 
heard me. Miss X said she didn't know where I 
came in or how loud I was because it was her 
brother's programs I interfered with. Her brother 
said he couldn't tell me how loud I was or where 
I c~me in because he didn't know anything about 
radio. I smelled a rodent, but I kept my trap 
shut. 

I took the receiver, an Apex 31-B, back to the 
station and set it on the floor at the base of the 
rig. I plugged into an outlet which is tapped into 
the special BX cable which runs directly from my 
transmitter to the watthour meter and connected 
the antenna post of the receiver to a feeder which 
runs up to a pair of collinear half waves in phase 
suspended 33 feet from the vertical WSJK rotary 
to which the rig was tied. The transmitter was 
then operated at full input. The receiver worked 
without the slighte::;t trace of interference over 
the entire broadcast band. 

This receiver has a shield can which encloses 
three 2'i r.f. stages and a 27 detector. I removed 
the top of this can and tapped a four-foot test lead 
onto each of the r.f. grids in succession, but there 
was still no sign of my modulation. I placed my 
hand around the detector tube to provide bodv 
c,apacity pickup, but still no interference. Sin~e 
the X residence is_ over a block away, this caused 
me no end of dubiety. 

Knowing that if there were any pickup in a re­
ceiver of this type, the place where it would most 
likely be effective would be the detector grid, I in­
serted a 2½ mh. r.f. choke in series with the detec­
tor grid lead, directly at the grid connection of 
the socket. I returned the recei~er to the X home 
and transmitted a test. Upon returning I was in­
formed by Mrs. X that she had listened carefully 
over the entire band and had found no trace c;f 
my signal. 
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Routine 

Case No. f>. This receiver was a Philco Model 
.511. It had 26's in the r.f. and a 27 detector. A test 
at the station showed absolutely no signal pickup 
and the same procedure was gone through with 
this set as in case number four, including. the in­
sertion of an r.f. choke at the detector grid. Upon 
returning it to the b.c.l. location and transmitting 
a test, it was reported that my voice was still all 
over the dial but very faint. A shield was placed 
around the 27 detector and this eliminated the in­
terference entirely. 

A 11,fisinterpretation 

. Case No. 6. In order to make this case plain, it 
1a necessary to state here that, upon reception of 
the F.O.C.'s form letter., I submitted notice of 
test transmissions to the local paper and invited 
the public to listen at certain times to determine 
whether I was interfering with their reception of 
programs. 

This receiver was in a convent better than four 
blocks away. The sister who ~aw me on my visit 
there stated tlllit she was unfamiliar with the in­
terference, !mt that they could hear my voice 
clearly at one point on the dial. This was a super­
heterodyne t,ype with exposed grid leads and 
unshielded coils. It had a short-wave switch which 
extended the tuning range of the receiver to 6 
megacycles. There was 1;:o presclection and the 
antenna worked directly into the converter. As 
the type of interference described indiciited a beat 
frequency within the broadcast range, a high-fre­
quency choke was placed in the grid lead of the 
converter tube directly at the tube cap and sev­
eral open grid leads in the i.f. and r.f. sections of 
the receiver were replaced with shielded wire. 

Returning the receiver to the convent I ar­
rived just as a group of sisters were congr~gating 
in the room. I informed them that they would 
have no further interference from my ;oice on 
their _receiver. There was a great deal of surprise 
at this remark, and I was at a loss to understand 
it, until seve,ral of the sisters stated that they 
wanted to listen to me, but that it was the other 
interference I created which thev wished me to 
eliminate. Inasmuch as my a.c. llile to the trans­
mitter is well filtered and is a grounded BX cable, 
and my signal is clean, and the convent is slightly 
over four blocks from \V9PFR, I did not under­
stand what they meant by "other interference.'' I 
inquired further and learned that it was not a 
noise which I caused that was objectionable, but 
the fact that ever since the notice of my tests ap­
peared in the local paper, they had bee~ unable to 
receive any broadcast stations except one or two 
very faintly at one end of the dial. It occurred to 
me that they may have inadvertently thrown the 
short-wave switch, and that the b.c. stations 
which they had heard were those operating in the 
extended b.c. band above 1500 kilocycles. Much 
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questioning upheld this theory. They didn't know 
that they had a short-wave switch on the receiver 
and, having thrown the switch to a band which, 
on this particular receiver, was almost perfectly 
blank, they connected the notice in the paper 
with the lack of stations on their receiver, and as­
sumed that I was the cause of it. I very carefully 
e.irplained the Rhort-wave dial to them and trans­
mitted a test to determine the effectiveness of the 
steps I had taken to eliminate reception of any 
spurious beat frequencies. As a result of this test 
kansmission, the si~ters advised me t,hat they 
could not hear me anywhere on either the broad­
cast band or the short-wave band. They requested 
me to remove whatever I had put in their re­
ceiver, as they desired to listen to my signal. I did 
t,his, and the receiver was restored to its original 
condition. 

Retrospect 

Actually diving in and cleaning up the b.c.l. 
trouble turned out to be a lot, simpler than I had 
i·xpected. Mr. Soandso, angry because the Com­
mission's procedure denied him anonymity, told 
wild tales of how widespread my interference was, 
and how many complaints had been made against 
me. I visited some of the people who he said were 
bothered by my transmitter and discovered that 
the majority of cases were pure fiction. Household 
devices caused a lot of interference, as well as near 
by high-tension wires and telegraph lines. The 
latter give a perfect imitation of a kilowatt c.w. 
rig being keyed in the final B-plus lead with no 
t,lick filter. The city electrical superintendent told 
me that he had received numerous complaints 
about mv transmitter and said that he would 
estimate the affected receivers as being two out of 
three sets for a radius of two blocks. He advised 
me that the best thing was to lay low for a little 
while and let them cool down, as it would be im­
possible to fix all the receivers that I was bothering. 

To anyone who is confronted with a similar 
proposition all I can say is, don't let it scare you. I 
went on the air for seven evPnings requesting the 
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public to notify me of interference, and four of 
these evenings were publicized on the front page 
of the local paper. Do you know how many an­
;:;wers I received to these tests? One! And that was 
t.he case at the convent, which I mentioned. Not 
one case of interference showed up as a result of 
these tests. But don't think they didn't do any 
good. They showed a great many people that the 
noise they had attributed to me was in reality 
something else. 

In applying the remedy to any given receiver, 
here are a few short-cuts that will save you lots of 
worry.· 

If the interference is untunable, you know right 
off the bat you're not coming in on a carrier and 
that the pickup stage is on the other side of 
the receiver's selective system. In a t.r.f. set the 
troublemaker is almost always the grid of the de­
tector. A choke and a tube shield as described in 
Cases 1, 3, 4 and 5 will usually fix this. To find the 
pickup points in any receiver take a test lead a 
couple of feet, long and touch the outside connec­
tions of each tube under suspicion. The i;econd 
you hit a po~t that needs attention your trans­
mitter signal will come up. Having found a point 
of pickup, the next thing to do is to find the point 
at which that pickup becomes effective. For ex­
ample, you might discover that touching your 
test lead to the plate of a tube increases your sig­
nal istrength. Try taking this tube out and touch­
ing your test lead to the same plate clip on the 
empty socket. If you obtain the same increase in 
t,he interference level, you know that, although 
picked up in one stage, the signal is effective in the 
grid circuit of the following stage. If the circuit 
which shows pickup doesn't strike you as being 
one which could cause trouble, look for open wir­
ing in more sensitive circuits running close by. 
Perhaps there is capacitive coupling. This is not 
as far-fetched as you may think. In ease number 
one I shielded eight wires which had nothing to do 
with the circuit that was causing the trouble. 
They just happened to run close by and were a 
cause of considerable interference pickup. 

If the volume of your interfering signal is not 
affected by the volume-control setting, you know 
that you are coming in on the other side of it. To 
determine the effectiveness of an r.f. choke in 
cutting out interference, touch each side of it 
with a test lead. The cold side should show little 
or no pickup, while the hot side will be the same 
as without the choke. There are many cases where 
a good 2~f-mh. choke will work to perfection; but 
there are places where they will kill the b.c. sig­
nals as well as your own. \Vhen it is necessary to 
wind your own chokes, wind a lot with about ten 
turns difference between them. Then, with the rig 
going full blast, substitute one for the other as 
fast as you can so ;row: memory doesn't play 
t,ricks on you. In Case No. :3, chokes with ten 
turns more or ten turns less than the value finally 

(Continued on page 104) 
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~)~NAVAL COMMUNICATION RESERVE NOTES 
:DURING the past year it was recognized 

that impending defense demands were going to 
create a shortage of trained radiomen in the 
Navy. In consequence, V-3 volunteers from the 
N.C.R. were given a month's training course and 
active duty with the fleet. 

As the summer months passed it became ap­
parent that an additional training program was 
required if these reservists, many of whom were 
enlisted directly into ratings from civilian life, 
were to be sufficiently well-equipped for active 
duty. In consequence, the Bureau of Navigation 
called upon various naval districts to establish 
schools for the detailed training of radiomen in 
their areas. 

Amateurs have always played an important 
part in N.C.R. work, and they are to be found in 
considerable numbers in the schools which have 
been established in response to this need. In 
January QST the roster of the school at Noroton 
was given (page 58); this month we take pride in 
presenting the amateur contingents at two addi­
tional naval reserve training schools. 

Indianapolis Naval Radio School 
Well Supplied with Hams 

WHEN the Navy decided it needed 
several schools for the training of radiomen, the 
staff at Great Lakes responded with a plan to 
e.stablish a Naval Reserve Radio School at the 
Indianapolis Naval Armory. 

In operation since September, this school is 
of particular interest because of the high amateur 
content of the staff----- as evidenced by the ac­
companying photograph. 

Lieut. Commander Boyd Phelps, C-V(S), 
USNR, N9BP /GH90, of Minneapolis, is execu­
tive officer at the school. "BeeP" is wPJl-known 
throughout amateur circles. Lieut. E. H. Schu­
bert, C-V(S), USNR, NSALW /AX9B, of Cin­
cinnati, is instructor in procedure, and has proved 
himself well qualified. The theory course is ca­
pably handled by Lieut. (jg) L. W. Sieck, C-V(S), 
USNR, W9IND, of St. Louis. A number of other 
amateur reservists are on active duty at the 
school. 

In addition to the 240 radio operators receiving 
training and a group studying (and working!) 
at being cooks, the Indianapolis establishment 
includes a Yeoman School accommodating 50 V-3 
men in quarterly classes. This is headed by none 
ot.her than Lieut. (jg) G. L. Dosland, C-V(S), 
USNR, N9TSN/DA9C, of Chicago. "Dos" is, of 
course, the newly elected A.R.R.L. Central Divi­
sion director. 

Hams in 1lfajority in San Diego 
Comm,unications Class 

THE V-3 men in the Communications 
Class at the U.S. Naval Training School Station 
at San Diego in January are also iargely amateurs 
or ex-amateurs. These men completed a five--

First row, I. to r.: Lieut. L. ·w. Sieck, 
W9IND; Lleut. E. H. Schubert, W8ALW; 
Lieut. Commander Boyd Phelps, W9BP: 
Lieut. G. L. Dosland (A.R.R.L. Central 
Division director), W9TSN; Lieut. Bee­
man, KAIOZ. 

Second row, I. to r.: George Ayers, 
RM2c, W9FXY; D. C. Ballard, RM3c, 
W<JLFC; E. C. Michaelis, RM3c, 
W9DUI; W. H. Dettinger, RM3c, 
W8NXN; J. 0. Sumner. RM3c, W9UXT; 
J .. A. Hnghes, RM3c, W9CBD; Joe 
Takacs, RM2c, W8NHO; J. C. Nichol• 
son, RMlc, W8VP. 

Third row, I. to r.: E. M. Hansell, 
RM2c, W90DD; E. 8. Glasel, RM3c, 
W9FCZ; E. Bartholemew, RM3c, 
W9IMS: J. F. O'Shea, RM3c, W8JZH; 
W. S. Byers, RM3c. W8TYG; G. E • 
.Tones, RM3c, W8S10; F. J. Wasem, 
RM3c, W9QZH. 

Radio Hams attached to the Naval Reserve Radio School, Third 
Naval Reserve Area, Indianapolis - Officers, Instructors and Students. 

Top row, I. tor.: R. N. Higgins, Rl\I3c, 
W9LRD;E.E.Burden,RM3c,W9GRY; 
J.B. Nangle, jr .• RM3c, W9QIH; B. R. 
Shoneharii;r, RM3c, W8TAR; R. L. 
Long, RM3c, W8STU; N. J. Kelly, 
RM3c, W9JWN. 

.Bottom: Roho, K9, Mascot le. 
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Communication Class, U. S. 
Naval Training Station, San 
Diego, Calif. 

First row, L tor.: W7GTK; no 
call; Clark, Master-at-arms; C. A. 
Mattson, Chief Radio Electrician 
(director of the school); W6KQY; 
no call. 

Second row, I. to r.: W7BYK; 
W7CNH; W6IYU; ex-W6HDU; 
W7GDW; W8QT; W9GFG; 
W7JP. 

Third row, l. tor.: ex-W7ADL; 
no call; no call; W7DGY; 
W6MMO; no call; W7WC; 
W7GKN; W6DXY. 

Fourth row, I. to r.: W9UBV, 
W6SAB, ex-W8CCR, W8DMK, 
W8BKB, W9TFO. 

weeks' intensive training course in January, and 
are scheduled to take up active duty with the 
fleet. Although the actual orders are not known, 
of course, it is expected that most of them will go 
to Pearl Harbor. We are grateful to W8DMK for 
the attached photograph. 

Further Report on Texas Ice Storm 
Emergency Work 

"THE Texas weatherman seldom does 
things by halves," according to Division Director 
Bill Green, W5BKH. The November QRR situa­
t.ion - briefly reported in January QST- hears 
him out. After four days of near-record do"l'.'Il­
pours floods raged through most of Texas. In the 
Panhandle of Texas, western Oklahoma and 
eastern New Mexico the temperature hovered 
near freezing. Rain fell, but froze the instant it 
touched trees, roads, buildings - and wires. 

Tex Smith, W5CYX, at the controls, and Fred Trot­
ter, W5IRU at the mill of WSCYX which was located in 
,lowntown Amarillo at the offices of the Amarillo News­
Glohe. Power was available at the start of the emer­
gency, hut later failed. An 800-watt, 110-volt-a.c. plant 
was then pressed into service to continue operation on 
1997 kc. 

March 1941 

The re.sult was severe disruption of wire serv­
ices carrying power and co=unications. Air­
lines were grounded; trains were all stopped or 
inched along without benefit of dispatcher. 
Throughout an area the size of New England the 
normal facilities of lµe were helpless. 

Center of the icelocked region and hardest hit 
was the city of Amarillo, Texas. Of this be­
leaguered co=unity one newspaper dispatch 
said, "Amarillo has spoken only intermittently 
with the outside world by short-wave radio since 
a growing sheath of ice mantled the area." 

W5HYT handled the first traffic of an emer­
gency nature from the city, working on ten me­
t.exs with W3OBT. But his power soon failed, and 
W5IRU took up the work. When power failed at 
W5IRU's home, W5WX took over. In twenty 
minutes his power, too, was gone, and he and 
W5CHG moved downtown to the Amarillo 
J<Jlectric Company's office, where they put a rig 
on 160-meter 'phone. With the help of W5HYF 
(Mrs. W5CHG), they started handling traffic 
with W5FUA, W5DER and others. 

In the meantime W5OYX was striving to get 
his rig set up at the Amarillo Globe-News office, 
where power was still available. Succeeding, he 
worked W5DAM at Dallas, as reported in 
January QST. Through this circuit on 1997 kc. 
a total of 256 messages were relayed over a three­
day period. W5IRU pitched in to help W5CYX. 
W4JFF did a bang-up job of policing the circuit 
frequency. W5MR, W5AAN, W5CJ.T, W5IEO, 
W5PH, W5DAD, W5DER, W5GBX, W5HVZ, 
W5TQN, W5FSQ and W5GB co/iperated at 
various times in relaying and/or policing for this 
circuit. 

W5ECL, with the able assistance of W5A VM 
and W5AZQ, did a remarkable job on 75 meters, 
handling hundreds of messages for Western 
Union and other public service agencies. WU 
representatives crowded W5ECL's location in 
"droves," according to W5CYX, who also re-

(Continued on page 108) 
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(;ONDUCTED BY E. P. TILTON.* WIHDQ 

,,
7HAT does it take t.o do outstanding work 

on the Ultra-Highs'? High power'? A lot of costly 
aud complicated gear'? A home on a mountain 
top, within working range of New York City? 
A look at t,he fayouts of some of t,he leaders 
iu the 1940 lT.H.F. Marathon, first lon~term 
n.h.f. contest to receive nation-wide attention, 
Hhould provide an answer. 

Let us start with W5AJG, Dallas. It may be 
~omething of a shock to many of our high-power 
buys to learn that the national high in the Mara­
thon for 1940 was made with 40 watts lnp1d to a 
pair of 801's! ,vith contacts on Five eonfined al­
most entirely to skip DX, Leroy W. May, Jr., 
worked 166 different stations in 25 states and all 
nine call areas! The important factor here was a 
thorough-12:oing knowledge of the band, the result 
of years of careful observation of the peculiarities 
of Five in relation to other easilv-observable 
signs. We feel reasonably safe in ~tating that 
Leroy was active during as high a percentage of 
t,he total possible "openings" as any operator in 
the country. His winning of first place in the 1940 
Marathon should offer encouragement to anyone 
who must be confined to low power. High­
powered operating is much more important! 

A number of other high-scoring stations offer 
similar proof of the value of heads-up operating. 
W3BZJ, Gfonside, Pa., in second place, has 
never run more than 125 watts input to his 
T-40's; yet he has 25 states on Five in 1940 and a 
mighty list of contacts on 112 Mc. W6QLZ, 

* a29 CPntral St., Sprin!':field, Mass. 
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Phoenix, Ariz., remote from most of the areas of 
dense u.h.f. population, made contact with 62 
different stations in HI :states. In addition, 
Clyde smashed all previous conceptions of the 
possibilities of Five for long-haul work by knock­
ing off 12 stations in that "impossjble" over-
1500-mile classification. The rig? A single HK-M 
at about 150 watts! But it might have been any­
t,hing - for it was the operator and the antenna 
which were responsible. 

While the effect.<, of the approaching low period 
in the 11-year sunspot 1.~ycle are Hhowing very 
definitely in the early closings of Ten and Twenty 
for normal skip work (F-2 layer), it appears that 
;spora<lic-E (short skip) is on the increase. There 
has been enough activity on Ten at all times i;ince 
1985 ~o that observations of eonditions on that 
hand would not be greatly affected by lack of ac~ 
tive stations in certain areas. In 1935-:36, at the 
height of long-range conditions on 28 Mc., ~hort 
skip was very rare except for a short period in 
the summer months. Thus far this winter, short 
skip has shown up on Ten more frequently than 
in any previous winter season since the band 
first became populated sufficiently for this sort of 
thing to he noticed. During late December and in 
,January, Five has been open for skip work more 
frequently than ever before in wint€r-time, with 
contacts reported by stations in all call areas. 
DX was reported on December 24th, 25th, 26th, 
27th, 30th, ;ra.nuary 1st, 8th, 13th, 14th, and 
16th. 

From the foregoing it appears t,hat there is 

• 

The neat layout of Leroy W. May, 
Jr., W'SAJG, Dallas, Texas, winner of 
firot place in the U.H.F. Marathon of 
.!Hto. The ra,,k at the left contains 
a 400-watt all-hand rig. Grouped 
around the operating position are the 
•tO-watt rig for Five, 30-watt 112-1\lc. 
rig, 30-watt 160-meter 'phone, speech 
equipment, automatic sender,. etc. 
Heceivcrs include a Dl\1-36, IIQ-120 
enrnhination anrl a super-regen for 
:J;\.,;; • .Room is 12' x U', lined with 
sound-absorbent material, with all 
inter-hay wiring under the floor. 

• 
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Second plac<- in the Marathon was 
taken by \\'3.BZJ. Glenside, Pa. Ac­
tive since 1920. with u.h.f. experience 
datinl( back to 192b. R. W. Elmer 
mns .125 watts to T--tO's on 56 and 
112 Mc. Hcceiver is a llallicrafter 
S-27. The paper Bob is reading must 
have April 1st as its publication date! 

• 

little relation between the occurrence of sporadic­
E DX and the 11-year cycle, and that we mav 
look forward to an' increase, if anything, in the 
amount of DX to be worked on Five in 1941. 
The persistent feeling that there is some definite 
system to the occurrence of u.h.f. skip DX -
t.hat it may some day be possible to predict, with 
consi<lerable accuracy, the "good" dates for 
DX - iB commanding the attention of many 
who regard this work as much more than just a 
round of friendly contacts. Though prP..sent con­
ceptions are all very hazy, many of us feel that 
there exists some relation between skip DX and 
certain cycles within the solar system. Like long­
range weu.ther forecasting, its reliabilitv is vet 
to ti'e proven. The relations between weather ~nd 
i,kip DX are too consistent to be passed off as 
mere coincidence. One does not, apparenUy, 
cause the other; but it may well be that both are 
the result of a common cause. With increased 
activity on all u.h.f. bands, the country over, 
nareful observation of the vagaries of the lntra­
Highs may well shed some light on these fas­
cinating theories in 1941. 

HERE AND THERE: 
ltlT. WASHINGTON, New Hampshire, with one ex­
ception the highest spot in the entire <,uuntry east of the 
Mississippi lliver, is once again the scene of operation of a 
station on .l!'ive. WlAP, employed on the summit, finds it 
not all it mip;ht be, however. For one t,hing there's the 
1-kw. WlXER, operating with f.m. on 4:l.9 Mc. taking out 
considerable slices of the band at several points. Enough of 
the band is left clear su that plenty of contacts can be made, 
however, and our route from Maine to as far south as the 
boys in Washington, D. C .. can push it is now assured. And 
how would you like to put up beams in a lucation which 
holds the re.cord for the whole of North America for low 
temperature (60 degrees below zero) and high wind velocity 
(231 miles per hour)? WlAP plans to stay with it, however, 
and it will be nf considerable interest to see what can be 
done from this famous spot under modem conditions on 
Ji"'ive, 

WlELP, Cambridp;e, Mass., using f.m. exclusively, 
missed the }}astern l\iassachusetts section award in thP­
Marathon by a narrow margin, but he did manage to amass 
quite a list of "firsts," including the first two-way contacts 
with f.m. on both 56 and 112 Mc., and first skip-DX work 
with f.in. Bill manai,:cd to get 97 operators to look above 
58.5 Mc. during 1940. 

Doc. Walsh, W2BW, has a "pink elephant," pocket 
,,harm which is attaining quite a reputation as a harbinger 

March 1941 

of DX on Five. On ,January 1st, Doc. demoru;trated the ele­
phant's remarkable properties by opening the band 11p for 
W3HOlI while 1941 was only a few hours old. That Ken was 
unable to get all the DX on the band was explained by Doc. 
on the grounds that the pink elephant had just come from 
a tough night! 

Enthusiastic response to the Maine-to-Florida network 
idea has been received from W3CYW at Richmond and 
·waBz at Danville, Va. Both of these fellows are looking for 
prospects to help them bridge the gap between Washington, 
D. C., and the North Carolina line. W3DBC used to work 
the boys in Richmond quite consistently, but none of t,he 
other Washington stations has been able to make t,he grade 
t,o date e..xcept on rare occttf(ions. '\V3RL is now working in 
Washington but will be at Herndon over each weekend and 
has promised to be active on both Five and 2 ½ whenever 
possible. 

We have mentioned the i,ersistence of W5AJG in watrh­
ing for every sign of an opening on .Five. Leroy watches 
Ten and the various commercial services in Let ween Ten 
and Five, and now has the various police operators, in­
cluding W5DAS of the Highland Park Police, reporting any­
thing unusual on. their u.h.f. channels. And now i\fra. May 
has gone and got herself a ticket! She has long monitored 
t.he band for Leroy while he was at, work and is a dved-in­
the-wool u.h.f. enthusiast. The W5JKl\f-W5AJG combina­
tion should be a tough one t,o heat in 19411 

The auccess of the W6QLZ-OVK schedule in covering the 
wountainous country between Phoenix and Tucson, Ariz., 
has boosted the activity on Five in that area. These boys 
have been at it for more than t,wo months without a sini,:le 
miss and are making converts almost. duily. '\Vti<iBN, 
l!:atrella, recently got up a 4-element horizontal beam and 
now works both W6OVK and W6QLZ. The distance t,o 

Tucson is 92 miles, air-line, with rough mountainous coun­
try all the way. Tommy is a telegraph opcrntor at a "water 
atop" in one of the most desolate and uninhabited parts of 
Arizona. There iH 110 µuwer the.re and "\V6GBN relies on a 
aZ-volt plant for his rig, which is a 6L6 •·"·"· (14-28 Mc.) 
followed by another 6L!i doubler to Five. The receiver is a 
single fil(SGT converter working into a three-tu.be home­
made ''blooper."' If this t1ort of gear can be made to cover 
100-mile mountainous paths in Arizona, what is wrong with 
some of the gang in the East who never seexn to be ~blP- t.o 
work out more than twenty or thirty miles? Those boys 
have got antennas out t,hereI They also have receivers. 
W6SLO has a concentric-line preselect,,r using a 1232, and 
W6OVK and W6QLZ are using l:!3:l's with fine results also. 
Clyde has revamped his Skyrider 5-10, incorporating two 
stages of 1232 r.f. Since this recent change he is able to hear 
\V6OVK \\ith his antenna. switch open. W6QLZ heard 
W4EDD S-9 on January 14th between 7:30 and 8 I'.M. but 
has still been unable to p;et Hobbie to hear him for that 
long-awaited W4-W6 QSO. 

Not much is yet heard of activity in California on Five. 
The Arizona gang heard strong harmonics from several 28-
1\Ic. stations in Northern California during January, but 
·w6BPT. Santa Glara, was the only station heard on Five. 
W6BPT was contacted by W6SLO and W6OVK on the 
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!.4th. W6ANN, San Pedro, writes that he will soon he on 
with an 808 in the final, running 125 watts. 

WSRUE reports the formation of the "Greater Pitts­
burgh Five-Meter Club, with W8's OMY, RNP, OKU, 
TFT, NTB, and RUE as charter members. A meeting is 
held on the air each Saturday night at 11 :30 P.M. They are 
on the lookout for stations within working range of Pitts­
burgh at this time, or at any other time by arrangement. 
For further particulars address Ted Fabian, WSRUE, 3036 
Churchview, Pittsburgh, Pa. 

Here is another fine example of daily work over extended 
ioeal paths. Since December 11th, W9YKX, ·woodbine, 
Iowa, and W9ZJB, Gashland, Mo., have been working 
without a miss. Both are using 3-element ¼•wave spaced 
beams, horizontal. The rig at W9YKX runs 200 watts to a 
pair of 808's. A converter employing a concentric-line 
tuned 954 and 6K8 is used for receiving. Bill reports a con­
tact with W9NFM of Solon, Iowa, on January 11th, a 
distance of 235 miles. The distance to W9ZJB is just over 
200. With W9NFM and W9HAQ working the Illinois gang 
and W9ZJB working W9VWU, the prOfipects for some new 
relay records look good for the next U.H.F. Relay, which 
ia •cheduled for April 26th and 27th. W9YKX reports 
W9TTL in Mapleton and W9FZN at Dunlap working each 
noon and evening. Schedules are in the works for a try 
with W9ZQC in Brookings, S. Dak., some 200 miles to the 
north. 

New states are in prospect for this coming spring and 
summer season. W7IFL, Cheyenne, Wyo., visitingWlKOY, 
Glastonbuzy, Conn. (Johnnie was WlMHM of that town 
not long ago), reports that he is all set on Five and trying 
to stir up local interest. For "Wyoming on l!'ive, watch 
57;104 and 57,142 for W7IFL. And we hear W7 ACD talking 
J!'ive on 28 Mc. - there's Idaho for you. 

W9ANH, Terre Haute, Ind., reports that activity has 
held up well through the winter season, picking up a few 
new converts meanwhile. Regulars include W9's ANH, 
ZHL, BDL, AQQ, QCY, and UIA, with OMR and CNJ 
'"' recent converts. All use the 3-element horizontal "Q" 
beams made popular by W9ZHB. W9CNJ, Robinson, Ill., 
hM his mounted on the framework of a gas storage tank, 95 
feet above ground. (Mad scramble follows as hams rush to 
nearest gas company for antenna permits.) 

W9ZHB is all set in his new cabin shack, with the new 
all-position beam alongside. Ed really got going during the 
,January 1st opening and worked just about every station 
that was on the air in the East. It is rumored that Ed is go­
ing to get his mother to handle the mail route. He will then 
reduce his quota of sleep to six hours and spend the other 
eighteen hours watching for DX on Five! 

Space does not permit a complete listing of all the skip 
DX worked during the last month. We wish, however, to 
express our appreciation to the following for their detailed 
accounts of DX heard and worked: Wl's LLL, IHA: 
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W2FJQ; W3's HOH, GUF, GNA; W5's DXB (Louisiana), 
AJG, VV; W6's BPT, QLZ, OVK, SLO; WS's RUE, RTW; 
W9's ANH, ARN. DX reports for J"anuary exceed those of 
any previous winter month in this department's experience. 
Though it is not always possible to print these reports in 
detail, it is important, that we know as much as possible 
about all openings for skip DX in all parts of the country. 
These are retained for use by anyone inte.rested in studying 
this intriguing phenomenon. 

112 HC. AND UP: 
••NE surprise in the 1940 Marathon was the fine 
showing of several stations operating e.xclusively on 112 Mc. 
Al Harris, W6RVL, must have really covered his te.rritory 
to get those 191 contacts for 523 points! Reflecting the ex­
eellent DX work by the California W6's on 2 ~i is the total 
of eleven contacts in that select" over-75-miles" group. Nice 
work, Bup! , 

Second place in national scoring was won by Stanley J<'. 
Brigham, WlMBS, of West Roxbury, Mass. With ten watts 
input to a 76 oscillator, Stan wound up with 175 contacts 
and a score of 401 points. This was enough to top the work 
of any of the five-meter gang in Eastern New England, so 
Stan gets the award for leading the Eastern Massachusetts 
section for the year. WIMBS has bee,n able to work out, too, 
having been heard in Hartford, nearly 100 miles away, along 
with several other stations in the Boston area, all of whom 
were running 100 watts or more. 

Hob Elmer, W3BZJ, Glenside, Pa., has given up operating 
on Five in order to devote more time to work on 112 Mc. 
He is revamping his final in order t,o run crystal-control on 
2 Vi- Bob worked 95 different stations on 2 H in 1940 and is 
serving notice that he is going to win the national award 
for 112 Mc. in 1941. He has the unique record of having 
worked four call areas on 2 J,'z. If we could have heard him at 
Wilbraham, he would have tied W2DZA for states worked 
on 2}'2, too. 

A concentrated effort on 2 H by W3HOH, Bernardsville, 
N. J., put Ken over the 100-contact mark for 1940, and won 
him plenty of wall paper in the Marathon. Ken was leade.r 
in scoring in October, November, and Decelllber, and was 
the winner of the Southern New Jersey section award, as 
well. Like W3BZJ, he missed a tie with W2DZA for the 
States-worked award by the inability of WlHDQ to hear 
his frantic calls for Massachusetts on 2 }\i I 

W8UKS writes of interesting doings in the vicinity of 
Cleveland, on both 2 ½ and 1 J/4'.. Sam has a multi-stage rig 
on both bands, starting with a Signal Shifter on 20, fol­
lowed by a T-21 quadrupler, HK-24 doubler, and a pair of 
HK-24's in the final for 2 H. To get to Hi, a pair of HK-54's 
are operated in "push--push" 1 The receiver is an f.m .... a.m. 
superhet for 2 H. An acorn converter using a harmonic os­
cillator provides reception on 1 J/4'.. The gang have gotten to­
gether to provide activity on 'Tuesday nights, from 8 p.m. 

• 

Al Harris, W6RVL. tuning up the 
15-watt mobile rig which was an im­
portant factor in his winning of first 
place in the 112-Mc. division of the 
1940 Marathon. Rig uses a pair of 
HY-615's,. with lines in plate circuit. 
Receiver is a National One-Ten. 
Contacts have been made up to 170 
miles using the extended double zepp 
mounted on the side of the truck. 

• 
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1940 U.H.F. MARA.THON 
(Final Summary) 
DECEMBER WINNER 

W3HOlI, BernardSvllle, N. J., 100 points 

Contacts for Year C'umulatlve Stat,s in 
Call sr; 11s 2t4 Bears 1.940 

WJATY 25 :1 70 ~ WlBCT 10 22 
*WlCGY 52 138 5 
WlCLlI 72 264 I.:{ 
WlCUC 28 6 53 4 
WlDJ 108 174 4 
WlElIT 68 101 3 
WlEKT 121 319 12 

1W1ELP 97 53 ;{/j9 12 
WlGJZ 118 48.5 12 
WllIDF 81 12 4 374 13 

•WllIDQ 214 6:l l 1487 24 
WlHXP 20 
WlJJR J.10 4 3 588 17 
WIJLK 90 28 203 6 

•WlJP 1 :!9 91 a 
•WlKLJ 252 6i 5 1348 24 

WlKVQ 146 1 
WlLLL 151 851 20 
WlLPF 65 134 

1! •WlLSN 63 149 
*WIMBS 175 401 :l 
•W2ADW 19 43 214 4 
*W2AMJ 194 886 24 

W2HYM 47 7 255 15 
W2BZB a2 115 :!14 s 
W2COT 128 27 316 7 
W2DZA 148 a/i6 fl 
W2GlIV 122 590 21 
W2LAL 112 2 246 11 
W2LXO 131 300 4 
W3BYF 58 a14 18 

•W3BZJ 220 95 1456 25 
•W3CGV 80 237 11 

W3CYW 20 162 8 
W3DI 92 464 15 
W3EIS 22 15 101 5 
W3FJ 1.5 Hl3 7 
W3FSM 60 132 2 
W3FX :;7 t8 107 a 

•W3HOH 2~!8 102 1006 16 
•W3RL 70 l 563 21 
*W4FBH 82 738 18 
*W5AJG 166 8 7 1986 25 
*W5VV 59 662 18 

W6BQR 60 128 I 
W6IOJ 8 95 4 :l93 :1 
W6OVK 23 234 9 

*W6QG 24 4 2 136 4 
*W6QI,Z 62 ;{ 1085 19 
*W6RVL l 191 523 l 
W8MHM 32 15 1 .113 7 
WSNKJ 5~ 23 :397 11 

•W8QDU 117 60 
,, 8113 20 

-~~i%-i 63 640 15 
81 16 340 16 

WSSNN :u 42 l 
WSTIU 25 181 8 

•W9ARN 84 713 20 
•W9VWU 43 405 14 
•W9ZJB 134 1359 27 

The above list contains only those contestants sending 
in tour or more report.a. 'l'hree or less were received trom 
the following: Wl's EJU EYR JAX JIS JTG KH 
KHN KJC KME KSO LOO LFD LFI LFS LW: LZV mi PMI\J~-1::1'-wa~rc c;;::M

O~t~l'iliis; {v~"I';; 
E:LZ EQK; *W5FYF; W6's KTJ MKS NCP OWX 
PGO QNU SLO SNU $NT; *W7GSJ; WS's AGU BJG 
•PKJ RKE: W9's *ASO BJV DQR VHG. 

• High scorer !or year In A.R.R.L. Section, Certificate 
Winner. 

MONTHLY CERTIFICATE WINNERS 

M~tii':°U'iB1?~?: A~W: v:laif~sl.M: 
WO: June: W9ZJB, 696: J LZ, 730; August: 
WlKW. 115; September: , 66; October: 
W3HOlI, 146; November: W3HOlI, 59; December: 
W3HOH, 100. 

MEDALION AWARD WINNERS 
National High Score, 56 Mc.: W5AJG, 1909 points. 

(Includes extra credit, see Rule 7.) 
National High Score, 112 Mc.: W6RVL, 523 points. 
National liigh Score, 224 Mc. and up: W6IOJ, 90 points. 
States Worked In 1940, 56 Mc.: W9Z,TB, 27. 
States Worked In 1940, 112 Mo.: W2DZA. 5. 
States Worked In 1940, 224 Mc.: WlAIY, WlHDF, 

WlKLJ, 2 each. 
1 Frequency modulation used exclusively at WlELP 

•- special credit added. 
• Not eligible ror award. 
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on. Prior to this, many new prospects for activity on the 
u.h.f. bands have been lost hecanse they had to spend too 
much time listenina; before hearing any signals. Other sta­
tions using crystal-control on 1¼ in the Cleveland area 
include W8MAP and W8IPU. W8VJE and W8ML are 
building multi-stage rigs for 2 ½, Others on 2 ½ include 
W8's GTE, CI, RRA, UTC, BGF, and SJT. 

WlBBM, North Harwich, Mass. (Cape Cod), is working 
on 224 Mc. from Sca.rgo Hill, Dennis. Bates uses an HY-75 
modulated with a 6Y6 and an acorn super-regen detector. 
He is interested in making schedules for 224-Mc. tests with 
stations in Boston and Providence. 

WIJP, Providence, reports abont 20 stations now going 
strong on 2 ½, ,Tack says all the boys complain that the gang 
up around Boston can be heard quite frequently hut seldom 
,,an be worked because they never turn their beams down 
that way. 

\</e hear rumors of reception of the 112-Mc. sigs of WUS 
of Wollaston, Mass., iu Fort Dearborn, Mich. Can anyone 
!,ell us more about this one? Perhaps its in the class of the 
persistent rumor of reception of WIHDQ in Texas! 

Out in Reno, W6CW has practically the entire ham 
population of the town on 2 }:,. W6's ONU, FUO, BYR, 
(lAY, BIO, QKV, CW, and PVD find low-powered 2½ 
meter gear very handy for saving wear and tear on the 
t~lephone. Local work of this sort is great stuff for fostering a 
friendly spirit among the hams of any sizable community. 

The fine work of the Arizona gang on Five is now in the 
process of being duplicated on 2 ½, W6QLZ has a. 16-ele­
ment turnstile array and is smacking an S-9-plus signe.l over 
the mountains to W6GBN. Clyde has been running crystal­
control on both 2 ½ and 1¼ but is now building a. concen­
tric-line m.o.p.e.. with which he hopes to get to 400 Mc. 
W60 VK has an HK-24 doubler dishing out 30 watts on 114 
Mc. but thus far has only the local government monitoring 
station to test with! Jim was unable to get se.tisfactory per­
formance from the HK-24 until be put in 1000 ohms of 
cathode bias. The little '24 now te.kes up to 110 watts input 
without undue beating, and the efficiency appears to be 
eomparable to doublers on the lower frequencies. The next 
step is schedules with W6QLZ, and then on to 1.¼1 

W2LBK, Richmond Hill, L. I., has a. pe.ir of HK-24's 
running as a push-push doubler to 113.5 Mc. Joe also found 
cathode bias to be the e.nswer to efficient doubling to 2 ½. 
He uses filament chokes and a. 200-ohm resistor from the 
center-te.p of the filament transformer to ground. Excitation 
is furnished by a TZ-40 doubling to 56 Mc., following the 
regule.r 20-10-meter rig which ste.rts off on 3.5 Mc. with 
e.c.o. The output circuit of the 24's is series tuned. Un­
loadcd plate current is down to 25 ma. at 1000 volts. 

A. A. ll. S. Activities 
(Continued .from page 42) 

will present a Marconi Memorial Award to the 
winning Army-Amateur member (amateurs who. 
by profession are government or commercial 
radio operators are not eligible for this award). 

SPECIAL FREQUENCY OPERATIONS 
CERTAIN Army Amateurs serving as radio 

· aides, net-control stations or alternate net-control 
stations are authorized to operate on the special 
3497.5 and 6990 kc. Army-Amateur frequencies 
using four-letter call signs beginning with "WL." 
Operations on these special frequencies are on a 
time-division basis by Army and corps area nets. 
Amateur operators may be interested in listening 
to the drills, traffic handling and other activities 
on these special frequencies as a further means of 
improving their code proficiency. The summary 
of these daily operations is shown on page 42. 

(Continued on page 102) 
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* I. A. R. U. NEWS * 
i )f:'voted t.o the 1ntere:. ts and u.ctivittes of thl' 

INTERNATIONAL AMATEUR RADIO UNION 
Headauart.ers 8octetv: THE AMERICAN R.A.DIO ltELAY LE.AGUE. We..bt Hartford, Conn~ 

MEMBER SOCIETIES 
American Radio Rela.y League Lletuvos 'l'rumpuJu Bangu Radio MegeJn Polski Zwiasek Krotkolalowcow 

Radio Club Argentina Asoclatla Amat.orllor Romani de Unde !Jra.ugija 
Hcurte 

Associa.zlone H.adiotectlica. rtaliana 

~~~Jla~~~~W~nRX~if~~fety 
Ceskoslovenstl Amater1 Vysllaci 
LJeutscher Amateur 8ende-und-Emptr.ngs 

Dlenst 

Lhrn Colombiana lie Radio Aficionados 
Llga .Mexicn.na de Radio .&:xpe .. imentaclores 
11tfl.~s~£~<ihuUAmu AtnatOi-Ok ornziigoa 

?\fanrhoukuo Amat,eur Radio Leai:rne 
Nederlandsche Vereent,zlng voor lnterna-

Radio Club tle Cuba. 
Radlo Club \.' enezolano 
Radio ~ociety ui Lireat Britain 
Rede dos fi~mlm~orefl PortUJ?Ueses 
Reseau df;'s l~mctteurs fl'railcais 
H.esea..u LuxembourgcoL~ des Ama-

1•1estl Raadlo Amatooride Uhlng­
J•1lCJ)erimental Radio Society of b1gypt 
r,~;(y::!_1fl~~\f~;11,?~c1£t:e8~~~oamatorer 
lr!Sh Radio Transmitters Society 
8 *'T v 'f':i 7•1Rlll 11 Japan 

t.ionn.u.l ltn.dioamateur1--:me 
Nederlandsch~lnd.ische Ver('euigtng Voor 

Intern:1tion:wl H.n.dioaruatcuri~me 
Newfoundland AmatC'ur Radio AsRoriation 
New Zealand Association of Radio Trru1s-­

mltters 

teurs ci'l>ndes Cou.rtes 
douth African H.adfo Relay LeagUl' 
Huomen RadioamatOOrillltto r.y. 
Sver~es 8ii.ndare:1.matOre1.· 
Uni6n de R.'tdloeml.sores H,81--m.fioles 
Union Hchweiz Kurzwdlen Amat cure 
\Vtreles.~ In.<::tltute or Australia Norsk Radio Rclre Lfga 

CUDA 

AN ".Auxiliary Corps of Radio Amateurs," 
a volunteer emergency reserve of liceru;ed amateur 
operators, is being formed in Cuba as a result of 
presidential decree No. 3278. Similar to the W's 
Army Amateur Radio System, the new corps 
will, under t.he sponsorship of the ministry of 
communications, constitute a reserve of trained 
personnel and equipment for use in any disaster 
or emergency which threatens t,he eolllltry's 
wi>Jfare. All Cuban amateur licensees are being 
solicited for membership in the organization, 
and a directory will be published shortly con­
taining a list of members, their code speed, equip­
ment available, past service, and the like. 

The proclamation reads,, in part: "It is an 
established point that the radio amateurs of the 
Republic of Cuba generally possess attributes of 
ability, efficiency and hon&1ty, an<l have col­
laborated with the authorities in the national 
interest, handling meteorological reports and 
other useful information in cases of floods, earth­
quakes mrd other public calamities; this demon­
strates that it is a wise policy to foster and 
stimulate such valiant service. " 

D~IARK 

ALTHOUGH amateur equipment is under · 
government seal and storage, E.D.R. is carrying 
on all other normal work and, according to 
Secretary Helmer .Fogedgaard, is ''still going 
strong"! "OZ," the society's official organ, makes 
its appearance regularly each month and in 
normal i;ize. Says Mr. Fogedgaard, "amateur 
radio in this country has a very strong position, 
and the amateurs are faithful to their organiza­
tion. We have preserved our optimism for a good 
future for amateur radio." 

At the society's annual meeting on September 
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2~Jth, delegates were privileged to take part in a 
hidden transmitter hunt. By special permission 
of the government, t,wo officers manned the 
"secret"'Station while members tracked it down. 

The only sad note is the society's report that 
it has not been able to contact either of its 
brother organizations in Norway or Sweden. 

IIRAZIL 

PYUJ corrects our statement in Novem­
ber (JST and says that Brazilian u.matcurs were 
never prohibited from contacting foreign stations, 
but rather from contacting amateurs in bel­
ligerent countries, and this restriction still exists. 

SALVADOR 

FoR many years Y81FM had been the 
only licensed amateur in Salvador. Aspirants for 
amateur licenses, interested only in 'phone com­
munication, would not take the trouble to learn 
the code. 

About a year ago several influential persons 
wishing amateur licenses-Ht,curcd permission from 
the government to operate - and they promptly 
went on 'phone, despite YSlFM's warnin~. lt 
was not long before they ran into many diffi­
culties such as broadcast interference as well as 
trespassing on government frequencies and han­
dling non-amateur communications. So, on last 
October, all such operators were called before 
the authorities and told that their permits wrxe 
cll,ncelled. Rumor now has it that the government 
is setting up more stringent regulations under 
which amateurs may again be licem;cd. 

ARGENTINA 

POINTING out the desirability of a re­
serve of amateurs, an army officer writing in the 

(Continued on page 102) 
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"PRONE HONITOR USING INFINITE­
llUPEDANCE DETECTOR 

GEORGE MONTGOMERY, WSIKE, de­
scribes a simple 'phone monitor which is enjoying 
considerable popularity among the hams of 
Western Pennsylvania. The monitor makes use 
of two triodes, one as an infinite-impedance -
detector and the other as an audio amplifier. In 
addition to the feature that the detector will 
handle high-percentage modulation without dis­
tortion and, therefore, comes the nearest to tell­
ing the operator what bis signal sounds like at a 
distant receiver, the following advantages are 
claimed: 

Wide-range frequency response. 
Can be used on any band from 4 Mc. to 56 Mc. 
Single adjustment. 
Suitable for use with crystal headphones. 
The unit is designed to operate from the re­

ceiver power supply. Small by-pass condensers are 
used in the detector circuit for high fidelity. The 
resistor, R3, in the plus-B lead provides additional 
filtering. 

6(,5 

,,, 
Bt 

Fig. 1 - Circuit diagram of 'phone monitor using 
infinite-impedance detector as described hy W8IKE. 
C1, C2 Ca- 100 µµfd., mica. R1 - S0,000 ohms. 
C4 - 8 µfd. R2 - 0.1 meg. 
C& - 50 µµfd. Ra - 10,000 ohms. 
Ce - 0.05 µfd. R4 - 0.5 meg. variable. 
C1 -10 µfd. R5 --- 0.1 meg. 
C, --- 0.1 µfd. }{ a - 2000 ohms. 

RFC - 2.5-mh. r.f. choke. 
L - 25 turns No. 21, d.c.c., close-wonnd, l½ in. diam. 
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With the audio volume control, R4, :;.t maxi­
mum 8etting, the length of the pick-up antenna 
is adjusted for a satisfactory signal strength on the 
band on which the ,signal see= to be weakest. 
When t]ili; length has been determined, the 
volume control is adjusted for signals on the 
other bands to bring them down to the desired 
strength. · 

The Rame arrangement has been used success­
fully with a single double triode with separate 
cathodes, such as the 6C8 or 61<'8. 

A CAIID INDEX FOR YOUII •tso•s 
THE practical value of a card index file 

for recording all QSO's is becoming more gen• 
erally recognized, but there are still those who 
foel inclined to assoriate the idea with :;, lot of 
hard work and drudgery. 

First, let's banish this impression. If a work­
able system can be developed it is soon found 
that very little extra effort is r-equired and no 
extra time, because the cards may easily be filled 
out during the QSO and, since this system takes 

care of a lot of the information usually 
recorded in the log, perhaps we may 
::say there ia even no extra work in­
volved! 

The cards,- 3" by 5"., ruled on one 
side, may be obtained in any dime store 
for 10 cents per hundred. Some hams 
just starting out may wish to use the 
small wooden recipe-index boxes, but 
it, is advi~able to get a regular file 
cabinet that will hold 1000 cards. These 
cabinets may be stacked one upon 
the other and locked together. They 
cost about $1.50 each in office-supply 
,;tores. 

In Fig. 2, is shown a typical example of how 
the cards are filled out. Note that just under the 
"handle" is where we record the other fellow's 
frequency or the term "ECO" if that is the case. 

·15(>q,u:,-,.F.n.>:r 

W3El"W- PHILAOELPI-IIA, PA. lflAN. 

tfil.i. F:;-!,,~1/~!-.-::.9.~~-::-.r=>o=--------"-E'-"co'--l 
49$_~~q~? ·~ ----------1 

Fig. 2 - Sample of index QSO card used by W9FB. 
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The second line is reserved for the kind of infor­
mation shown, "ARRL - ORS -" etc. Also 
note "QSL R.S.," this means "received" or 
"sent." The "total QSO" number is also listed 
on the face of each card. A new number is added 
for each QSO. About 75 numbers may be re­
corded on the face of each card. 

All personal information is recorded on the 
back of t.he card. It might read something like 
this, "- -Age 34 (1940), married, 12 kids, works 
for the Hiram Hayseed Hogwash Co., ham since 
'27, rig 6L6 x osc, 25-w. ~{-tube blooper. Likes 
hunting, fishing and gooseberry pie.--." Do you 
think you would have any trouble remembering 
the former QSO with that fellow if you had those 
remarks to freshen your memory? 

Now, we find that we must place the cards in 
the file alphabetically. Likewise, it will be 
necessary to prepare marking tabs to indicate the 
location of the cards for each district. The dime 
store sells these too, but since they are marked 
"A" to "Z," it is necessary to reverse them and 
mark them "W3," "W5," "W9," "VE," "ZL," 
etc. It is a good idea to prepare at least one blank 
marker for each drawer. This is used to mark 
t.he place from which a card has been removed so 
that it's location may be readily ascertained when 
again it is to be returned. 

Since we have so much information on the 
cards, it is no longer necessary to put the QTH 
and other dope in our log. This suggests the use 
of a simplified log sheet. Those who wish to make 
their own logs, will find that a 25-cent "cash" 
book will serve very well, requiring the addition 
of only a few vertical lines and the filling in of 
the heading on each page. For those who prefer 
using A.R.R.L. logs, some modifications in the 
system may suggest themselves. 

In conclusion, it may be stated safely that 
once this system is put into J.L~e, no wide awake 
ham would consider parting with it. Here at 
W9FB, the index idea was started the first of 
1936. At present it has grown until it now in­
dudes over 1900 cards cove..ring over 5000 QSO's. 
Some have been marked "deceased" across the 
face after seeing such calls listed in "Silent Keys." 
Indeed, one can spend an interesting hour brows­
ing through a file of this kind. 

Some who may have read this article may ex­
claim, "Now that's a swell idea, I think I'll start 
an index some day, maybe, perhaps -." But the 
fellow who dashes out and buys his first hundred 
cards at once and gets started will 

Fig. 3 - V nltage regulating circuits. A - Usual form. 
H - Cascaded form used by WIUP to improve regu­
lation. 

IMPROVED VOLTAGE REGULATION 
WITH VB.TUBES 

ltuRING the course of making measure­
ments of small intensities and variations in light 
with a photo-electric cell and vacuum-tubeampli­
ffor, Harry Dubofsky, WlIJP, encountered the 
necessity for a voltage supply of exceptionally­
good regulation for the amplifier. He reports 
some interesting observations in connection with 
the use of VR gaseous regulator tubes. 

The original supply was of good design with a 
choke-input filter. A single VR150 was connected 
at the output of the supply in the conventional 
manner shown in Fig. 3A. 'I'he use of the VR 
tube resulted in an improvement in voltage regu­
lation of the order of seven to eight times. 

Desiring still greater improvement, three VR 
tubes were arranged as shown in Fig. 3B. This 
arrangement resulted in an improvement in 
regulation of three time.s, meaning a total improve­
ment of more than twenty times ove,r the regula­
tion of the supply without the regulator tubes. 

Such a combination should be of value in 
supplies for heterodyne frequency meters and 
other laboratory oscillators as well as in conjunc­
tion with variable-frequency oscillators for trans­
mitters and other applications requiring a high 
degree of voltage regulation. 

SIHPLE TONE lUODULATION FOB 
IJ.ll.F. TRANS.l'tll'ITERS 

C. B. SEIBERT, WSSPY /TDJ, describes 
fl, simple system of tone modulation which he has 

Fig. 4 - Arrangement for using neon-bulb oscillator 
for tone modulation. 
Ct -- 0.003 µId~ paper. 
C, - 0.01 ,.Id., paper. 
Rt - 0.5 meg., %-watt. 
N - Neon pilot lamp No. 5122. 
T, - Double-button carbon mike input transformer in 
,. ,::isting speech amplifier, 
T2 ..... Single-button carbon mike transformer, operated 
as stepdown transformer. 

N 
be the one to strut around a 
year hence, wondering how he 
ever managed without it. - Amos 
Utterback, W9FB. 

-=-

ll~b--====~ I.SV. "L._§ 

T, Carbon Mike. Tz 
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has been using with his u.h.f. transmitter with 
success for some time. 

The circuit diagram is shown in Fig. 4. A re­
laxation oscillator employing a neon bulb is used 
as the tone source. This is coupled into the first 
audio tube of the modulator via the mike trans­
former. The most convenient feature of the ar­
rangement is that no switching is necessary to 
operate either microphone or oscillator. 

The oscillator is one which has been used for 
some time as a cni!e practice set with a pair of 
magnetic headphones in place of T2. ·while stand­
ard neon glow lamps uf the one-half or one-

Fil{. 5 - Cathode lamp for protecting 807 as used by 
W9BPS. 

quarter-watt variety may be used, the values of 
G1 and R1 may have to be changed somewhat to 
obtain the desired tone. The resistor in the base 
of such lamps should be removed. 

A.lJTOHATIC OVERLOAD PROTECTION 
807 AND OTHER TUBES 

I HAVE been using a trick here at W9BPS 
with such success that I feel sure that others 
would be glad to know about it. My rig is a small 
affair ending up with an 807 in the final. I key the 
final and use plain grid-leak bias, since I have 
found that any amount of cathode resistance 
which will give the tube any degree of protection 
during adjustments or in case of failure of excita­
tfon limits the power output more than I like. 

However, after losing one 807 and almost losing 
another, I cast about for some answer to the 
problem. l finally hit upon the idea of using an 
ordinary Jaw-power lamp bulb as a cathode 
resistor. The resistance of such a bulb when cold 
or at low temperature is quite low, of the order 
of 50 t.o 100 ohms, while the re,sistance of a 15-
watt lamp will increase to 600 or 700 ohms when 
at, normal brilliance. The result was perfect! With 
normal plate current flowing, the filament shows 
just a perceptible glow, but as the current in­
ereases above normal, the glow increases in 
brightness. With excitation removed entirely, 
the plate does not show color. Thus, not only 
does the lamp protect the tube (•ffectively by 
automatically increasing the bias with high plate 
current, but the lamp gives a visual warning. ----­
H. A. Fanckboner, W9BPS. 
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BY THE time its fourth issue was produced 
in March, 1916, QST had reached 32 pages and 
had begun to resemble a real magazine. The lead­
ing technical article was "Practical Pointers 
on the Audion," by A. B. Cole, the deForest sales 
manager. This was expert inside dope on the ad­
justment of the audion, correcting troubles and 
exploding fallacies. It was a badly-needed article, 
the editor pointing out that, although the best 
relay stations used audion bulbs, 90% of the 
amateurs of the day did not know how to get 
good results from them. 

The second instalment of Maxim's article on 
'' Practical Relaying" appeared - the article 
that was to bring forth the volunteers and the 
further suggestions that established the League's 
trunk lines. It seems surprising that in these 
faraway years there could have been any yearn­
ing after "good old days," but Lloyd Manuel had 
an article called "Thoughts of the Good Old 
Palmy Days," describing still earlier efforts with 
coherers, Leyden jars, etc. If memory serves us, 
it was Manuel who was later to become "The 
Young Squirt" and engage in monthly battle 
with "The Old Man" in our pages. 

In this issue W. B. Pope, old-timer of Athens, 
Ga., reported being heard over 700 miles, while 
()ST hailed SZI as one of the League's best 
stations, having worked 900 miles with 880 watts 
input. George Readio of ION, Springfield, now 
the well-known Grandpa Snazzy of WlAZ, re­
ported having heard the 9XE Washington's 
Birthday relay message starting at Davenport, 
and by the time it had echoed down the relay 
lanes as far as Wheeling, West Virginia, he had the 
text solid! Amongst new members admitted to 
the League this month were L. C. Young, 9PC, 
now in Naval Research; Mark Biser, 3CY, now 
eltlef instructor at the Capitol Radio Engineering 
Institute; ,J. 0. Smith, 2LK, later to be the 
League's first traffic manager, now with RCA 
and still experimenting; and Mrs. Charles 
Candler, SNH, who became perhaps the best­
known amateur before the War. Harold Bowen, 
now WlDQ, was reported elected secretary of 
the Fall River Amateur Wireless Association. 

In the ham-ads that month you could have 
swapped a bicycle for a complete spark-coil 
station. Two hams wanted to sell their 2000-ohm 
E. I. Company 'phones cheap, probably having 
encountered the rumor that their impedance was 
due to the use of resistance wire. The deForest 
Company advertised in this issue for the first 
time, offering one-tube audion detectors on a 
cabinet in two models at $14 and $25. And the 
same issue carried the first advertisement of 
William B. Duck Co., advertising their new No. 9 
320-page catalog. 
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ORRESPONDENCE FROM MEMBERS 
The l'uhlishers of (}ST assume no responsibility for 1:1tat<"ments made her..-in hy c:-orrcspondrnts. 

AND NO"' THE C'ftAST GUARD 
Coast Guard Cutter Tulip, Staten Island Base, N. Y. 

Ediior, QST: 
After sitting back and reading many editorials and letters 

eoncerning Army and Navy radio, I decided it was time 
someone said a few words in favor of the United States 
(!oast Guard. 

The Uoast Guard, contrary to many mistaken ideas, is 
one uf the military forces of the United States. In times of 
pr,ar.e it serves as a sea.going police force, always ready to 
n.asist in the protection and saving of life and property at, 
sea, and in the eHforcement of all federal maritime laws 
falling under its jurisdiction. Ju time of war, national 
emergency. or when the president shall so direct, it be­
comes an aetive part of the Navy, its personnel being so 
trained that the amalgamation is accomplished with a mini­
mum of effort or oµerating changes. 

At present the Coast Guard, alone vdth all other rapidly 
e;.panding units of National Defense, is findini,: an eve1·­
increasinJ?; need of trained radiomen.. Ii you hold an amateur 
or commercial ticket and are seeking enlistment in the serv­
ine, you should give the Coast Guard more than just a. 
pa.ssiug thought, for its oµµortunitiei:, are nameruus. 

For the fust two or t.hree months after enlisting you will 
he given a basic course in seamanship, after which you will 
he sent to oue of the two radio schools n1air.Ltaiued by the 
()oast Guard at New London, Conn., and Ctll'lis Bay, i\id. 
There you will receive a four-month course which includes 
touch typewriting, operating procedure, and an acquaint­
ance with equipment ;vou will work with out in the .. fiel.d." 
Ui:>on graduation you v.ill hold the rate of radioman third 
cla..'IB, and are on your own to work for higher promotions 
t,hereafter. ·would you like to see service in San Suan, Hono­
lulu, or Alaska? Just now requests from radiomen are being 
taken for assignments in these districts. Perhaps you have 
had previous flight training and would like to get into avia­
tion radio. Here too the opportunity presents itself, for 
there are many air stations and aircraft forming a vital part 
of the Coast Guard. As a "ham 11 you have no doubt t,oyed 
with the idea of becoming a commercial operator on nn 
ocean-going vessel. Then see that you get into the cutter 
service. On board one l)f these units you will stand a split 
'phone watch on two frequencies: the Coast Guard wurking 
frequency and the commercial ship cal1ing frequency (500 
kc.). On the Coast Guard frequency you will handle routine 
traffic between various units ashore and afloat, and you 
will monitor the 500-kc. commercial frequency for distress 
iJases, or other information whereby the Coast. Guard may 
render assistance in its protection of life and property at sea.. 
Once you are assigned to one of the cutters it'll not be long 
before you yourself take part in an actual or potential dis­
tress or assistance case involving radio. 

The Coast Guard has long held au tm viable recognition 
for its radio or,erators, aud '\\-ill continue to do so for a long 
time to come. So step in and do your part for National De­
fense t,hrough enlistment in the United States Coast, Uuard, 
•,nd it will do its part, for you in training aHd through its 
reputation. 

- Jack C. Nyuard, W2JCZ, Rll12C 

SWEEPSTAKES AND W8DK 

Editor, QST: 
North Berwick, Maine 

I challenge W8DK's letter published in January QST. If 
he thinks the recent S.S. Contest was "child's play," I sug­
ge.st he immediately make preparations to enter the next 
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annual S.S. Contest and play with the children. It might 
be good relaxation. If ruy 46 states, 61 sections, and 321 
<:out.acts accomplished with 40 hours of hard work was just 
child's play, then I wonder what W8DK would call a 
man's size job ..•. 

The conuuunications <amte.sts of the A.R.R.L. do ruore 
toward making good operators out of us than any other of 
ottr fine programs. Entranre into these contP,sts equips us 
with much experience in copying signals through QRl\I, 
speeding up general operation, auU particularly aids nP.w 
men (who for various reasu.us are not members of traffic 
netiJ to get a dose nf fast and etlicient operating. 

When W8DK goes so far as to call the p,xchange of groups 
"meaningless nwnbers" he fails to consider that this drill 
work is only symbolic and could easily be converted into 
traffic, cuded messages, etc., as might become necessary 
in the course of nn.tional preservation. S.S. contests bring 
all sections on the air an<l onJy through this great annual 
get-toget_her.do we realize the possibilities of amateur radio 
13c,mmumcahon .••• 

1rhere are various activitiel;j eunnecte<l with amateur 
1·adio and it 1, ea:-:iy to become ::HJ engrossed ln one that we 
think it is only this activity that. is worthwhile. However, 
·when we stop to analyze the merits of other activities a11d 
<l.<'tually participate in them we then realize that the 
A.R.R.L. promotes these various programs hecaui-;e t,hey all 
are worthwhile euterprises. Any operator who takes part in 
all the rnajo1· activitie~. traffic net~. DX contests, KS. con­
tests, code proficiency programs, ultraNhigh frequency work, 
etc. (or as many of them as he r,au), will find his knowl­
edge much broader aud his operating ability greatly im­
proved ...• 

-Erne,t L. Bracy, Jr., !f'lBFA/WlMOF 

\!IJ:! East 11th St., .Pueblo. Colo. 
E:ditor, QST: 

I just finished the letter written by l\lr. Grolz and pub­
lished in January (JS7'. My hlood waR certainly boiling by 
the time I finished it. I do not understand how he can say 
that the ~.8. and O.P.S. parties t1erve no useful purpose. I 
have entered the last four S.S. contests aud can truthf111ly 
say that my operating ability has ber-n p:reatly increase<! by 
each one, And he says that these parties are no fun - I get 
rnore fun out of the i:;.s. than any other pha::le uf' the uld 
amateur game I have run acrosM since I've hn.d my tfr-kPt., 
They must be fun or else the thousand or more who entered 
the last one are" goofy." ••. 

He says we have more serious businrHs at hand. Thete iH 
ll(J business tnore serious than that of making good operators 
out, of amateurs. The S.S. Contest is the best thins: I know of 
for making tzood operators. 

His rernmmendat.ion that these <>0ntests be held on the 
higher frequency bands - 2 !,~, 5 and 10 meters - , ia foolish. 
'rhe purpose uf these coutests il:I to deYclop operatorR nnd 
not experimenting with higher frequencies. 

lf these contests were held each weekend instead of jUBt 
on two weekends each year, Mr. Urolz might have a kick 
(•oming •••• 

···- R. Ji'. Jfiller, n·BTrTTf' 

EDITOR'" NOTE,•····., H. L. Baker, W9FIN, Alan P. Buffing­
ton, W3EE\V, Esther L. Davis, W9EFW, Lionel IL Orpin, 
W6GQW, Loyd W. Sherman, \V3CDY, and W. J. While, 
e.s-VElEX, also were (in th~ words nt W5GQW) "right­
eously indignant at the here.sy promulgated by WSDK" in 
his QS7' letter. 

(Continued on paue 100) 
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ill OPERATING NEWS W 
F. E. HAND'l'• WIBDI, Communications Mgr. 

Home Guard Basis? In February QST (page 
2/i) a blank was printed to sound out the basis fo:c 
possible emergency operations of certain selected 
amateur stations for home dcfen.~e contingencies. 
Every amateur not eligible for military service 
due to dependents, age, disability, etc., who 
would be available was asked to say so. It would 
no doubt require Rpecial authorization by proper 
authority for operators remaining at home in an 
actual declared war to permit such operations. 
But in the event of a major or extended emer­
gency, the special enlistment of such operators 
mi!l;ht well i::onHtitute a practical and needed 
Hervice that could be made possible by amateurs. 
This notice fa a reminder to any who missed the 
request for an expression of ·interest that we 
should like ymrr response. Frankly, we don't want 
anyone to give us information who wouldn't be 
able or willing to a:;:;ist around the home town by 
some volunteer radio operating for defons;. 
A.R.R.L. promises no immediate radio activity. 
The idea of planning for possible groups of this 
nature requires advance knowledge of numbers 
and facilities. Is there or is there not a basis for 
planning ways in which amateurs might be:;t 
provide home.guard communications'? Unless you 
are designated for military training or otherwise 
unavailable in a few months, please fill out that 
blank. If you would be glad to volunteer either 
your operating services or amateur equipment 
with yourself as operator, provided you were 
properly authorized, please let us hear from you. 
Use the blank from last QST or copy the essential 
information if we haven't heard from you al-
ready. Thanks for any help on this. · 

.June Field Day Plans. We rr,gret that we 
cannot give you a positive advance notice of the 
A.R.R.L. Field Dav. Tentatively June 7th-8th is 
set for the time. Y ~u see we want to ask F.C."c. to 
give us a special extension of regulations for 
testing emergency equipment afield for the F.D. 
period. Under present national emergency condi­
tions it is not practical to ask the F.C.C. to make 
commitments too far in advance. But count on 
the F.D. Get your plans in order. Start some 
week-end tests of new self-powered gear as per­
nlitted under Orders 73 and 73-A, just as soon as 
the weather permits. The Field Day has topped 
every other League activity in reported participa­
t,ion in recent years. Plan to make it the best 
yet this June. More via WlA W official message 
as soon as we have official word. 

.J. A. i,10SKEV, WIJMY, Asst. to the Corns. Mgr. 

Starting 1'irne. A good start has been made in 
emphasizing our sclf-train.i.ng proclivities in the 
Code Award program. This is the time also for 
every amateur to get started in a program to use 
his frequencies and station for something addi­
tional to rag-chewing. Whatever kind of a station 
you have make this a starting time to get into 
organized amateur radio. Every ham should at 
least pull hfa own weight in those things that add 
to the collective performance of amateur "in the 
public interest." Just extreme ,1are to aMid vio­
lating F.O.O. regulations and orders isn't enough. 
Get started in a positive useful program now! 

For all who haven't one - start after your 
Code Profici'ency Award (any old speed) to-day. 
See the news on the coming Red Cross Prepared­
ness Test dsewhere in this issue. Note the chanee 
for handling morale building messages in the 
in/r,rest of defense soon. Start handling messages. 
Be part of all that's going forward. Does your 
,;tation's record for the la,;t six months strongly 
:,;how work "in the public interest convenience 
and necessity," or is the operation a purely selfish 
activity? If your station work makes you a more 
proficient operator than you were six months 
ago, or your traffic has served someone else or 
advanced the game, or you have taken part in 
organized A.R.R.L. activities, then you have a 
good answer. \Vhatever our present standing, let 
us go forward. How is your ability to copy on a 
mill? Message handling come to you as second 
nature'? If you are not too good now is a good 
Htarting time to use amateur radio to add to in­
dividual and collective amateur radio stature. 
Start now. 

W1A W Code Proficiency Runs. 1762-382/i-
7280-14253-28510-58970 kc. transmitters are 
used simultaneously. Code practice runs start at 
9:15 P.M. CST, daily except Friday. The next 
qualifying runs (after Feb. 21st run) are as indi­
cated below, and follow transmfasions at the 
usual practice time, the qual(fication copy starting 
at 9:30 P.M. CST: 

March 21st,, F'riday 
April 17th, Thursday 
Ma,• 14t,h, Wedne.sday 

,Tuae 17th, 'l'uesday 
.T11Jy 20th. Sunday 
Aug. 18th, l\Ionday 

Underline the full minute of perfect copy that 
you believe qualifies you at any speed. State on 
c:opy if you are working for a first certificate or an 
endorsement sticker. For our information, men­
tion if you copied on mill or by pencil. The certifi­
cate you will receive does not show any distinc-

Use th_e General Traffic Period (6:30-8:00 P,1\1.). It will rnake for Effective Amateur Results. 
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tion, since not all hams have typewriters . . . 
but your knowledge of your extra ability is 
enough to make it worth while to you. Attach a 
statement that you copied by ear without aid 
except typewriter or pencil. We want to give 
every U. S. A. licensee a certificate recognition of 
his ability. It's an achievement! Two in every 
five active amateurs probably now has a Pro­
ficiency Certificate. Got, yours? 

-F.E.H. 
Coming Activities 

28-Mo. W.A.S. Party - March 7th-8th-9th (Starts 6 P,M, 
EST, Friday). , 

WlAW Code Proficiency Qualifying Run- March 21st 
(Fri.), 9:30 P.M. CST. 

Red Cross Preparedness Test - April 4th. 
WlA W Code Proficiency Qualifying Run - April 17th 

(Thurs.), 9:30 P.llL CST. 
7th U.H.F. Contest-April 26th-27th. 

ARTICLE CONTEST 

The article by Mr. Delbert Bakemari, W9HKX, 
wins the C.D. article contest prize this month. We 
invite entri•• for this monthly contest. Regarding 
subject matter, we suggest that you tell about what 
activity you find most interesting in amateur radio. 
Here you will find an almost limitless variety ,,f 
subjects. Perhaps you would like to write on work­
ing for code proficiency, Emergency Corps plan­
ning, traffic work, working in Section Nets, 'Phone 
and Telegraph operating procedures, holding a 
League appointment, working on radio club com­
mittees, organizing or running a radio club, the most 
interesting band or type of ham activity, or some 
other subject near to your heart. 

'Each month we will print the most interesting and 
valuable article received. Please mark your contribu­
t,ion "for the C.D. contest." Prize winners may 
select a bound Handbook, (,lST Binder and League 
Emblem, six logs, eight pads radiogram blanks. 
DX Map and three pads, or any other combination 
of A.R.R.L. supplies of equivalent value. Try your 
luck! 

Getting Into Real Operating 
IIV DELBERT BAKEHAN, WODKX* 

I~ ANY old timer who has been in ham radio and 
everything connected with it for years has begun to mad 
t.h.is humble article he had better quit right now, for if not he 
will have to struggle through the ravings of a ham-sick be• 
!;inner. 'rhe very life of amateur radio lies in its ex.tra activi­
ties. I started out, as most hams do, with a !le,.a-power trans­
mitter and a low-priced receiver. The transmitter never did 
work right, and I finally built up a rig of the forty-watt class 
and, upon finding that it worked, decided that in my finan­
cial condition it would have to continue to work for quite 
some time. Eighty became boring so 1 dropped down to 
forty and got a real thrill. Then it disappeared and I began 
to look around for something else to take up by interest. I 
did get a cheap bug for some reason (certainly not a good 
one) and practiced a little on it before the long inactive 
summer set in. . 

Finally the fall came with returning interest in radio. I 
took one look at my past operating record, shuddered, and 
aettled down to work to make something of my station and my 

*617 Ohio, South West, Huron, S. Dak. 
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other •elf, my ham self. I rebuilt my •talion, thi• tim• for oper­
ating, not for looks. Then I studied a little theory, and to my 
surprisA fonnd it fun and intere,sting instead of what I had 
expected. Then the foundation having been laid I began to 
look around to see how I could blossom out with my low 
power and poor operating. 

Now we come to the center of the whole matter. W'hat can 
a beginning amateur in a situation such as mine, which I 
eonsider average, do to come to ,..,,joy and benefit from 
all the benefits that amsteur radio has to offer. Some turn to 
'phone work and avoid code work, but since this is usually 
either financially impossible, or there is a preference for code 

'"Work, many amateurs "'"Y with c.w., which ha.s the ad-
vantage of giving self-training in operating. 

Looking about I came upon the A.A.R.S. or the Army 
Net and decided to try the pastime of message handling, en­
joyed by so many. It is an excellent activity that offers 
pleasure almost the year around. It also develops code speed 
and procedure efficiency which in turn mskes good operators, 
which are so important to our country in these troubled 
time.s. I found that any licensed amateur could join, and I 
promptly did so, but a low code speed and greenness in 
operating and procedure curtailed my interest. Code speed 
is a bottleneck to any activity, so I vowed to lick it. J,'inding 
n,, fellow sufferer to work with, I bcp:an to copy the nip:htLv 
messag:e from WlA Wand soon found my code speed mount­
inp: rapidly. The A.R.R.L. Code Proficiency runs are a lot of 
fun to copy and give tangible proof that you can copy code 
"t any certain spend. I also began to try to copy on the mill, 
hut soon decided that both typing and code would have to 
be improved before trying to perform both at the same time, 
so r put the typewriter away for future reference. 

However, any old timer will tell you that copying on the 
mill is important, so it's an excellent thing to work on. I even 
dusted off the bug and put in a little more practice on it. 
Finally I got up nerve enough to use it and found that 
QSO's speeded up in any llla!iller vastly increased in inter­
est. Ideas could be exeJ1anged faster and, because of that, 
more personal and interestinp: talks resulted. Also the self• 
satisfaction you 11:et from playinp; along with the fast boys 
themselves gives you a satisfaction that more than compen• 
sates for the hard work you have put in on the code. So, if 
t.he guy can take it down, let that old key smoke a little! 

Now comes the task of learning procedure, and here is 
where another activity comes in. 1 was fortunate in having 
the Annual A.R.R.L. Sweepstakes come just at the right 
time. but if you aren't so lucky some other contei,t might 
take its place. However, the contests offer not only experi• 
ence, but also thrills galore. If you go into the contest to 
,.,.,,.Uy see what you can do, you are bound to make new 
records for your station and meet many new felloW!l, A con• 
test is the real test of your operating ability, and a real chal• 
lenge to any operator! You don't need a lot of power to run 
up a good score either. Just time your operating periods so 
you avoid the bad QRM and the points will roll in faster 
than you thought possible. 

Then comes another very important pa.rt of amateur ra• 
dio, its social activities. By this I mean conventions, club 
meetings, roundtables, and the like. You have all heard of 
the brotherly love among all hams and probably you have 
had a taste of it, but if you want a meal of it, go to the next 
<1onvention that comes your way. I guarantee that you will 
have a lot of fun meeting all the boys you have talked with 
over the air and then remembering how you had imagined 
they might look; and then you just talk radio in general. 
And by the way, here's another reason for studying your 
t.heory, for if you don't know it, and a little more besides, 
you will be just naturally left out of a lot of the conversation 
at any place where hams get together. At some Le,.ague con• 
ventions one can be initiated into the all high order of the 
Wouff Hong, the secret society of the A.R.R.L. If there 
isn't a live mdio club where you live, it's a shame, for that 
means also an excellent chance to get acquainted "ith the 
local hams and to do things as a group. A.R.R.L. Field Days 
especially offer excellent opportunities for club work. These 
get togethers will also develop self confidence in meeting 
strangers, for when two hams get together there is always 
something to talk about! 

These are but a few of the activities which as an amateur 
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you can indulge in. They are not only fun in themselves, but 
develop your knowledge and operating ability, and, last but 
not by any means least, they will increase two fold your in­
terest in ham radio which in turn will spur you to still greater 
heights as an all-around amateur. 

There ia a future in radio you know and the extra activi­
ties will make learning to be a good radio man a lot of fun. 
Try it! Get in on the fun! 

BRIEFS 
From Dow B. Summers, W9KOH, of Unionville, Mo., 

comes this report: 
"We had a terrible sleet storm here on December 14th. 

Monday morning the Bell line and Western Union could not 
get out of town. A local grocery man came to the house and 
said, 'Can you talk to Des Moines?' I told him I didn't 
know. My antenna was down but I thought I could load the 
feeders on my 10-meter beam and get out that way. 

"Well, the feeders took a load and I called CQ Des 
Moines. W9AG in Ottumwa came back to me. They could 
not get out by land line either but he said if it was impor­
tant he would call the police radio. They took my message, 
sent it in - and the grocery man had his 12 dozen milk 
bottle., delivered that evening by truck. 

"That gave me an idea. All lines in Missouri and Iowa 
were down (I understand the storm cost Bell Company 
$50,000 dollars). I told W9AG to tell the Macon, Mo., 
police atation I would check their frequency for any traffic 
and they could check mine. I was then referred to W9OQI 
in Jefferson City but he could not hear me. He could hear 
W9SRE in Brookfield, Mo., though, and we could work 
e.ross-band fine. I handled traffic here all day. • . • 

"I think this police station hook up between amateurs 
and hams a wonderful thing. They nearly all have amateur 
stations separate from the police stations themselves to 
handle weather and traffic. I know we do in Missouri, any­
how. The ofiicial amateur here is W9OQI at Jefferson City 
and they keep in touch with Macon." 

W9KOH has something there, all right. The police radio 
hoys are also, in !ari,:e proportion. hams. In fal't. we are in­
formed by the journal of the Association of Police Com­
munication Officers that police departments generally not 
only encourage their operators to maintain ham rigs on the 
side, but also often provide space and facilities for a ham 
shack in the building where the police transmitter is located, 
for emergency and morale purposes. 

Such a set-up makes for close and friendly cooperation be­
tween two of the most vital and extensive radio services -
amateur and police radio. 

High-Speed Radio Equipment Operators 
Wanted for National Defense Work 

To meet the urgent need for high-speed radio equipment 
operators for the National Defense Program, the United 
States Civil Service Commission has announced that it will 
accept applications to fill these positions until further notice. 
(Jualified persons are urged to send their applications to the 
Commission's 'Washington office at once. A large number of 
vacancies will be filled in defense establishments. 

One year of experience as radio operator in commercial or 
Government communications work (not radio broadcasting) 
is required. Although training in radio operation at a service 
school mey be substituted for this experience, all applicants 
must have had three months' experience in the operation of 
high-speed radio communication equipment such as tran­
scribing to typewriter syphon recorder tape, and transmit­
ting messages by hand or bug. The entrance salary is $1620 
a year. 

Further information and application forms may be ob­
tained from the Secretary of the Board of U.S. Civil Service 
Examiners at any first or second-class post office, or from the 
U.S. Civil Service Commission, Washington, D. C. 

The Civil Service Commission also announces openings for 
Engineering Draftsmen, with an option in radio drafting. 
High school education except for substituted drafting ex­
perience is required. Applicants must also show paid draft­
ing-room experience, or completion of a drafting course in a 
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school specializing in drafting, or nollege engineering; in 
addition they must show drafting experience in radio. Com­
pletion of study in engineering in a school above high-school 
grade may be substituted for a part of the drafting training 
or p,xperience. Competitors will not be required to take 
a written test, but will be rated on their education and ex­
perience as shown in their applications, and on corroborative 
evidence. 

New Members-0.M.R.C. 
A list of new members of "The Old Man Radio Club" Is 

received from WlJIS. This group is made up of radio ama­
teurs fifty years of age or older. April QST (page 84), June 
QST (page 86) and December QST (page 100) of last year 
contain previous listings of O.M.R.C. A list of new mem­
bers, with ages indicated, follows: WlHUV 79; W9OMZ 76; 
W9BJA 74; W2IB 67; W6QFY, W9QIZ 66; PY5AG, 
W9ZAK 64; W3HYX 63; W3HXB, W7GUX, W8PJB 62; 
W3BZ, W6ON 61; W5EZK, W6BDP, W8UGR, W9YS 60; 
VE3IB, W6TBK, W7KO 59; W4CXA, W5AMZ, W5JCS, 
W6SNE 58; W8GET 57; W4PL, W6DLA, W6GS. W6QJJ, 
W7IGM 56; W6EOP, W9HKI, W9KXJ 54; W2DCM, 
W2MIE, W6FOD, W6SQC, W7DP, W9VIB 52; WlMTP, 
W5IZW, W6RBJ, W6RKC, W8SBV, W9NKW, W9ZGK 
51; WlZE, W8CD 50; W7FMN. 

W9VKF has been Southern Minnesota winner in the 
A.R.R.L. Sweepstakes each year since he received his ticket 
in September, 1935. He also won the Section award in the 
first three A.R.R.L. Parties. A record that's hard to beat, 
we'd say! 

The Rag Chewers' Club now numbers more than 5000 
members. 

Meet the S.C.M.'s 
W3CCO 

Lester H. Allen, S.C.M., Southern New Jersey, re­
ceived his first ticket in 1928. His very businesslike sta­
tion is heard on all bands from 1.75 to 28 Mc., but the 
most used frequency is 29;000-kc. 'phone. The main 
transmitter runs 1 kw. to a pair of 250TH's modulated 
hy another pair of 250TH's in Class B. A smaller rig 
with 812 final is available for stand-by use and can be 
powered from the 500-watt, 110-volt-a.c. gas-driven 
emergency plant. Receiving equipment consists of a 
Breting 14-AX and a Hallierafters 7. S.C.M; Allen is 
president of the Delaware Valley Radio Association, 
Al-Op, R.C.C., ex-P.A.M., holds a Public Service 
Certificate, and has a W.A.S. award endorsed for con­
tacts with all states on 'phone. Outside the shack his 
hobbies are motorboating and traveling, and he endulges 
in a hit of tennis and baseball now and then. He's a 
member of the Board of Council of Rider College, and is 
Sales Manager for Warren Balderson Company, dis­
tributors of broadcast receivers. 
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Northwest Sleet, Snow and 
Wind Storm 

ONE of t.he worst storms in the memory of its oldest 
i11habitants swept through the Northwest last Nov. 11th 
and 12th. All highways were blocked. many for several days. 
Transportation was at a standstill in most localities, while 
power lines were <lo""Il in many places, and many to"\\"11S 

were entirely isolated. Sleet and wind tore out wiles-of tele­
phone and tPlegraph lines. Amateur radio was in many cases 
t.he only means of communication. Trains were lost on the 
prairie.s while hundreds of automobiles were stalled on the 
bip;hways. Hardest hit were western South Dakota, oouthern 
Minnesota and 'Wisconsin. 

Again amateur radio se1·ved, bringing order nut of chaos. 
l\fost, of the tmllic was handled on the :3.9-Mc. 'phone band. 
When skip entered in, much of it was diverted to 1.75-Mc. 
'phone. 'I'he c.w. boys also did a great job, ~nd those 11ot 
active in message handling constantly se:i.rched the band for 
"alls from the isolated areas. Special credit must go to those 
who monitored and policed the channels on which most of 
the work was done. 

On the morning of the 11th there was a light rain turning 
to sleet about noon, soon followed by a l.,itterly cold wind. 
0onditions rapidly became worse as the snow began piling up 
in drifts. Emergency calls begM,n en ming through. W9B,J V at 
Watertmrn, S. Dak., contacted l\IYX at Sioux Falls, iii­
formed him that Watertown was practically isolated, and 
rroceeded to give him about 1000 words of press. l!'rnm that 
time on, BJV was one of the key stations. handling all 
manner of important traffic including the dispatching of 
trains for the Chicago and N.W.R.R. and the Milwaukee & 
Ht.. Louis R.R .. as ·~·ell as numerous individual messages. 
e-chedules were kept and many stations took a part in main­
taining contact with towns in South Dakota. One of t,hese 
wa• CYX nf Tracy, Minn., division point for the Chicago & 
N. W. GYX took dispatch orders from the R.R. operator 
and gave them to BJV who, in turn, 'phoned them to 
Huron. The C. & N. W. had no contact with Huron for two 
days except through CYX. One hundred aHd sixty-two mes­
sages were handled by tbis station. 

Others who handled traflic "ith 'Watertown were NNO 
9,nd BPK, who were iu 011 the ~mergencyin short, order. OTE 
<lid a splendid job, ""did KOX, OCF. WAS, UGK and 
others. In the midst of his trallic handling, BRK had his 
antenna blown d0'\'\-"11, but in true ham spirit weut out in the 
blizzard and got it up again in short order. Part of the time 
he was on with emergency power. He also handled traffic to 
and from Albert Lea, Minn., which was isolated, and kept in 
eontact with VV A at Willmar and UTR at St. Cloud. RHT 
was very active and deserves a Jot of credit for his fine work 
i11 me,;sage handling and in locating lost persons. 

,vAS gave KHND, the State police station at Redwood 
Falls, contact with its central office through St. Paul and 
Minneapolis amateurs, as well as maintaining contact ,,;th 
Wate,rtown and Brookings, S. Dak. KHND was also moni­
tored by BJV during the storm so that an outlet could be 
maintained in case of failure of the amateur circuit. URO 
was the operator at KNHD. 

BN-DH at Minneapolis handled traffic for the power 
companies for four days, establishing new contacts with sta­
tions other than those included in their regular daily sched­
ttles. These included OKS, CYX, AN. GKO, WAS, ZXZ, 
NIW, VVA, UTR, l!'SD, and JVP who handled a total of 83 
J.nessages. Some fine work was done by these amateurs. 

OTE was especially busy on 3.9-1\Ic. 'phone, handling a 
ir,rea.t many messages, sometimes under difficult conditionB. 
His wife to_ok many messM,ge.s over the 'phone sud acted as 
assistant. QMR established contact from Farmington early 
in the emergency with BCT of St. Paul and some 75 radio­
r..rams were transmitted by these stations over a period of 
t,wo days. When BCT's powe1· supply went out, HCC of 
Minneapolis took over until BOT came back on the air. 
Much of this traffic was for the State Highway Department, 
and aided them materially in routing plows on the roads. 
Other messages dealt with storm-bound partiM in the vicin­
ity as well as those relating to hus service and other modes 
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of transportation. HCC tonk ove,r the duty of monitoring the 
8.5-Mc. band and maintaining schedules with BHY, the 
State Coordinator. Others active on the Minnesota Emer-
1;ency Net and should be credited with active monitoring on 
the net frequencies and the entire baud were BBL, Hl!'l!', 
KFF, CVH, DNY, ITQ, CYX, CGK, IOU, and GKP. 

ZWW drove through almost impassable roads to operate 
BHY's station while BHY spent most of his time answering 
the 'phone and taking messages from frantic persons who 
had heard the broadcast over KSTP to the effect that the 
amateur$ were in cnntact '1.ith some fourteen is.olated towns, 
and would take '"".Y emergency messages. Zi\IQ a""isted 
greatly in helping to or1>:anize Hie 3.9- and 1.75-Mc. 'phone 
nets. WCCO announced on the news broadcast that ZMQ 
would take emergency trallic for isolaied towns, and as a 
re;;ult he was swamped v.ith traflic. Again we felt indebted to 
the ladies, as !,he XYL's plunged into the job of helping the 
01\l's. 

The organization of the 1.75-1\fo. 'phone hand into a 
working unit can largely be credited to the efforts of KGY, 
1vho worked "ith ZMQ. KGY carried on all day and far into 
t.he night when conditions finalJy prevented continuance 
unU! the following day. l!'ive st.nte,s were lined up and took 
st,orm tratlio via t.his set~uo. Among;: those who took part 
w~M YLZ. CJS, KMH, LON. CYX, ORE. JRX, KOH, 
JCF. BXW, IOQ, LIL and NFl\I. 

With a11 incomplete report available on the part that WaR 

played by many, it is diilleult to give due credit to all. We 
again learned much, and hope that if we are aJ(ain called on 
we ,hall benefit from the lessons learned. Once again we 
were reminded of the fact that "it cun happen here." No 
doubt many were unable t,n serve due to lack of emergency 
equipme11t. We hope that theEe may find their way clear to 
build such a rig before the next f'-..mergency arrives. 

To those who showed again the emergency communication 
value of a.mn.t,e11r radio, we e,_xpress Olli" thanks for a. job wull 
done. \Ve aJso t,hank those who cuUperated in remaining off 
the air so that the job could be done ~ffecUvely. 

•-.4-. JiJ. SwrznhP.rQ, rY9BHY, 
8trite OolJrdlnator. Northern .. Afinn. 

A.R.R.L. Code Practice Stations 
THE follo'\\ing amateur stations are t.ransmittin~ 

code practice in the I 750-kc. band on reptlar schedules for 
t.he benefit of be.ginning amateurs: 

Station Frequency Day• £lour, 
W4BPD R. G. 1945 kc. Sun., Wed., 7:45-8::JO P.M. E.S.T. 

F'ri. 
W4F'SW Ala. 1881 kc. M-T-W-T-F-S 7:00-8:00 P.M. U.S.T. 
W5TG/ Texas !!0!5 kc. M-T-W-T-F 8:00-9:00 Mt. C.8.T. 

GCU 
W6Q.ffi Nev. 1775 kc. M-T-W-T-F-S 7:00-7:30 P.M. P.S.T. 
W6SVH Calif. Jn09 kc. Tues., Thurs .. 6:16 ,UI. l'.S.T. 

Sat. 
W7DPU Wash. JU,58 kc. M-T-W-T-F 5::J0-6:30 P.M. P.S.T. 
W7IGZ Wash. 1978 kc. Tues., Thu.rs. 2:li0--4:00 p,1,1. P.S.T. 
W8FFK Ohio _1805 kc, Tues. 7:00 p.1,1. J<J.S.T. 
W8NQf't Mich. 1984 kc. M-T-W-T-F 8:00-8:25 .1..1,1. E.S.T. 
W8QBU N, Y. rn78 kc. Wednesdays 7::J0-8:00 P.>t. E.S.T. 
W8SES w.va. 1878 kc. W-T-F~<,un. 8:(Kf--9:00 p,1,1. E.S.T. 
W9BB N~br. W60 kc. M-T-W-T-F-S 7:15-8:15 P.M. (),S.T. 
\V9BQL Ill. 1920 kc. M-T-W-T-F-S 6:30-7:30 P.M. (J.S.T. 
W9BSP Kans. l!lO:l kc. J)aily 7::l0-8:30 P.M. C,S.T. 
W9CEQ ru. 1913 kc. M-T-W-T-F li::30-6:30 P.M. C,8.T. 
W9CXQ/ Ind. IU65 kc. Mon., li'ri. Hf--10:30 P,M. C.S.T. 

BFtJ~ 
W9DYG Nebr. W40 kc. Daily 7:0U-7:30 P,M. C.S.T. 
W9NAA Ind. 1875 kc. M-T-W-T-F 6::!0-7:30 r.M. 0.i:l.T. 
W9TVS Nebr. moo kc. Nightly ex- ·················· 

eept Sun. 
W9YMV Ind. 1880 kc. Thursdays 1,00-1,30 P.M. a.s.T. 
K6PAH Hawaii 1976 kc. M-T-W-T-F ,~:15-9:15 P.M. H.S. T. 

• Schedule effective •tarting March !0th. 
( Continued on page 64) 



~======================~ (Number eighty.jive of a series) ===:"II 

ON PAGE 118 of this year's Handbook you will see a 
: /,, ., . dial that is not quite like anything that has been 

put on amateur gear before. It appears there be­
cause the fellow who was building that seven-tube 
superhet needed a practical direct-reading dial to 
finish the job right. 

We set out to make him one. What he wanted, of 
course, was a dial that could be provided with direct-reading scales without 
resorting to factory methods. So we went through the process of calibrating 
a direct-reading dial, step-by-step, and kept on redesigning the dial until the 
steps were easy. This resulted in a rather unusual dial, as we can show by 
telling how it is used. 

First of all, a dial must be mounted. It is difficult to cut large, queer­
shaped holes in metal panels without a punch press, so we put the dial on 
the front of the panel with only a few small holes required. To save laying 
out these holes, the dial bezel is made rugged enough to serve as a drilling 
template. 

The next step is calibration, This should be done after all adjustments 
have been made, and the equipment is in operation. So with everything 
assembled except the transparent cover over the dial scales, calibration 
begins. Each time a calibration point is determined, a hole is pricked in the 
scale with a sewing needle through one of the small holes in the sweep 
pointer. These holes are there for just that purpose, and they insure that the 
points will be accurately transferred to the scale. 

The final step is inking-in the scale. Since loosening any setscrews or 
similar disassembly would destroy the calibration, the dial has been designed 
so that the scale can be slipped out by removing two small screws at the top 
of the bezel, without disturbing the dial mechanism in any way. When 
finished, the scale is replaced, this time with the protecting cover over it. 
The two screws hold it in place, and the job is done . 

. i\t this point you will probably say, "OK, it's easy enough to calibrate, 
but how good a dial is it when it is done?" That is not hard to answer. Its 
full-vision scales are patterned after the NC-100A's. It gets its knob from 
the HRO. And mechanically, it uses the guts of the Type A Dial, which 
tc,r sixteen years has been winning compliments for its smoothness and 
freedom from backlash. Vve know you like these features separately, and 
we are sure you will like them in combination. 

This business of taking a lot of time-tried parts to make a new product has 
another advantage, too. It eliminates most of the tooling, resulting in a re­
markably low price for a quality dial. 

Such is the new ACN Dial. We hope you like it. You will find it advertised 
for the first time on Page 75 of this issue, where it occupies a place of honor. 

w. A. READY 

-=<ft>=============..:.! 
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STOP CUSSING ... START 
USING MALLORY CONDENSERS 

Developed by Mallorv, Fab­
ricated Plate Condensers 
offer smaller sizes without 
sacrificing safety or effi­
ciency. Low R. F. Impcdance, 
surge proof construction and 
improved scaling against 
humidity and heat are among 
the many outstanding advan­
tages. Literally millions of 
FP Condensers are in use 

as original equipment and they have set 
up unequalled performance records. Remem­
ber ••• only Mallory makes FP Condensers 
for replacement and experimental work. 
Try them now! 

e NOISE FILTERS 
Don't let your DX reception he spoiled by man­
made static originating from nearby arcing elec­
trical appliances. Eliminatio!:1 _of i_t _is simple and 
inexpensive with MallCl,ry. NoIBe J!dters. ~ type 
for everv condition. Easily apphed. Wr1Le for 
Form NF-100. 
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P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable Address-Pelmallo 

F.C.C. Disciplinary Actions 
TaE Federal Com.municatiollB Commission's Hunt­

iill(ton, W. Va., office. acting in cooperation with the local 
United States Marshal, apprehended in early January at 
Hubbell, in that state, a youth who is alleged to have en­
gaged in unlicensed broadcasting which caused interference to 
authorized radio programs. Using the non-existent call letter 
WBBQ, this offender tra11Bmitted entertainment which 
''collided" with regular services. Amateurs, particularly, 
complained of the resultant interference. The illegal station, 
which used a transmitter of approximately 25 watts and a 
steel vertical radiator, was located by me= of the Commis­
sion's new direction-finding equipment. The operator has 
been charged with violation of Sections 301 and 318 of the 
CommunicatiollB Act. 

The amateur radio operator licell8e with Class B privileges 
of Allan Walter Lorenzen, Long Beach, Calif., was sus­
pended on January 14, 1941, for violation of the provisioll8 
uf the Communications Act and the Rules and Regulatioll8 
of the Commission Governing Amateur Radio Statioll8 and 
Operators. 

The F.C.C. in early January suspended the amateur radio 
ope,rator license with Clase B privileges of Norman Donald 
Sather, Minneapolis, Minn., for a period of six months, be­
cause the licensee while engaged in the operation of radio 
station W9ISH used his station for broadcasting entertain­
ment, addressed radio communications to the general public 
and eolicitated telephone calls from radio listeners, and 
made transmissions to points eqnipped only with receiving 
apparatus, all in violation of Commission rules. 

The amateur radio operator lice11Be, with Clase A privi­
leges, of Cyril A. Strehlow, St. Paul, Minn., was suspended 
in e,arly January because the lice11Bee while engaged in the 
operation of radio station W9OCF made tra11Bmissions to 
points equipped only with receiving appa.ratuo by talking 
..lirectly to all Jistenera and solicited telephone responses 
from them, used station for broadcasting entertainment, and 
permitted the emission of the unmodulated radio carrier 
wave thereof for extended periods of time when the station 
was not in actual communication with other radio statioll8, 
all in violation of the Commission's rules. 

The Commission in early January adopted an order sus­
pending the radio operator Iice11Be with Clase B privileges of 
Joseph Peter Pauly for a period of one year, because he 
impersonated another person at the Commission's Field 
Office in Chicago, in an attempt to obtain an operator and 
station license by fraudulent means, in violation of the 
Communications Act. 

Add father and eon schedules: W6PU, Albany, Calif., 
works hie son W3INI, Baltimore, Md. From December 27, 
1939 to December 27, 1940, schedules were kept on 229 
days. 0£ these, 5 qso'a were incomplete due to poor condi­
tions; the remaining 224 were good solid contacts ranging 
in time from twenty minutes to an hour and three quarters. 
200 watts c. w. is used at each end of the circuit. 

November 7, 1940 (the same day the Narrows Bridge went 
ont), at 4:19 P."-, the cable between Vashon Island and Ta• 
eoma, Wash., broke, leaving the island without telephone 
communication to the mainland, and Kvrs tra11Bmitter 
without a program line. W7CYC, who works st the Vashon 
b.c. station, went home after going off duty and tuned up his 
rig on 3.9-Mc. 'phone. He cslled CQ Seattle or Tacoma at 
9:09 P.M. and raised W7OS in Tacoma. Contact was carried 
on until 12:23 A."- the next morning. The telephone operator 
nn the island was informed of the hook-up and told that any 
important or emergency messages would gladly be handled. 
There was no traffic from the 'phone company. However, a 
couple of KVI's announcers came to W7OS'e shack, Ernie 
Est~.s, W7AND, went to 'W7CYC, and KVI's program and 
engineering problems were discussed and planned for the fol• 
lowing day. The telephone company had the cable repaired 
by the following morning, November 9th. 

W8ROA, Secretary-Treasurer of the Horshoe Radio Club 
of Altoona, Pa., writes to say he is interested in swapping 
bulletill8 with other clubs a.round the country. He's a shut-in 
and has plenty of time to answer all correspondence from 
other amateur radio groups. The basic thought behind oh• 
taining such bulletill8 is that, in so doing, new ideas for pro­
grams and keeping up interest may be gathered. Wataa, 
club secretaries? It sounds like s good idea to us. 



. . 

-'[lw an Hl;l•IZD•X 
FOR obvious reasons, the amateur is vitally 

interested in improving his ability to copy 
code and handle traffic. Success in this di­
rection depends on two primary factors -
eersonal ability and quality of equipment. 
The "HO-120-X" receiver has been designed 
by enJ!ineers who think along commercial 
lines. Therefore, it has an inborn commercial 
quality. The amateur today requires a com­
mercial type receiver every bit as much as a 
man who gets paid for copying. The amateur, 

, as a matter of fact, has an even more difficult 
'job because of heavy ORM. So, don't take 

chances; use an "HO-120-X" and your battle 
with high speed code and traffic will be more 
than half won. 

SEND FOR FREE BOOKLET I ----------------------HAMMARLUND MFG. CO., INC. 
42-4 W. 33 Strfft, New York City 

Pleose send "HQ-120-X" booklet 

Q-3 

Name .................................................. .. 

Address ................................................. . 

City .•.•••...••••••••••••••••••••••••••••••••• State .••••••• 

!~ouc,, 1 HAMMARLUND MFG. co., INC. {oouc,, 1 

l 'o.,,) 424-438 WEST 33rd ST., NEW YORK '"'o.,,,,,. 

EXPORT OFFICE: 100 VARICK STREET, NEW YORK CITY 
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* Add pep and efficiency with these 
dependable Ohmite parts. They're 
proved right on the toughest jobs in 
every climate. Get them at your Jobber. 

Divldohm Resistors - easily adjusted to re­
sistance you need. Brown Devils - 10 and ;20 
watt resistors for voltage dropping, bias units; 
bleeders, etc. R.F; Plate Chokes -to avoid 
fundamental or harmonic resonance in the 
amateur bands. Parasitic Suppressor - td 
prevent u.h.f. parasitic oscillations. Center• 
Tapped Resistors-used across tube filaments 
to provide an electrical center for the grid and 
plate returns. 

Send Wt in coin/or handy new 
Ohmite Ohm's Law Calculator 

DHMITE MANUFACTURING COMPANY 
4865 Flournoy Street Chicago, U.S.A. 

,: ~ l(!qh: '~" IR\ 
._,, ... , EOSTATS. Wl,/;,l'Z ~IH u.g.yre: RESISTORS• .T JIV/U ll; AP SWITCHES 
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Brass Pounders' League 
(December 16th-January 15th) 

Ext1'a Del. 
Call o{it' Del. Rel. Credit Total 

W6LUJ 879 151 877 2215 
W3GKO 44 62 2031 46 2183 
W6DH 97 326 1162 321 1906 
W6QKB 55 69 1227 36 1387 
WSFDR 93 302 684 280 1359 
W3AOC 68 99 1056 96 1319 
W9ILH 30 130 1050 47 1257 
WJBWT 134 116 892 105 1247 
W6IOX Zl 27 1082 27 1157 
W6ROZ 45 66 970 ss 1139 
WZHXI 41 104 852 86 1083 
W8DAQ 15 39 871 35 960 
W7EBQ 48 93 716 81 938 
W3CIZ 23 112 673 I0Z 910 
WSMN 60 132 600 113 905 
W9NBX 37 87 719 32 875 
WlKKS 128 38 668 11 845 
W9DUX 103 82 5&6 60 811 
W9IU 123 SI 548 38 760 
W8NCJ 20 7Z 604 63 759 
WJNF 7 26 694 26 753 
W2SC 35 115 50Z 87 739 
W8SAY 17 IS 694 11 737 
W5CEZ 18 IZ0 543 17 698 
W9OZN 51 8 620 4 683 
WZMIY 43 57 465 104 669 
W9ZTU 60 44 szs 31 663 
WSTGU 18 zo 59Z 16 646 
W5BN 20 46 534 42 64Z 
W9JMG 117 8 485 z 61Z 
WlMEC ZS 110 348 104 590 
WlMGC 106 Z7 440 13 586 
W9ABE 0 5 568 1 574 
W9TTJ '46 140 258 121 565 
W9NSU 12 3 534 3 552 
WZCGG 14 80 390 67 551 
WSPCN 48 76 368 51 543 
W9EKQ 9 10 506 16 541 
W9QMD 14 12 498 s 532 
W9OUD 29 81 382 32 524 
WSCJL 14 Z3 468 17 szz 
WSDDJ 4 78 4Z6 10 518 
WIGOJ/4 30 44 411 zt 514 
W3EEW 56 57 362 33 508 

MORE-THAN-ONE-OPERATOR STATIONS 
Extra Del. 

Call Ori~. Del. Rel. Credit Total 
KAlHR 2170 858 0 832 3860 
W5OW 177 98 1682 59 2016 
WIAW 109 1Z9 682 1Z4 1044 
WSTTX 111 140 264 llZ 6Z7 
KAIHQ 281 54 274 0 609 
W4FCU/GFO 10 20 468 16 514 

T.hese stations "make" lite B.P.L with total of 500 or 
over. One hundred deliveries+Ex. Del. Credits abo rate 
B.P.L standing. The lollowin1 one-operator stations make 
the B.P .L on deliYeries. Delireries counL 

WZKI, 338 W&ZX, 154 W9MRQ, 113 
W6SPB, Z74 ::iW1.1ff, W8SCW,Ill 
W6SN, Z73 W3AQN, no 
W7APS,26Z W3HRS, 138 Wl!UN, 109 
W8JIW,257 W9YZE, 136 W2EC, 108 
WZMRL, 227 WZDW, 132 W&MYT, 108 
W6RB$,, Z04 W3BXE, 130 WIKYQ, 106 
WSGF , 186 WZMNT, 127 W5AUL, 103 
WGRGQ, 186 WGZM, 127 W5FVY, 102 
W9VBQ, 183 WGCMN, 126 W9WWL, 101 
W5DVQ, 180 WIBAV, 123 W2MIY*, 100 
W6EJA, l7Z W8FFK, 121 More .. than-one-opr. 
W9QG, 159 W9S1gi US W5CEB/5, Ill 
WIFFL, 157 WIK , 113 

A.A.R.S. 
Extra Del. 

Call Orl1t, Del. Rel. Credit Total 
WLMW (W9QIL) 84 70 797 61 1011 
WLN (W2SC) 93 157 492 116 858 

WLYG (W7EBQ) made the B.P.L. on llZ deli,eries. 

MORE-THAN-ONE-OPERATOR STATIONS 
Extra Del. 

Call Or/tt, Del. Rel. Credit Total 
WLM (W3CXL) 281 190 4510 118 5099 

A total of 500 or more or 100 delinnes+Ex. D. Cr, will 
put you in line for a place in the B.P.L 

*NoT.-Dec. 



SErlES 

• 
THE illustration above shows "Bob" and "Mabel" Beebe operating W7HXU, one of their 

two fine amateur stations. "Bob" has his own station, W71GM, at his place of business. Both 
stations use "Super-Pro II receivers. Here is what "Bob II writes: "We have, beyond doubt, the 
world's worst receiving location, bar none, including three 26,000 volt transmission lines exactly 
35 feet from the transmitter, and when the old-timers saw what we were blundering into, we were 
assured that 'It could not be done', and actually were out looking for a new home with suitable 
reception when someone suggested Hammarlund 'Super-Pro'. The 'Super-Pro I changed the 
situation completely and when the band is open, Mabel works 'em." 

YES - for the tough jobs you'll find the "Super-Pro" can't 
be beat. It is built for 24-hour a day service under prac­

tically all conditions. To enjoy really fine reception, use a 
"Super-Pro". Your local jobber will be glad to arrange a 
demonstration. See him today. For complete· technical in­
formation, including curves and diagrams, mail coupon below. 

Q-3 

....... ······ ······· 
············· 
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STANDS 
OUT 

We are passing through a period in our country's 
history when nothing must be left to chance • . . 
when Dependability is the keystone upon which 
the success of Defense rests. . 

For many years Kenyon Transformers have well 
earned a reputation for Dependability - a repu­
tation which has been taken for granted. But in 
times like these the stature of the name Kenyon 
grows in importance for a new, a more sig­
nificant shade of meaning has been given to 
Dependability. 

Our enslneerlng department will be glad to consult with you -
whether you are a manufacturer of Important defense equip­
ment or whether you are an amateur seekln1 really dependable 
transformers for your lransmiHer. Calalo1 upon request. 

KENYON 
TRANSFORMER CO., INC. 

840 BARRY ST. NEW YORK, N. Y. 
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DX Notes 
No DOUBT some were disappointed to learn last 

month that WIJPE was discontinuing hls very popular 
.. How's DX?" However, until conditions warrant running 
the column again, we'll pass along anything of interest. '. 

G5LY writes to say that of 70 qsl's sent out confirming 
contacts with W's, he received only one reply. How about it 
fellows? A card to our friends across the pond means a great 
cfoal these days! • , • WSPQQ recently received cards from 
KF6SJJ, KE6SRA and KC6CBN •••• On January 15th 
W9CVL worked KF6JEG/KG6 on Jarvis, who is off the 
air at present because he has to conserve fuel for Govern­
ment schedules •••• CVL also reports many excellent 
eontacts with K6BZD, who is 10,000 feet up in the air on 
Haleakala Crater, Maui, and runs 4 watts to a pair of 30's 
and uses a 400-foot-long wire antenna. . •• ZD2H requires 
cards from Vermont, Nevada, Utah, Idaho, Oregon, Wash­
ington and South Dakota, and says he'd be pleased to ex­
change qsl's with stations he has worked in those states. 
• . . W6QL advises that KD4GYM will leave Swan Island 
about the end of February. It is understood that there will 
be another chap relieving him who will probably be on the 
air down there. Both W6QL and W6ONQ have been holding 
traffic schedules with KD4GYM •••• Tommy Wimbush, 
ex-G2TW, SU2TW, ZC6CC, would like to hear from some 
of his old "W" friends. His address is Sgt. T. B. W'rmbusb, 
No. 31, S.F.T.S., Collins Bay, .Kingston, Ontario, Canada. 
He insists, by the way, that he qsl'd all contacts. 

High Scores, A.R.R.L. Party 
THE Fourth Annual A.R.R.L. Member Party 

(January 18th-19th) brought forth widespread participation 
in what bas become one of amateur radio's most popular 
and enjoyable operating activities. Since the party was 
scheduled later in the month than usual this year, there 
hasn't been much time for scores to come in. However, 
already stacks of Jogs have arrived and they continue to 
pour in each day. Thooe that have come in indicate that the 
records of previous affairs have been smashed to "smith­
ereens." As this copy goes to our printer, the following 
"claimed scores" are at hand. We'll present the o!licial 
resulta with a list of winners in July QST. The figures fol­
lowing the calls below represent score, members worked and 
sections worked. 

W9FS 56974--«2-61 W3CRW 27324-228-54 
WITS 50264-387-61 W8GD 26884-234--52 
W3DGM 4484o-355-59 W9VOQ 26400-215--55 
W9RQM 414oo-320-60 W6BAM 2.5704-227-51 
W9PKW 41382-338--57 W9NDA 25493-216-53 
W6PCE 40560-315-60 W9QMD 25312-201-56 
W9Dffi 39424-327-56 W9GFF 25092-221-51 
WSKUN 3828o-305-58 W9BBS 24804-209-53 
W5KC 38000-309-57 W9KBL 24000--216-50 
W3IWM 36288-299-56 W4FIJ 23976-197-54 
W5FZD/5 33110-275-55 W4BSJ 23618-216-49 
W5DBR 31376-27:.¼-,53 W2JKH 23260-24()-42 
W9GBJ 31350-260-55 W8SCW 22984-221~52 
W2EQS 30793-268--53 W9ZWR 22278-212-47 
WlBIH 30240-256--54 W6QKB 22200-197-50 
W9QFS 30195-251-55 WlKXU 21642-194-49 
W3EML 29590-270--55 WSOKC 21604-224-44 
W3BXE 29500-270--50 W6RMT 21008-177--52 
W9GKS 29376-241-56 W4BYF 20265-205-4.5 
W9AEJ 27500-225-55 WSKO 20246-166-53 
W3HUM 27400-251-50 W2EWD 2-0102-194c-46 
W2HXI 27342-254-49 WSROX 20102-195-4.6 

WllIE, S.C.M. of the Maine Section, tells of a unique 
early morning traffic schedule maintained by members of the 
Hit and Bounce Net. Late in the evening W5MN in San An­
tonio, Texas, collects traffic from KA, K6, K7, W6 and W7. 
At 3 A.:u. P.S.T., he works W3CIZ, W2CGG, WlBDU and 
WlIIE, He then transmits all messages on the hook while 
each of the other fellows copy preambles and addresses. 
When WlIIE, for instance, notes that a message is for hls 
Section, he continues to copy the text and the rest merely 
copy for check, After completing the transmission of all 
traffic, W5MN checks with each station to make certain 
that each message has been copied in the Section to which 
addressed. The system works very efficiently and bas pro­
vided some very fine service over long hops. 



K6. .N· . · YD One ol the best known Amateurs ol the 
Hawaiian Islands uses Eirnac 250T's 

(Now W4HGN in 
Pensacola, Florida 

f}!{~i)U~ 

DX is no longer permitted but the past record ofK6NYD 
is still impressive. On fone: 87 countries worked with 78 
confirmed. On CW: 108 worked with 86 confirmations. 
K6NYD has been using Eimac 250T's in his final ampli­
fier since 193 7 and says they are extremely dependable. 
Prize feat with his "rig" was the regular schedule main­
tained with the evasive AC4YN ... once on fone with the 
"AC" on CW. Lieut. Greenlee says: "In spite of more than 
2500 hours service, my 250T's still neutralize perfectly 
and appear to have full filament emission." 

Outstanding performance like this and long depend­
able service without a let down is typical of the re­
sults being obtained by amateurs who use Eimac 
tubes. Make no mistake about it, you can benefit 
greatly by the experiences of the worlds leading 
radio men, most of whom use Eimac tubes. 

3 ELEMENT ROTARY 
ANTENNA-K6NYD 

Be sure you buy tubes on the basis of facts 
... not on promises. Get full information to­
day. See the nearest Eimac representative or 
write direct to the factory. 

Eitel-McCuHough, Inc. • San Bruno, Cali£ 
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d poorest 
he best an all 

"'TERN ALL y • t \t alike. Intern y • 

E.,.. ·tors may loo differ vastly. 
co:paC1 ·ce rendered, thi er eo:pacitors 

and in setvl. ·er Dykanol f t and con· 
eorneU-Dub1h l well designed luable 
are not me:/ contain those :: Extra 
structed. ix:JiAs-Extra Stam~ie: Tb,at's 
BIDDEN . ·t and Extra Long rtormance\ 
Dependabil~! their superlo~ eo:pacitors 
the xeason are more 
That iS whY there any other make. 
in use today than • 

WHEN THE BEST IS A "MUST" 
L'! --~-L~ ~, CAPACITORS ~~~r,. ft/VS YOU CAN TRUST 
7- Capacitor Specialists for 31 years. 

•

COBNELL-DUBILIEB 
~ ELECTRIC CORPORATION 

1013 HAMIL TON BLVD. • SO PLAINFIELD, N, J 
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The Rag Chewers' Club 
THE Rag Chewers' Club is designed to encourage 

friendly contacts and discourage the "Hello-Goodbye" type 
of Q.'lO. Its purpose is to bond together operators interested 
in honest-to-goodness rag chewing over the air. Membership 
certificates are available. Follow the rules here outlined and 
make your station eligible to sign "RCC." Present club 
members are urged to sign II RCC" after each call, eo that 
those wishing to join may identify you and take steps to 
get O initiated." 

How to Get In: (1) Chew the rao with a member of the club 
for at least a solid half hour. This does not mean a half hour 
spent in trying to get a mesoage over through bad QRM 
,,,. QRN, but a solid half hour of conversation or message 
handling. (2) Report the conversation b;v card to The Rag 
Chewers' Club, A.R.R.L., Communications Department, 
WP-St Hartford, Connecticut, and ask the member station 
you talk with to do the same. When both reports are re­
ceived you will be sent a membership certificate entitling 
you to all the privileges of a Rag Chewer. 

How to Stay In: (1) Be a conversationalist on the air in­
stP,ad of one of those tongue-tied infants who don't know 
any words except u cuagn" or O cul" or "QR U" or "nil." 
Talk to the fellows you work and get to know them. (l!) 
Operate your station in accordance with the radio laws and 
A.R.R.L. practice. (8) Observe rules of courtesy on the air. 
(4) Sign "R.CC" after each call so that others may know 
you can talk as well as call 

How to Get Out: ( 1 J Call a fellow and then say something 
like," Wl nil hr OM cul 711 ..• - • -". (2) Call anybody if you 
are so dumb that you can't make some conversation. (3) 
Fail to QSP promptly a single message - either by radio 
or by mail. ( 4) Call CQ more than five times without signing, 
or e.all lengthy CQ'• without listening for answers. 

The Delta 75 'Phone Net 
The Delta 75 'Phone Net is made up of 3.9-Mc. radio­

phone operators in Mississippi and Louisiana interested in 
banding together for the purpose of establishing a form of 
co=unication to supplement the regular facilities within 
the two states. The net was organized and has functioned 
for the past two years under the direction of Captain Dob­
bins, W5FSI, formerly of Camp Beauregard in Alexandria, 
La. Captain Dobbins having been called into active duty, 
S.S. A.rrighi, W5AXS, of Baton Rouge, La., is carrying on 
the work as net control station. Twenty-one stations are ac­
tive each Sunday morning at 8:00 A.M. on a snot frequency of 
3905 kc. Each member has been asked to make contact with 
a station in his locality on the 1.75-Mc. band in order to in­
crease the number of available outlets. Most of the stations 
in the net have small emergency rigs, or have them under 
construction. 

Amateur F.~I. Receiver 
(Continued from par;o 111) 

adjusted by trial to make the discriminator 
characteristic as symmetrical as possible. 

To insure that the last i.f. circuit in the re­
ceiver can be tuned to the proper frequency 
when the additional capacity of the limiter and 
adapter leads is shunted across it (and also to 
avoid the necessity for touching the trimmer in 
the receiver) the input circuit has a shunt in­
ductance consisting of two rl. chokes in series 
as shown in the diagram. 'I'his reduces the total 
inductance in the circuit so that an additional 
shunt capacity, C.'i, is needed to bring the trans­
former back to resonance. The net effect of this 
is that the adapter may be plugged in and the 
i.f. circuit resonated simply by adjusting G1. 

The d.p.d.t. switch, 81, connects the audio 



• Crystal filter (four - position 
variable selectivity). 

• Calibrated bandspread. 
• Automatic noise limiter. 

10 Tubes, three bands, covers 545 to 
2100 kc. - 2.1 to 8.1 me. - 7.9 to 30.5 me. 
Electrical bandspread operated by fly-wheel 
tuning available at all frequencies in the 

8 Tubes, 3 bands, covers 
545 •lo 2100 kc.-------2.l to 8.1 

mc.-7.9 to 30.5 me. 5" PM dynamic speaker 
mounted in cabinet. Calibrated bandspread 
scale on 80/40/20/10 meter amateur bands. 

\\ 

• Preselection all bands • Two 
stage IF amplifier • Fly-wheel 
tuning • Separate 6-inch PM 
speaker • CW Monitor. 
tuning range. Operates on ll5 volts alter­
nate current or direct current. Available 
also for operation on higher voltages with 
resistance cord. 

• Preselection on all 
bands • Calibrated 
bandspread • Auto­
matic noise limiter. 

Electrical bandspread at all frequencies in 
the tuning range. Operates on ll5 volts alter­
nate current or direct current. Available also 
for operation on higher voltages with re­
sistance cord. 

Echophone Radio Co. • 201 East 26th Street, Chicago, U. S. A. 
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A Speeialized Relay 

FOR EVERY PURPOSE 

ANTENNA CHANGE-OVER RELAY 
Fast-Positive-SILENT! For any type antenna-any 
frequency up to 60 me-highest grade ceramic insula­
tion. Straight-thru feed for transmission lines-oversize 
contacts handle a full KW! Operates on 110 volts AC: 
steel base and other metal parts chromium plated. 

No. 28-1 004 Antenna Relay, DPDT, Net Price, $4.20 

R-F RELAYS 
Wherever high-frequency 
circuits require reliable 
switching. Large stick-proof 
contacts--Alsimag 196 insu­
lation. For 110-volt AC op­
eration: will fill every need! 

No.28-1001 DPDT$3.30 
No. 28-1002 SPOT $2.40 

POWER RELAY 
Unusually sturdy, ruggedly built 
to handle heavy currents at low 
frequencies. Extra-large double 
contact system will safely break 
20 amps. Operates on 110-v. AC. 

No. 28-1003 SPST, Net $2. 70 

KEYING RELAY 
Fast action--operates on 5 to 15 volts 
AC. Sell-cleaning contacts will break 
up to 1500 volts! Laminated bake­
lite insulation; ultra-compact. Has 
adjustable tension spring. 

No. 28-1000 SPST, Net $2.10 

Write Today for Free Amateur Catalog! 

MT.CARMEL, 
H.\lN 015 

"PRECISION-BUILT PRODUCTS" 
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grid to either detector and simultaneously 
grounds the one not in use. Switching from 
f.m. to a.m. is, therefore, quite rapid and in­
volves only audio circuits. Crosstalk: between 
the two systems is inconsequential compared 
to the average level of audio output. 

Heaters are not shown in the diagram, but 
are supplied from a small 6.3-volt transformer. 
It would be possible to take heater power from 
the receiver through the adapter plug, but it 
was felt that the extra drain of three addi­
t.ional tubes might be inadvisable. "B" re­
quirements are very small and can be supplied 
by the receiver. In this case the connection 
was simply made to the plus-"B" side of the 
"S" meter, a readily accessible terminal. 

In the case of other types of second detectors 
- a triode, for instance - some slight modifi­
cations may be necessary, but it should not be 
difficult to carry out the same general plan. 
With the triode detector the changeover switch 
could be put in the plate circuit, using a block­
ing condenser (O.l µfd. or so) to prevent 
grounding the plate supply through the plate 
load resistor. 

The unit shown in the photographs is con­
structed on an aluminum channel 7 inches long 
and 3¼ inches wide, with 1-inch sides. Flanges 
are provided on the bottom for fastening to the 
side of the receiver case with self-tapping 
screws. There is no room to spare underneath, 
and a slightly deeper and wider chassis would 
be advisable. The layout is such as to give 
short leads in the limiter and discriminator 
circuits so the r.f. can be kept where it belongs. 
It was found necessary to shield the plate lead 
from the second limiter tube to the discrim­
inator transformer to avoid feedback. 

Lining up the discriminator is the most 
"touchy" part of the job of getting the unit 
into operation. The general method has al­
ready been described, 8 and requires the use of a 
steady signal source at intermediate frequency, 
with a microammeter for measuring the cur­
rent in the discriminator load resistors for 
really accurate work. Good alignment by ear is 
difficult, so if the necessary instruments aren't 
on hand they should be borrowed, if possible. 
It is hoped that some other types of circuits 
now under investigation will prove more 
amenable to alignment with instruments the 
ordinary amateur is likely to have. The center 
of the discriminator characteristic (zero recti­
fied output) should line up exactly with the 
peak of the receiver's i.f. amplifier. It is eaay to 
see why this is necessary by referring to Fig. 3 
and imagining curve B shifted slightly to the 
left or right; the resultant effective discrim­
inator curve without limiting would be highly 
unsymmetrical with respect to the zero point 
and the noise suppression would be corre­
spondingly poor. 

Although it may not be actually necessary to 
touch the i.f. in the receiver, a realignment 
often is worthwhile. It should be carried out 

8 G. Grammer and B. Goodman, "Wide Band Frequency 
Modulation in Amateur Communication," QST, Jan., 1940, 
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the poi-11t whereil has become necessary 
to install additional production equip­

' · ment. The demand from thousands of 
[ . exacting amateurs, who have recognized 

11

._·· the outstanding value of these Wonder 
Tubes, accounts for the sale of over 
30,000 to date. 

Characteristics 
Filament Volts ............................ 7.5 
Filament Current, Amps ............ , ..... 2.5 
D.C. Plate Volts ........................ 1500 
D.C. Plate Current, MA .................. 150 
Plate Dissipation, Watts .................. 40 
Safety Factor, Watts .............. , ...... 260 
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XR,XS 
MICA 

Tank Circuits, 
R. F. Bypass 

MH,MW 
MT.MO 

MICA 
Low-voltage 

XA,XH 
MICA 
Oscillator 

Tank Circuits 

XM,XQ 
MICA 

Coupling, Blocking 
R. F. Bypass 

Catalog Free Upon Request 

SOLAR MFG. CORP., Bayonne, N. J. 

just as though the f.m. adapter were not there. 
A final check can be made by detuning the test 
signal ;3 to 4 kc. from resonance on each side to 
see if the '' S '' meter reading is the same on the 
channel limits. If there is much difference it can 
be corrected by a slight touching-up of the first 
i.f. transformer. The crystal phasing control 
usually will serve for this job. 

Since there is some loss in the shunt i.f. cir­
cuit in the adapter as well as an additional load 
on the last i.f. transformer when the limiter 
is in parallel with the regular diode rectifier, a 
slight overall loss in gain can be expected with 
the adapter as compared to the receiver in its 
original condition. It is not really serious, 
howe\·er. 

The receiver operation with the adapter 
switch in the amplitude-modulation position is 
normal in every respect, and the presence of 
the adapter can be ignored. l!'or frequency­
modulation reception t,he switch is simply 
thrown to the f.m. position and the carrier 
tuned for minimum noise. This point should 
coincide with maximum reading on the "S" 
meter. If the deviation of the incoming signal 
is too great the distortion will be noticeable, 
but this can be corrected by asking the trans­
mitting operator to cut down his audio gain. If 
the receiver has a "broad i.f." position it will 
often help to switch to that position when the 
swing is too great for narrow-band reception. 
However, the noise reduction is better on weak 
i;ignals with the narrow band. It may also help, 
on extremely weak signals, to cut out the a.v.c. 
when receiving an f.m. signal. 

Where the u.h.f. converter-communications 
super-het combination is already in use, the 
adapter offers an economical and quite effect­
ive means of getting narrow-band amateur 
f.m. reception. The higher the overall gain in 
the converter-receiver the betfa~r it will oper­
ate, since limiting will take place at lower 
signal levels. But even without limiting, 
f.m. is still able to show superiority over 
a.m. if reasonable care is used in aligning 
the receiver. 

Gang-Tuned V.F.O. 
(Continued from paqe 17) 

the drift still further, but keeping the unit at 
fairly constant temperature (as this does auto­
matically) will do much to overcome tempera­
ture effects. 

No attempt was made to obtain a maximum 
amount of power from the unit, since the out­
put is adequate to drive a pentode or beam­
power tube of any type, a logical choice for 
the first tube in the transmitter to follow. 
Further, provision for output only on the 
3.5-Mc. band was incorporated because a 
large majority of transmitters are designed 
to start from a crystal or excitation on that 
band. 



J/e,w.f TYPE ACN 
DO YOUR OWN CAl:IBRATING 
• Dial bezel acts as drilling template. 

• Blank scales for direct calibration. 

• Index holes in pointer for pricking cal­
ibration points. 

• Scale removable without dismounting 
mechanism. 

• Employs Velvet Vernier Drive Unit. 

• Amateur Net Price $2. 70. 

TYPE NY 
The lour-inch NY Dial 
has an engine divided 
scale and vernier of solid 
nickel silver. The vernier is 
Rush with the scale. The 

usually powerful at all 
settings. 2, 3, 4 or 5 
scale. Fits ¼" shalt. 

NY Dial Net $4.80 

Net S0.90 
Etched nickel­
silver dial, 3 ½'.' 
Dia. Insulated 
from shaft. 

PATENT 
No. 1744675 No. 1653875 
Na. 1656532 Na. 1751658 
Na. 1 81 3766 No. 1989529 

Net S0.90 
Etched nickel-silver 
dial, 3 ½" Dia. 
Vernier drive. 

TYPE M 
Net $1.50 
Etched nickel-silver dial, 
5" Dia. Vernier drive. 

NW Dial N Dial A Dial 8 Dial BM Dial R Dial 

NATIONAL COMPANY MALDEN, MASS. 
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How to Become a 
Radio Amateur 

UniTcr•ally recognized ae the standard elementary 
guide for tho prospective amateur, How to Be .. 
come a Radio Amateur features equipment which, 
although aim.pie in con•truction, conform.a in 
every detail to present practices. The apparatus i1 
of a thoroughly practical type capable of giving 
lone and utisfactory aerYice - while at the •amo 
time it can he built at a minimum of expense. The 
de•icn iB auch that a hi1h degree of flexibility is 
secured, makin& the variOUB unita fit into the more 
elaborate 1tation layouu which inevitably result 
a1 the amateur progresse& Complete operating 
in1truction1 and reference• to aourcea of detailed 
information on licensing procedure are given, a• 
well aa a bi1hly absorbinr narrative account of 
ju1t what amateur radio ia and does.. 

25¢ 
POSTPMD ANYWHERE 

The Radio Amateur's 
License Manual 

Before you can opera to an amateur transmitter, 
:you mu•t have a government license and an offi• 
ciolly aHigned calL These cost nothing - but you 
muat be able to pass the examination. The exam­
ination• are baaed on the multipJe .. choice type of 
queation•• 'The •'License Manual" baa been writ• 
ten to make it aa easy as po•Bihle fur the individ­
ual to acquire the necessary knowledge to pass the 
examination with dying colors.. Whether you arc 
going up for yonr Clasa C, B or your Ciaos A 
ticket, ff'fhe Licenoe Manual" will provide the 
moat direct path to 1ettin1 that ticket. If you are 
one of the thousand• who alway• want• a "License 
Manual"' around the aback for ready reference for 
amateur relWationa, lt will please you to know 
that the regulation• are very thoroughly indexed. 

25¢ 
POSTP .d.ID ANYWHERE 

AMERICAN RADIO 
RELAY LEAGUE 

I iii WEST HARTFORD, CONNECTICUT I I 
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Sell-Supporting Tower 
(Conlinuedfrompaa• 19) 

Mwing the angle brace to fit, drilling it and bolting 
it in place), and so on up to the height of 50 feet. 
Each time I gained new height, I wondered at my 
sanity, climbing up that high with nothing but a 
2 by 2 structure under me. However, as I went 
higher and higher, I gradually got used to the 
height. 

At 50 feet I decided to stop. I had a platform 
triangle on top that measured 1 ½ feet on a side 1 

that would make a swell mounting for a rotatable 
beam, and I didn't know how I was ever going to 
get the remaining 20 feet on top of what I already 
had. It was impossible to go any higher by the 
same method I had been using, since there wasn't 
enough room to work in, any way I looked at it. 

At this point I decided that the remaining 20 
feet would have to be constructed on the ground 
and then carried up and put in place. This was 
easier said than done, as I found out later. 

I built the last section on the ground and 
painted it and put the halyard in place while the 
putting was good. It was 20 feet long, a triangle 
for one end that matched the one at the top of the 
tower, and for the peak I put in a small triangle 
4 inches on a side to hang the pulley from. Half­
way along another triangle was used to brace it, 
and it was ready to be put in place. 

Twenty feet long, weighing a hundred pounds, 
ungainly as you can imagine, the problem of 
setting it in place just about floored me. It lay in 
the back yard for two weeks before I hit on a 
plan for raising it. 

I first fastened a 15-foot 2 by 2 to one leg at the 
top of the tower, sticking up in the air 10 feet 
above the top. I put a rope through a pulley at 
the top of this pole and fastened one end to the 
midsection of the structure to be raised. However, 
the 2 by 2 would not take the weight of the struc­
ture, so I used it to steady the structure while I 
hoisted it with a separate block and tackle fas­
tened to a rung on a false ::,1;ructure protruding 
5 feet below the bottom of the last section which 
I was raising. The pulley for this block and tackle 
was fastened to the top of the 50-foot tower and 
we were all ready to go. The reason for the false 
structure at the bottom of the piece to be raised 
was to give enough clearance for the double 
pulley t,ackle and so that the piece could be 
actually raised up and set down on the top of the 
tower. 

I took my position at the top of the tower and 
tied myself to the side of it. A friend kept the 
middle section as nearly straight as he could from 
below. Another slowly pulled on the main hoisting 
block and tackle, and slowly the tip came up even 
with me. I had previously prepared three pieces 
of heavy strap iron with which to bolt this last 
section in place. They were up there with me with 
the bolts, ready to be put in place. 

As the tip came up even with me, I took hold of . 
it and guided it on up as the two friends kept 

l According to our calculations. the platform 50 feet up 
would be 2 feet on a side. Perhaps it looked smaller to 
W9JWC at the time. - Ed. 
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Economy! 

From low power to high power in one 
stage-that's the GL-813, OM. Here's 
a mighty midget that will make the old 
skywire really sweat. With just half a 
watt driving power you can use an in­
put of 360 watts on cw-even at 30 me. 
Bandswitching is a natural. GL-"813 
eliminates intermediate stages, requires 
no neutralizing, and is a fine frequency 
multiplier. 

Saves both space and spondulics.* 
And for dependability you can't do heller. 

These are the reasons G-E engineers 
chose GL-813's for the final in the new 
G-E 250-watt emergency FM trans­
mitter for 30 to 40-mc service (shown 
at left) ... and why amateur and com• 
mercial users alike are getting real 
results from this versatile tube. 

See GL-813's at your G-E dealer's­
and for all your tube needs, buy G.E. 
and measure the dijf erence! General 
Electric, Schenectady, N. Y. 

*We mean you'll be money ahead. 

NEED RECTIFIERS? 
Get the New 
GL-866A/866 

The full rating of the GL-
866A at the price of the 
GL-866. Replaces both types. 
Your G-E dealer has it. 

Only $1.50 

GENERAL@ ELECTRI,£ 



RADIO TRAINING 

PORT ARTHUR COLLEGE-not privately 
owned, not operated for profit. a college built and 

endowed by the late capitalist-philanthropist, John W. 
Gatea - offers the most thorough practical Radio 
training in America. P. A. C. owns Radio Station 
KPAC. which is equipped with the very latest type 
1000-Watt high fidelity RCA transmitter, operating 
on 1220 kc. with directional antenna system. The col­
lege is authorized to teach RCA texts. Additional 
equipment consists of the latest type Marine and Air­
ways Transmitter installation complete; SOS Auto­
matic Alarm; Marine Direction )finder, two-way 
Television Transmitter and Receiver; Trans-radio 
Preas Receiving Equipment; laboratory facilities 
where every phase of practical radio assembly tech­
nique is taught. Students assemble composite trans­
mitters, audio amplifiers, RF amplifiers, etc. The 
Radio training covers thoroughly Airways, Press, An­
nouncing, Teletype. Typewriting, Laboratory and 
practical experience at K.PAC transmitter, control 
room and studios. Announcing is an optional part of 
this training; nevertheless a number of students an­
nually make successful announcers. 

Port Arthur College pioneered the teaching of radio 
with its first classes in 1909, and for thirty-one years 
ha• maintained an active Employment Bureau that ia 
aucceasful in placing graduates in airways, broadcast 
and marine radio indnstries. 

If inrernred in details abour rhe Radio Course, 
write/or Bulletin R 

PORT ARTHUR COLLEGE 
PORT ARTHUR (World-Known Port) 

TEXAS 

LEARN CODE THE WAY YOU'LL USE 
IT-BY HEARING IT 

Type S • $17.50 
Sends from 4 to 60 words per 
minute. Higher speeds if desired. 
Complete with 10 rolls of double­
perforated lesson tape of carefully 
selected and arranged matter for 
t.peediest results in learning code. 
Most compact and practical oode 
teacher on market. 

T J $1111 50 Sends 6 to 65 words per minute. ype • "• Built-in tape perforator. Cut your 
own practice and message ta~es. Complete with one roll of prac .. 
tice tape covering Alphabet. Numerals, Words to five letters; and 
5 rolls of blank tape. 

lf your dealer can't ,upply ,YOU, write m 

GARDINER-LEVERING Co. N!!.'1~::,.t;tg~~A. 
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pulling on their ropes. After many" just abouts," 
I pushed the base over in place. Now I had to 
work fast. It was quite unstable in this position 
and I was afraid it was going to topple over any 
minute, as it was trying its best to get away from 
me. 

The steadying pole was bolted to the corner 
that didn't have the false structure bolted to it 
and, since I couldn't loosen that pole at this 
time, I had to steady the section with one hand 
and disengage the false structure from one corner 
before I could fasten the section to the tower in 
any way. After much hoping-to-heck it wouldn't 
fall, I finally got it secured in place and it's still 
there, but I don't think I would have the nerve 
to go through that again to get it down! The 
whole structure was then painted with aluminum 
paint which makes it look like steel. 

It took about two months to complete this 
tower, working on it evenings after work and all 
day Sundays. The total cost including hardware 
was about fifteen dollars. The whole tower was 
built without any ladders or aids other than the 
tower itself, and no guy wires support it in any 
way. It has withstood some of the strongest 
winds that we have here, and if you don't think 
the wind blows in a mild climate like this, just 
climb with me to the 50-foot level on a calm day 
and see for yourself how different it is up that 
high! 

For two months I used it for a 66-foot vertical 
radiator for forty meters and it worked out very 
nicely. Since then I have had to change it to an 
inverted Von eighty for TL AP, and if and when 
I get around to working the ultra highs I think it 
will do nicely as a beam holder. 

I~w-Power A. C./D. C. 'Phone 
(Continued from page :114) 

diameter tube which has a length of 3 inches. 
All windings are closewound with No. 2!! d.s.c. 
wire. L8 consists of 39 turns wound at the center 
of the form. L4 and L5 each have a 20-turn 
winding wound in the same direction as L3. A 
½-inch space is left between each coil. There are 
7 taps on the antenna coil, 2 turns apart starting 
from the outer end of the winding. Heavy wire 
terminals similar to those on the oscillator coil 
are used for making connections to the coils. 

Testing and Operation 

The power supply should be tested first. Sw1 is 
closed and Sw2 is open during this check. A volt­
meter will show the supply output to be approx­
imately 150 volts if the line voltage is up to 
normal. Next, a 150- or 200-ma. meter is con­
nected between terminals 1 and 2 and the lead 
from the bottom of Ls is broken so that plate 
voltage may be__ applied to the oscillator tube 
alone. A crystal is now plugged in the crystal 
socket, and if a low-range milliammeter is avail­
able it mav be connected in series with the 
amplifier grid leak; the meter is not a necessity 
but it does simplify the tuning up procedure. 
With the plate voltage applied to the oscillator 



The RICE-VARIARM 
- A New Type of ECO -

The Rice-Variarm was described in detail in a comprehensive article by Henry E. Rice, Jr., 
in the January issue of QST. The Millen commercial models are: 

No. 90700 has fundamental oscillator frequency range of from 3500 to 3650 Kc. '"Convenient-to-change"' taps on 
ampliRer and link coils provide for output on 80 or 40. 
No. 90701 is the same as No. 90700 except fundamental oscillator frequency range of from 1750 to 2000 Kc., 
providing for output on 160 or 80. 

e A GOOD ECO AT A LOW PRICE 

Either model complete with GE tubes1 ready 
to use, only $29.50 net at your dealer's 

e CHIRPLESS KEYING - Constant load on power supply. 
• LOW DRIFT - Less than 0.06% from cold start. Most drift in 

Rrst 10 minutes. 
• VIBRATION IMMUNE - Shock mounted oscillator section, 

sturdy construction. 

e GOOD BAND SPREAD-100 dial divisions from 3500 to 3650 
kc. ""Variarm"" vernier tuning (only on 90700 model). 

eNO HAND CAPACITY 

JAMES MILLEN 
15.0 EXCHANGE ST 

• COMPLETE - Vibration less power supply, three tubes, output 
coupling units. 

MFG.CO. INC. 
MALDEN, MASS. 
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• With over two dozen different 
types of Aerovox elcctrolytics to 
choose from, you can select that 
type best fitted to your job. You 
don't have to substitute or impro­
vise or juggle, as you would with a 
more limited choice. 

And while you're picking out that 
type, be sure to consider those 
Aerovoxheavy-duty large-can elec­
trolytics which pack the stuff for 
longest trouble-free service. They 
cost less in the long run. 

Aslc Your Jobber ... 
Aak for copy of the new 1941 catalog, 
which contains the most extenaive 
listinc• of all type• of electrolytica. 
Or write us direct. 

Are You Playing 

''BLIND MANt 
BUFF'' 

With Your Future? 
Are you, like so many other professionol radiomen, aimlessly 
groping for the door to opportunity? Thousonds of ombitious 
radiomen hove been set on the right course with the help of 
CREI advonced technicol troining. Our records show thot CRB 
sroduates u a group are among the highest paid in radio - ond 
that 69% (by actual survey) enjoy salory increoses during or 
lmmediotely after their training) The well-written text plus the 
personolized training provides a proven formula for more rapid 
advancement. Why not investigate what CREI training In Practical 
Radio Engineering can do for you? 

Write for Facls Tocl.,y 
Let us rend you our interesting booklet, 
together with personal recommendations for 
your advancement in radio. To help us intelli­
gently answer your inquiry, p/ure state 
briefly your education, radio experience and 
present position, also whether interested in 
home study or residence training. 

Capitol Radio Ensineerins Institute 
Dept. Q..3 322-4 16th St. H. W., Washlnston, D. C. 
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tube the plate current should be approximately 
30 or 35 ma.; this value will decrease when the 
load on the plate supply is increased by the am­
plifier and audio tubes. C1 should now be tuned 
until the grid meter gives a reading of 10 ma. 

The voltage lead to the audio circuit is now 
connected. If the meter connected between 
terminals No. 1 and No. 2 shows the 25B6G 
plate current to be 45 or 50 ma. it may be as­
swned that the circuit is in order. 

Neutralization of the amplifier is next in line. 
Terminals 3 and 4 are left open so that plate 
voltage will not reach the tube, and the antenna. 
circuit should be open so there will be no load 
on the tank circuit. With the oscillator turned 
on, 02 is rotated through resonance as indicated 
by a dip in the grid current. Ciz is then adjusted 
so that the plate condenser can be swung through 
resonance without affecting the grid current. 
Nearly full capacity at C1s will be required. 

The meter should now be moved from terminals 
1 and 2 to terminals 3 and 4. Sw2, used as the on­
off switch during normal operation, should now 
be closed. The off-resonance plate current of the 
amplifier should be 60 or 70 ma. with the con­
denser set at the low-capacity side; the current at 
the high-capacity side will be somewhat lower 
because the circuit does not tune very far off 
re.sonance. The plate tank is now tuned to reso­
nance, when the plate current should fall to 15 or 
30 ma. The 100-foot antenna is connected to the 
antenna terminal and a lead is connected between 
the antenna ground terminal and the chassis. 
The antenna coil tap is now adjusted until the 
tuner will load the final amplifier to 40 or 45 mils. 
It is not recommended that the tube be loaded up 
past this plate current value. Finally, the oscilla.­
tor tuning condenser should be reset to bring the 
amplifier grid current back to 10 ma., since the 
grid current will drop when the amplifier is in 
operation. 

The gain control, R4, is turned up after the 
microphone has been connected in the circuit. 
The amplifier plate current should kick upward 
slightly with loud speech, but in actual operation 
the kick should be kept to a minimwn to prevent 
distortion. Remove the microphone plug from 
the jack when the unit is not in operation, as this 
prevents unnecessary current drain from the 
battery. 

A last, but not necessary, check of the trans­
mitter operation may be made with a voltmeter. 
The meter should show 100 volts at the oscillator 
circuit and the same at the 25B6G screen grid. 
The audio and amplifier tube plates should re­
ceive approximately 90 volts. This drop in 
voltage is caused by the 138-ohm d.c. resistance 
of La. These readings are expected only with 
normal line voltage and a full load on the supply. 

W 4HER and W 4AIT both live in Greensboro, 
N. C., and both are named Homer Apple. W 4HER 
lives on Sterling St., while W4AIT lives on Silver 
Ave. - W4CYB. 



All models in stock 

for immediate delivery -

Free ten-day trial 

to convince yourself how good 
these new receivers are! -

Highest trade-in 
allowances 

plus a 1 OOo/o square deal! 

Easiest Terms 
10% down -

My personal cooperation 
to see that you are entirely 
satisfied -

I guarantee you 
the best deal! 

73, 

Order your new receiver 
today - from me! 

Bill Harrison, W'J.AVA 

P.S. Send For my list of new and reconditioned receivers 

HARRISON RADIO CO. 
1'J. WEST BROADWAY • NEW YORK CITY 

WOrth 2-6276 
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~~OO~W/[li ~®W~[~~[m~ 
1fl1 lilWleM.oi AppfiudtM 
FLEXIBLE TYPES EXTRA RUGGED MIDGET TYPES 

SPECIAL DESIG STOCK CONDENSERS 

/THE ALLEN D. CARDWELL 
!MANUFACTURING CORPORATION 

183 PROSPECT STREET • ~ROOKLYN NEW YORK 

Compact low impedance mixing and '3ain 
controls for use in portable amplifiers, 
broadcast equipment dnd public address 
~ystems ... similar in construction to our 
larger and costlier units ... are specifically 
designed for popular priced systems. 

Literature upon request 

THE DAVEN COMPANY 
158 SUMMIT STREET • NEWARK, N. J. 
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lied Cross Conumnlieadon 
,. (' nniinuc:d from 7-u.1,yt .ia.5, 

~cparate trn.nKmitter and receiver units were 
used at, each location. ln general the transcciver­
Pquipped ,,;tations were those placed nearest the 
master control station. The remaining stations 
of somewhat higher power were tdong the farther 
Pnd of the t,wo-mile radius of coverage required. 

On the hour and half hour, whenever the flow 
uf traffic would permit, W3ING, the master 
control, transmitted a time eheck which also 
sPrv,~d a-R a frequency cheek for all stations. Thb 
frequency waK u,;ed as the rereiving frequency 
of all field stations forming the net. On the 
quarter hours \VSS\'1,r,'3, using a grid-line eon­
t.rollerl oReillator, trnnrn1itted a time check on 
114 megacydes, which reference frequency was 
used a8 a trn,nsmitting frequency by all other 
net, RtationR, Ill thi8 manner any frequency drift 
in equipment at the individual stations was ac­
counted for and correrted. 

Initially it was 1·equired that field stations com­
municate Rolely with the net control and never 
ll'ith each othe~. On rcheanmls held for two 11'eek­
@ds prior to Monday, .January :!0th, this rule 
waR followed. On Inauguration Day it was 
periodieally relaxed, lw1rnver, to allow relaying 
from the rno~t distant station due to recrption 
difficulties. 

Messages originated were aeeepted only on the 
signed authoritv of the Red Cross station ,·om­
mander. In eve;·y case these messages were type­
written copies bearing the signature of the execu­
tive officer in rommand of the station. Operators 
wr,re not allowed to originate per~onal messages 
or information on their own authoritv. ln ca,::es 
nf nef'essity the operator first req~ested au­
thoritv to transmit. ln t,his marmer the net control 
"'tatioi1 ret,aincd the initiative at all times with 
t,he re,;ult that there was ve_ry little confusion. 
Form me8sages authorized in advance with 
part,ieular information filling given gaps were 
u,;ed in about :3(F~. of the traffic handled. In a 
period of opemtfon of snven hours hetween 
8::30 A.M. awl ::l::30 P.11., 509 me8sage,; were 
originated, received and delivered. 

The llt·d Cross Field Stations f1metioned 
i<rnoothly. Some 2:35 f"-'rsons werp treated along 
the inaugural parade route and about fifty of 
them were ~ent to the hospital in ambuhmPc 0 • 

Messages rehyed by radio »tat.ions irwluded 
n,que.~ts for misplar-ed supplies, additional person­
nrl, information on injury cases, a11d "l01,t 
child'' registration. A temperature of 28 degree; 
provided sufficient operating hardship to test 
the met tie of all service:, c<:m cerned. 

From nine until ten o'elock in the morning all 
Red Cross Field Stations were inspected by a 
party led by l{ear Admiral Rossiti;r, U.S.N. Ret., 
oft.he Red CroRs, under whose direction the Red 
Cross participation in the inauguration took 
placre. This group included Lieut. K K. Jett, 
('hid Pngineer of the Federal CommunieationB 
ConuniRsion, and several members of the Defensr~ 
Communications Board. All members expresser! 

(Conti'nued on paye 8U) 



1TB TBORDARSON 
LATTER CHOl(ES" 
LATTER11 

PERCENTAGE OF MODULATION 
PHONE SIGNAL 

T HORDARSON "splatter" chokes are 
designed to eliminate side band splatter 

caused by over-driven modulators and audio 
distortion. If a transmitter is modulated by a 
3000 cycle signal the band width occupied by 
the transmitter is 6000 cycles. However, if the 
3000 cycle signal has an appreciable amount 
of third harmonic distortion the band width 
occupied by the transmitter is 18,000 cycles. 
A THORDARSON "SPLATTER" CHOKE 
PLACED BETWEEN THE MODULATOR 

AND THE CLASS "C" STAGE WILL ELIM­
INATE ALL BOTHERSOME SIDE BAND 
SPLATTER CAUSED BY AUDIO 
DISTORTION. 

TvPe Max, Current I Volts I Ust __ De_; ~I T ns11 lati'on Price 

T-15C30 150 I _1000 I $.,.25 
T-I 5Cj I j()() 5000 ,i.50 
T-t5C32 500 I 

7500 5.2 5 

• lsk for complete engineer,'ng httlletin S0474 - FREE 

Ttf oaDARsON 
500 W. HURON STREET ELEC. MFG. CO. 1 CHICAGO, ILLINOIS 
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NEW ENGLAND DIVISION 

CONNECTICUT------ 8CM, Frederick Ells, Jr., WlCTI -
KFN is back from the field and workini,: on Police Radio 

in New Haven. BDI keeps uusy with N.C.H.. work and is 
r.onstnwting a new loop to go with his µortable reeeiver. 
MEC was called to active duty at the Brooklyn Navy Yard. 
Best of luck to you, Bill. l:IHJ\I is again a<'live nn 3.5 Mc. 
and has a nice e.c.o. signal. Both EAO and LQ.K report 
working WAR and NA.A on the fir•t attempt. JH.P is nn 7 
Mc. with 150-watts input t-0 a pair of 812's and would like 
t.o contact any old ship or eommercial operators and talk 
over the itood old daze. Officers and directors for 1941 were 
elected at the annual meeting uf t,he Connecticut Brass 
Pounders' Association, WlCBA, ,January 9th. The new 
Pres. is Cedric Root, WlBCG; Vice-Pre.s., Fred A. Ells, Jr .. 
WlCTI; Secy .. Edward Phillips; Treas .. Stanley Shepherd. 
Directors: Justin l!'oster, W2AHI; Louis Henricksen and 
Charles Simpson. GC is now working at WDRC in Hartford. 
BRA sa:vs t.his is no kind of weather in which to climb a0-
foot pol;,. to adjust 28-Mc. beams! 31\40 kc. Ls the meeting 
place of the Connecticut traffic pushers. The Nutmeg Net 
meets at 6:45 P.M. and the A.A.R.S. net at 7:30 P.M. "Prac­
tice makes Perfect." Join a net and increase your opera.ting 
ability. 

Traffic: WlAW 1044 (WLMK 14l KKS 845 MEC 590 
MGC 586 KYQ l98 TD 1.52 UE ms lTI 117 CTI 105 
KFN 93 ES 42 BDI-LYQ 41> HCC :lf\ KAT 34 KSJ l6 
BHM 14 EAO-LQK 5 CiW I. 

ALL MAINE QSO PARTY 
Sponsored by WlYA 

March 1st and 2nd, noon to 8 P.M. 1 point per 
contact; 2 points for cross-band contacts; 2 points 
for 'phone•c. w. contacts. Multipl;• total score by 
number of to"'IIS and cities worked. Single opera.tor 
stations multiply score by 1½. Stations working 
Wl YA multiply total score by ten. Separate prizes 
for 'phone and c.w. divisions. One contact by your 
station on 'phone will classify you under the 'phone 
division. Only 1 QSO with the same station will 
count., but, if more, you may select the one netting 
the most points. No student or employee of the U. 
uf M. is eligible for prizes. Logs competing for prizes 
must be in hands of Wl YA, U. of M. Ra,lio Society. 
no later than March 10th, 1941 and must include 
date, time, RST reports, and QTH of stations 
worked. 

MAINE --- SCM, H. W. Castner, WlIIE - LHA is 
with the Pan. Am. Airways at Miami. New officers nf the 
P.A.W.A. are, GHT, Pres.; MBR, Vice-Pres.; GKJ, Secy.; 
CRP, Treas.; LNI. Chief Operator. Anyone around Port­
land should join this swell outfit. AI ha. increased power to 
200 watts and it sure sounds fine here, Olin. AUC ha• left for 
Florida on the annual vacation. We have a number of new 
A.R.R.L. ruembers lately. A lot of the ho~·s are finding out 
what a fine job A.R.R.L. does for us and their membership is 
real material. Thanks. MGP was on 3.9-1\Ic. 'phone at home 
over Xmas. EJS, KTT and BTY are new members of the 
P. T.N. He sure to watch carefully for the "phonies" <m 14 
Mc. and 7 Mc. signing K4. They're mostly "D" stations 
and if you innocently QSO one, you're on the spot!! LIP is 
going to the N.Y .A. at Quoddy and hopes to be on from 
MII. LYV has p;one with the Coast Guard. MNI will be 
about the onlv ham around ·woodland left on 1.75-Mc. 
'phone when the other ones l~..,ave for service. FB.J is back 
from Florida. BAD is active again. LYK is still right on the 
job. LML is still piling up those traffic totals. KAS has 
ordered a new HRO.WlFPS/1 is at Boothbay Harbor and 
on the air. LKP is sure becoming a real traffic op. He has 
determineri to master it a11d 1 say he's OK now. Your kind 
of determination is sure to do it, Johnny. Somebody gave 
me a "hum steer." CFO is still in charge of the Maine 

84 

A.A.lUl. with !~OU assisting. The t'ea Gull Net on 3!160 kc. 
has continued to i11t•t·ea~e and there are now over 30 mem­
hers. The gang meets at 5:15 P.M. Monday through Friday 
and the,v're a Bwell hunch and have a definitely interr..sting 
net for 3.9-Mc. 'phone. Your 8.C.M. addresses them ou 
:l,597 c.w. e-ach i\Ionday night. The Knox county hams are 
huzzing with activity and co0peration. RU is planning a 
harnfest in Rockland about the fir•t week in February and 
there should be a real turnout. Xma• trallic was sure heavy 
aud we ean chalk up a lot of credit for the boys with this fine 
µublic service. lN\V has renewed membernhip aud official 
apµuintment.s aud is on when time will permit. \Ve're mighty 
~orr~· to lose Jack, HSE. He has gone to 1Iiami to work on 
bnats with his father. I have just learned of an amateur 
service during the hurricane uf a fow year1:1, ago. It seems 
that LHX and his wife handled nearly 400 messages and 
stayed uµ three days and nights with hardly any sleep and 
never said a word about it. We had a fine letter from FV 
who is teaching ra<lio in the Portland High School Voca­
tional Dept. He is teaching a class in commercial operating 
and there is much inteae,.qt,, GXY ii-, Rt,ill maintaining the 
schedule with !:ING to transfer messages from the boys in 
the service with Company "D" to their home folks.QWe 
should all look around and inquire of the public if they have 
att\' sons l)f fathers in the service, and offer them the facili­
t.ie~ uf amateur radio by sugge.stinp; messages. BTY is under­
stood to be building a 250-watt final using two TZ-40's. 
KYT ia get-ting all steamed uµ about the All Maine QSO 
Part~· and sayS whoever plans to win had better be ready 
with all they have as he is going to offer some stiff competi­
tion. To make a. good impression and further the cause of 
amateur racUo, we urge every amateur to originate some 
rnes8ages. Contact t,he pnhlic in your vicinity and find some 
way to get. these messa\1:es to the Pine Tree Net. This is a 
splendi<l puhlic service am.l the existing nets are very reliable. 
We nlsn oan QBP into the Sea Gull Net on 3960 kc. which 
l'Onsists of more than 30 'phone stations. This is a ~plendid 
layout all through awl J\Iuine c,an justly be proud of its 
fine amateur organization. Information on any of these tine 
gruuµ.s will be cheerfully given by :vour S.C.1\1. anci. we wel­
come auy of the boys who would be interested. Did you 
ever think how e.·isy it would be to turn these trained nets 
over to home defense or some other vital need if the occw.ion 
arose? V,' ould you want to be uutrained if needed? No, I do 
not think so. Any inquiry will receive immediate answer and 
no strings attached. New R.M.: INW. New O.R.S.: KTT, 
INW. New P.A.M.: AUC. New O.P.S.: KTT, CMO, GKJ. 

Traffic: W1IIE 228 AUC 16 LYK 29 LKP 56 Al-KYT 3 
LYJ 41 MFK 19 lBR 37 EJS 81 GKJ 6 GMD 32 GXY 64 
GMO 7 B'l'Y 1~2 KTT 9 \']' 4 BNG 19 !<JUL 3 BA V 314. 
.L\.R.S.: W1AMR 110 CFO !l7 F,FR 24 FAP 227 GE 37 
GHT 20 GVS 151 IJF 75 1ST 48 KOU 176 KTN 110 LAP 
1\6 Ll\IL 204. 

EASTERN MASSACHUSETTS - SCM, F'rank L. 
Baker, Jr., WIALP - I am sorry to have to announce the 
resignation of HXE as R.E.C. for this Section. Paul is now 
working for the Navy. He deserves a lot of credit for the 
fine job he has done, and we all wish him good luck. JJY is 
now a 2nd Lieut. in the Army and "ill be gone for one year. 
Good luck to you, Bud. DTP, Bill Lawrence, 30 Rural Ave., 
Medford. is our new R.E.C. In the future write him, E.C.'o. 
MDM had a good time in the 11.h.f. contest and will be on 
R.5-Mc. c.w. LBH is rebuilding his rig. LZW is on 28-Mc. 
'phone. LKTis on 7 l\Ic. A.OZ and LLV moved to Wakefield. 
We welcome NAS, a new ham. Hi Q Club of Lynn.is looking 
for a new club room. They are running a contest for the most 
active member. NBI is putting up a beatn for 28 Mc. LMB 
L, back on 28 Mc. with 311 watts. The T!l Club is having a 
contest in building portable transmitter,; for emergency 
work. FB. How about other clubs doinit the same thing? 
The Brockton Radio Club held its annual election and the 
new officers are: Pres., LV{I; Vice-Pres., l\iON: Secy., 
KEF; Treas., IZB; Activities l\Ianager, MQH; Tech. Ad­
viser, DKD. h.'11 has a television transmitter going on 115,-
513 kc. and it works. NBl\1, new hn.m in Mattapan, is on 
28-Mc. 'phone. KRJ in Milton is also on 28 Mc. MBE and 
L VN want all the hams down on Cape Cod to reitister in the 
Emergency Corps. What say, gang. MXS is new ham in 
Cambridge. We!eome, Tom. l\1LK applied for O.P.S. IN is 
on 56-Mc. and 3.5-1\Ic. 'phone "n.w. AAR has a new l\IRT3 
mobile rig in his car. WI works the West Coast every morn 
hetween 2 and 4 A.M., and Vtill he on 'phone soon. LO is bnck 
on again \\'l.th a new 3-element beam. l\iGQ ha.8 a new e.t~.o. 
for Xmas. KR is keeping sd1edules with LDR//\ nt Camp 
Hulen. LO also has sche<lules with him on Sunday. EHT is 
building a new 60-watt modulator and a 200-watt final for 



56 Mc. G4IP was guest speaker at a meeting of the .56-Mc. 
Minutemen and WlZO at KH's; he told a.bout beini:,: tor­
pedoed on his first run as op. AAL is now on 1.75 Mc. The 
A.E.N. net is active each Thursday night on 112 Mc. wjth 
PI as control. We still need more Emergency CoOrdinators 
for a lot, of cities and towns in thiR Section, gang. If you are 
willing to help out, please write to me or DTP. Don't wait 
to be miked or have to he urged. We need all the help we can 
get. 

Traffic: WlJSM 442 AKS 328 LWII 427 BDU 30! EPE 
:.mg (WLGS 8) JCK 243 (WLGV 90) KCT 158 AAR 1r,o 
KXU 129 FSL 127 WI 62 LVD 67 liWE 60 F'WQ ,59 LYG 
50 AGX 35 MDU 18 MQO 17 LO 10 Kli-BMO-LZW 8 
MDN 3 LBII-ALP 2 EHT-DTP 1 AAL 38 KTE 6. 112-Mc. 
A.A.R.S. Net: WlAAR 7 BHL 4 EYR :io KAL 11 LKT 2 
LSR 15 LWI 4 MBS 1 MIF 3 MON 194 MQH 38 NBT 2 
QD 26. (Nov.-Dec.: WlAKS 340 HA 33 HIL !l.) 

\VESTERN MASSACHUSETTS - SCM, William J. 
Barrett. WI.JAR -Traffic t,hrough the Xmas season 
seemed rather Hght this year. Prent, AZW, leads the parade 
this month, the result of ple,nt.y of scouting around for 
random traffic in addition to his A.A.R.S. schedules. ,JAH 
has been aµending most of his time trying to dig up hew 
members for A.A.R.S. net, the only active net in 011r midst 
tit present. As ret there ha:, heen only one reply to my re­
quest for members interested in trying to revive a Western 
Mass. A.R.R.L. net. Among the new men in A.A.R.S. this 
month are MYZ, MSR, JWV, MJP, IIP, IJL, with AJ and 
BXF on the prospect list. FOI is new n.c.s. of the A.A.R.S. 
'phone net, aud is also acting as liaison between t,he 'phone 
and c. w. nets. Phone stations who are interested in handling 
voice traflic are urged to get in touch with either FOI or 
myself for further dope on the A.A.R.S. 'phone net which 
drills on 1830 kc. KZS got his 35 w.p.m. sticker from 
A.R.R.L. Nice going, Ernie. BKG schedules his brother, 
MWE, in addition to A.A.R.S. LJF turns in a nice total. 
LUA is cloini>: a fine job as 8.N.C. 4 for W.M.S. As you all 
know bv now, HVR is our Director again, starting the third 
term s;ason. Congrats, Perce. AJ has a new NC2OO or­
dered, and is interested in A.A.R.S. UP is on the air from 
Greenfield where he is operator at WRAI. M.TP i,i doing a 
fine job bandling traflic in A.A.R.S. net, his first experieuce 
in orl(anized traffic handling. KZU reports JMF and MYZ 
aetive on 112 Mc. and JMF about to leave for the U. of 
Florida. If the writeup savors too much of A.A.R.S .. it is 
mrunlv because all but one of the reports this month were 
from ~n acth-e trallic handler who is in A.A.R.S. How about 
:-;ome activity from the rest of the members in the Section? 
After all, th~ news in this column must come from the re­
ports sent in. 73. 

Traffic: WlAZW 184 JAH 169 (WLGH H) FOI 97 KZS 
126 BKG 118 (WLGC 48J L.TF 117 LUA 87 BVR 81 (WLG 
139) AJ 13 IJL 8 MJP 10 !IP 11. 

NEW HAMPSHIRE - SCM, Mrs. Dorothy W. Evans. 
WlFTJ -The Nashua Mike and Key Club held their third 
annual banquet on Jrm11ary 18th at the "Brick House" 
outside of Nashua. A most. enjoyable time was had with 
about 42 members and friends of the club members µresent. 
A turkey banquet was followed by speakers, prize drawing 
and then dancing. KKQ had charge of the decorations and 
entertainment and she certainly did a fine job. The club is 
to be congratulated on the grand get-together. LVK is on 
the air once more on all bands. IJB is to be found now on 
a.9-Mc. 'phone. KMH is new O.P.S. LCD has been quite ill. 
ICS is doing well on his new job with the F.C.C. MOF /BFA 
and IP are new O.B.S. stations. KXY is now located in New 
Hampshire. IP is new net control station for the New 
Hampshire net and GMM is alternate. KPD has a 11ew 
junior op named Charges Quentin Gilbert. Note well first 
two initials. AP is on .!\ft. Washington as engineer of the 11ew 
Yankee network f.m.. station and is cnrrently on 112 and 56 
Mc., as well as on 3!'1,6 Mc. as XOY. He expects to be on 
other hnnds shortly. JZS has moved to Bath, Maine, and is 
~mployed at the shipyards there .. K,-IXS is back from the 
Panama Uanal Zuue where he held K5AP. IVE got a Class 
"A" ticket hut doesn't plan to ex:pand operations just now. 
MOF /BFA has been appointed Emergency Coordinator 
for Dover. EDN ia on 3.5-Mc. c.w. JNC is building a new 
exciter unit. JJD has now joined EDN, FT.T and LIN in 
working for BFT /DMD. AWU and BFT /DMD are now on 
active duty with tbe U.S. Navy. The newly formed Granite 
State Net with AUY "" control station meets weekly Sunday 
mornings on about 3920 kc. In case of emerJ?;enc:v. they have 
arranged connection with the State of Maine net work and 
are endeavoring to get a hook-up with the Vermont network. 

Tni.l!io; WlKlN 34G FFL/WLGB /282 JDP 155 IDY 127 

BFT 127 GllillI 110 FX 79 MOF/BFA 94 GEY 66 ANS 61 
IP 58 MMG 53 JGI 43 MLO 29 HXJ 28 JKH 24 JDV 20 
HGV rn EAL 15 FTJ 13 HFO 10 ITF 10 KBU 2. 

RHODE ISLAND - SGM, Clayton C. Gordon, WlHRC 
-The Westerly Radio ()!uh elected LZD, Pres.; KRQ, 
Vice-Pres.; MOK, Secy.; David Shaw, Treas., and AG.T, 
IEJ, MVL, as Board of Directors for 1941. INN, LZD, 
MAE and BDS are on 1.7.5-Mc. 'phone. MOK is building a 
1.75-Mr .. 'phone rig. KRQ is using cathode modulation on 
:l.9 Mc.· KRF is on 7-Mc. c. w. KCG is silent in the presence 
of a YL who is in town (aren't we all!). Cy Ashworth and 
John Marshall are beading up a committee to train a squad 
fJf the members who have no tickets as yet to use blinker in 
case of emergency KOS is in business for himself and doing 
lots of f.m. work. MJL worked hLs first W7 in Seattle, 
Wash. LWA has started a little activit.,· going in the form 
of a net on 3535 kc. Thi,i is to be a R. I. net and all hams in­
t,ere;;ted should get in touch with Ra;•. He worked NAA and 
WAR and is also on 1.75-Mc. c.w. !RF in Newµort if tying 
into the new R. I. 3535 kc. net. BVI is on 1.75-Mc. 'phone, 
NDM is George Long of Lakewood who received his ticket 
just the other day; ·he promptly hopped on 160 'phone, 
before the ink got dry. Some r,f the gang will remember Doc 
Nichols who used to show up at the P.R.A. with ARK now 
and then. He is now W3,JA Y on 7-Mc. c. w. h1 Philadelphia 
and has worked some of the boys. The P.R.A. held its an­
nual election as usual and elected LOS, Pres.; liJB, Vice­
Pre.s.; LYE. Sec,v.; KKE, Treas.; LDL and FUB, Directors. 
The P.R.A. cooperated with the Y.M.C.A. in their Annual 
Open House by setting up a 112-Mc. rig in the main Y.M.C.A, 
building and accepting traffic from visitors. which was 
relayed to INM in the Club Rooms, and eventually found 
its way into the A.A.R.S. nets. Other apparatus was on 
display. JXA was chairman of the committee. NBU, NBH, 
MZU and NCD are new hams in Providence. GJZ /l is now 
in Conimicut. HRC visited BVR in Westfield and got ac­
quainted with his new duties as Alternate Director. JP 
hought a cr,vst,al mike and found that plugging it into plate 
circuit jack didn't work out the way tbey planned it at the 
factory. 

Traffic: WlHRC 64 LWA 2a9. 
VERMONT- SOM, Clifton G. Parker, WlKJG­

JVS spent the holidays in Delaware and took his Class 
"A" at Philadelphia. MOI of Manchester, N. H., an old­
timer from the days of spark, visited at Burlington and at­
tencied club ,tctivities there. Caµt. Jim Wilson, WlKXY, 
has been transferred and his new QTli will he 24 Fifield 
Street, Nashua, N. H. KTB/1 is now living at 15 Church 
St., Essex .fct., but anticipates new assignment outside our 
Section. HLH bas been busy rebuilding his rig and plans to 
be on the air very shortly. The Burlington Amateur Radio 
Cluh is very busy with activities and programs. The last 
1neeting featured a demon,..,-t,rat,ion and lecture by Jean 
Holden on public address s,v1.::tems. The February meeting is 
to be held at the Fleming Museum in conjunction with the 
Vt. ranch of A.E.E.I., Western Electric and Hallicrafters' 
movies will be shown. JRU is active as tie-in with N. H. 
A.R.R.L. net. QQ reports fine re.sidts with his new signal 
shifter. KJG is at Montpelier during week days. The Emer­
gency Coordinators' project in connection with the Ameri­
can Red Cross is sd1eduled for April. We need stations to 
coOperate in many of our Vermont communities where 
Chapters are lnen.ted. Ii we have Coordinators in every 
town where these branches are located, we will then have 
about 50% coverage as there are many communities not, 
having amateur stations. Please drop your 8.C.M. a card 
advising if you can reasonabl:v cover those towns near you 
having Red Cross branches in which there iR no amateur 
station. 

Tratlic: WlJVT 8 ,JRU 19 FSV 172 KJO 140. 

ATLANTIC DIVISION 

EASTERN PENNSYLVANI.<\.-SCM, Jerry Mathis, 
W::IBES - WaGKO has a new schedule with NY4AE, 

the temporary 1\1:arine base at (}uantanamo Bay. A.A.R.S. 
still wants rnetnbers in Chester and Bucks counties, a.ccord­
ing to AOC. EEW reports building a bigh power 112-Mc. 
exµerimental station at Drexel Inst. 8ASW is gettinl( ready 
to go into Federal service with Co. A 105!,h Anti-tank Btn. 
3liRS lost his fine schedule with WlMEC who is on active 
duty with the Navy, AQN says "If you guys don't have time 
for tfc. look at this: work 5 days a week 8 hrs. each, report 
twice daily for .Eastern Penna. Net. report for A.A.R.S. 
drills, hold two other dail;- srhcdules and go to night school." 

(Continued on page BB) 
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WIRE-WOUND 

CJJ11i:JuJa 
For applicatlcns requiring dependable, precise rheostats or 
potentiometers, simply insist on Clarostat Wire-Wound 
Controls. Such ccntrols are Found in the Anesi instruments, 
in broadcast control rooms, in commercial and top-Right 
"ham" equipment. * SingJe units,. Jinear, from 1 to 100, .. 
000 ohms; tapered, 10 to 50,000 ohms, Wattage ratings 
1,5 watts to 25 watts, * Also available in dual and triple 
units as L-pads, mixers, T-pads and other precise controls. 

Ask your local jobber for these Clarostat Wire-Wound 
Controls. Ask for latest data. Or write Clarostat Mfg, Co., 
Inc,, 285-7 N. 6th St., Brooklvn, N, Y. 

ir:'ontinu,,dfrom paµe 82} 

particular interest in the work being done by the 
radio personnel, and their operations were the sub­
jed of much favorable comment. Those partici­
pating were W3ZD, FPQ, ING, EIS, EYX, FVD, 
IUZ, AWS, BJB, .BKZ, GQM, IVC, HIQ, IUW, 
TUX, GKP, IVE, GAD, IEE, WSSVW,'3, John 
Ve,;traci, Lynn Wilson. Dick Gillen, Terry Crabill. 

This co~plet,e Emergency Disaste~ Service 
whiC'h rect'ived a c·ritiral test during the inaugura­
tion is now envisioued hv Ifod Cross offi<'ials as a 
model for the nation. · 

Frequeney lUod1dation 
f(iontt:nu,ed frmn page 28) 

lation ~ystrm deHigned to obtain maximum 
di~tance for full readabilitv is that which cur­
responds to a deviation rat.lo of one. Such a HYH­

tem produces very nearly the 8ame intermediate-­
frequency and audio ehannel widths as the ,•or­
re~ponding amplitude-modulation system. To use 
a deviation ratio less than one would impair the 
effir,ien<·y without a eumpensating benefit in re­
duction of band-width, 8ince it would be equiva­
lent to an amplitude-modulation system which 
employed a modulation percentage Jes8 than 100. 

The results of other listening tests 3 conducted 
by the 11Titer have indicated that the use of pre­
emphaBis and de-emphasis, a~ tmed in the present 
hrn:ulrast. frequency-modulation systems, is of 
doubtful value when the object is the mere trans­
mission uf intelligibility instead of the enjoyment 
of a high-fidelity program. The peculiar triangular 
natur<' of the noise spectrum in the output of a 
frequency-modulation rel'eivcr is apparently 
more tolerable than the same noise spectrum after 
it has been made praeticaJJy fiat by the de­
(•rnpha~is drcuit. The results of the averaged 
r,bservations of three observern Rhowed that 
abuut 8 decibels rnm·e 110ise eould be tolerated 
with the triangular frequency-modulation noise 
than with the redangular amplitude-modulation 
noise. That is to say that when the intelligibility 
of voice is being reeeived through fluctuation 
noise like tube hiss or t,hermal agitation, the same 
intelligibility may be reeeived with 8 decibels 
more noise of the triangular characteristic ob­
tamed from the output of a frequency-modulation 
receiver than with the !fat or rectangular noise 
,•hamcteristic obtained from the output of an 
amplitude-modulation rc<:·c-iver. This advautage 
is lost when pre-emphasi::; and de-emphasis are 
used because the triangular noise 8pectrum is 
cunverted to a rectangular sped.rum. 

~Strays~ . ~ . 
One nf W5IFR's neighbors r-ame to him with 

the following: 
"I have never used an outside antenna with my 

h.c. ;;et, although I believe it would help bring 
t.he music in mueh better, hut before putting one 
up, I thought l would ask you if it would interfere 
with your station. If it would, I will leave it like 
it always ha,; been." !!!!! 

And;omesay b.c.1. 'sarebeliigerent!-W5JGTV. 



, 
WERE IN THE 

nNDwhoim't:::~na:n~:; 
.l"'1. al defense? Regulars, National 
Guardsmen, conscripts, manufacturers, 
taxpayers and amateurs are all pulling 
together fodhe good old U. S. A. 

We, at BLILEY, are in the 'army' too. 
Great numbers of quartz crystals are re-

quired for military purposes and it m 
is up to us to cooperate wholeheart­
edly. We're behind national defense 
100% and are gearing our produc­
tion facilities accordingly. Our 
present motto is: Dig in! 

Yet, we are not forgetting those 
who have been loyal to us-the radio 
amateurs. Production of amateur 
crystals is being continued at the 
best possible rate but some sacri­
fices must be made. Spot-frequency 
crystals, ten-meter crystals and vari­
able-frequency crystals involve time 
consuming operations by highly 
skilled craftsmen. In some instances, 
deliveries may be slow. We sincere­
ly want to provide fast service but 
the choice will not always be ours. 

If your requirements cannot be 
met by selecting stock crystals, we 
will, as always, do everything possi­
ble for you. Be patient, however, if it 

defense comes first--there ~ r ~ •~••~ r 
can be no alternative. C......_ ~":! •ur 

takesalittletime.National ~ -

'"' ( - r.(~ .. ~.":"~ 
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fil!Q designed a11d built an e.c.o. for 8EU. 8RNW swindled 
8VK out of his Sky Champ. 8ATF is definitely on 3.9-Mc. 
'phone since December aud is handling s01ne fine trafffo. 
ilEON is showing signs of life. 3UET wants "in" on the 
E. Pa. Traffic Net. The usual Post Oflice Xmas rush kept 
SOML off the air; he will be on with a new rig suon. 8UQM 
worked W7GTD at midnight on 3.5 Mc .. USlllj!; just his 
Signal Shifter. 8QEW. received his 25 w.p.m. cvde proficiency 
ticket and his 30 w.p.m. endorsement. 3GOW has a fine 
e.c.o. i:,:oing now. 3BES leads 3KT in the Frankford Radio 
Club W.A.S. Contest 4.5 to 44. 3HFE is building an emer­
gency mobile for 112 and 224 Mc. 3HCT is back on again 
now. 3KT has a new qth across the street. 3HSG says there 
rtre a2 active 1.75-Mc. 'phones in the Cit;- of Phih. 3UHM 
did a bit of pounding in tbe A.R.R.L. O.R.S. Party. 31"LH 
reports "~iusic dealers cotupeting successfully with radio 
dealers for my buck and a half monthly allowance." The 
Y P.adon Radio Ass•u is holding a contest on 7 Mc. amon,e; 
its members. The losers have to treat the wiuning tearn to 
refreshments according to W3INV, Secy. 3FPC has the 25 
w.p.m. ticket and is working on the :JO. :lKJ got his new 
tower up and will be on soon. 3ADZ is out at Grand Island 
with the F.C.C. He hopes to be on the air from there soon. 

Traffic: WSGKO 2183 3AOC 1:ll9 3F.,EW 508 3BXE 440 
SASW 353 3AKB 303 3HRS 232 3AQN 169 8EU 145 8ATF 
142 3EON 76 3GET 61 31AY 36 3DRO ii 8OML 20 
8UQM 16 3l!'XZ 14 8QEW 6 3GOW ii 8SNZ 3 8GV-3BES 
,, 3HFE-3HCT 3 3KT•3HSG 2 3GHM I. 

MARYLAND-DELAWARE-DISTRICT OF COLUM­
BIA - SCM, Hermann E. Hobbs, \\'3CIZ --- Flppa W. 
Dame, Chief RM, 3NWT. Roy Corderman, Reg. Coordina­
tor, W3ZD. Oscar W. B. Reed, Coordinator DC, W3FPQ. 
AED and WJ are building 56-Mc. ri~. BAK reports 4uite 
a few 14-Mc. QSO's. CDQ holds a W.A.S. certificate aud 
has returned from a trip to Miami and the Bahamas. BKZ. 
GXU, and ECP are fixed for local work on 112 Mc. and at 
t.he time of the inaugural parade in conjunction with the 
local Red Cross were kept QRL with parade orde.rs. l!JIZ 
i,; QRL with his C.R.E.I. course. EQK is O.B.S. for Balti­
more and vicinity on 1900, 3950. and 14,174 kc,s, 'phone. 
FTD will soon be on 14 and 28 Mc. with a new rig. EQK is 
now on 14-Mc. "phone and is still looking for Arizona for 
W.A.S. FE is hack in the game after an absence of five 
years. HAL is on 'µhone Sundays and Mondays. uu c.w. the 
rest of the week and L.O. for A.A.R.S. with the cnll WLQO. 
HUM reports a busy holiday seasu11 on the A-P Trunk. US 
has finished his 500-watt rigs and is active on :J.9, 14 and 
28 Mc. with fine results. Ed reports a new wrinkle for chassis 
construction. He found that his chasf'lis wais acting as a 
,':'Oun~ board when n:1ounted; havir1g a cover for the 
bottom, he stuffed the space with rock wool. This dampens 
t.he vibrations to the point where it i~ unnoti~ea.hle. F'or 
details QSO him direct on either 'phone or c.w. IVT spent 
the holidays in Ghicago. He has been transferred to Ft. 
Monmouth, N. J., for farther instruction. He has been an 
active member of the A-P TL. IV e have enjoyed his •hort 
•ta_v with ns and hope he comes back at the completion of 
his six weeks' course. 73 George, and best of luck. 8JTT and 
8NEL are with us for the present. 

Traffic: W3BWT 1247 BKZ 121 CDG 3 CIZ 910 DRD 
/i4 ECP 63 EIZ 163 EKZ 20 EQK 18 FE 16 HAL 91 HUM 
401 TIS 18 IVT 69 8.TTT/3 4 NF 753 OZ 62 CXL (WLM 
5099). 

:,OUTHERN NEW JERSEY-·- SCM. Lester H. Allen, 
W3CCO -Ass't SOM and AARS Liaison R.M., Ed. G. 
Raser, W3ZI -- Regional Coordinator in charge of Emer­
gency CnOrdinatio~, Ted Toretfi, \V:3BAQ- R.l\L's: 
3BEI, :IBYR, 3ITU - P.A.M .. Bill Hannah, W3EUH: 
Section Net F'requencies, ORS 3700 & 7280, OPS 1980 kcs. 
As a reminder, the Southern New Jersey 8ection QSO 
Party comes oil: March 2, 1941. It is hoped that a good 
attendance will be on hand. Scoring, etc., will be as an­
nounced last month. 3FXV will be in eharge instead of 
aHOJ as previ01u.Iy announced, since Walt has been called 
hy the N.QR. As you will note in the heading, a new O.R.S. 
net. frequency appears for 7 Mc. Due to the many requests 
for an organized traflic net on 7 1'.lc .. it, ha.H been decided 
t,o start this one immediately. lt will Le led hy W3HLV. 
An;vone intere.sted in jvining is urged to write or radio j,'Our 

8.C.:M:. for applications. inru;much a.is everyone i~ talking 
National Defense these days I might mention that we can 
use a few more appointees for Official 'Phone and Official 
Relay Stations in our Section, due to the increai:ie iu traffic 
these <la.vs. A few more •tat ions added to the Net will 
relieve some of the boys who are being overworked. IDP 
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is much improved and is back on 1.75-Mc. 0 phone after 
his short visit to the hospital. HEO ha,.s returned to, 7 
Mc. al(ain. HOJ is on a Naval cruise. FMR suggests that 
each O.P.S. nppointee give the N.C.S. a list of t,owns 
he can cover b.v his local telephone, just in case there is 
.some rui:ih traffic. Elmer still contacb::t 9CAC daily on 
14,:!0U kcs. IOK worked WAR and NAA. He ~.xpccts to 
rebuild the transmitter to 250 watts and is goinp: to try 112 
Mc. ASW is active on the OPS Net and as O.B.S. EWK 
received his Code Proficienc.v Certificate for 20 w.p.m. INF 
e,pects to move soon. lMY built a lazy H a1,tenna for 
~8 Mc. and is having fair results. GHR complains that 
deliveries ure bad on bis various uriginatcd messages. 1\.in.c 
s11g-gestR that we get some sort of contact ~1th Phillipsburg 
for tratlic going to Easton, Bethlehem and Allentown, 1-'enn. 
\Ve 1:1ure could use r3umeone up in that vicinity. ACC is 
still looking for 56 Mc. to open up and reports he gets on 
:u, Mc. occasionally. ABS is rebuilding bis 1-kw. rig and 
putting new B & W coils in the final; he hopes this will cure 
his tremble~. The Southern New Jersey Radio Association 
held its annual election and the following are the officers 
for t.he coming year: 31"DF, President; 3DAJ, Vice-Pres.; 
3GPU, Treasurer; !JGHJ, Gonei:.ponding Secy.; 3EWF, 
Secretary; 3KW, aGVN, 3FEY, 3GVT, 3FBZ, 3GFL, 
3FBH, Directors. Anyone wishing to rorrespond with the 
organization may write iu care of Fred Green, \V3EWF, 
:JOO-9th Avenue, Haddon Heights, N. J, !SY is doing an 
fh job on the SS Seminole, "WNCX." Fritz wishes to be 
remembered to the gang. VE has left Trenton and now 
can be cont:wted at Ilort Bragg, North Carolina, working 
portahle. CCC has been called to active duty by the N.C.R. 
and will be posted on Long Island. Eddie expects to be 
working portahle very soon. Until next month, 73. 

Traffic: W3BZX 373 CCC 51 RAZ 185 DNU ll8 BYR 
98 (WLNV 24J HLY 85 ZI 72 AVJ 68 OQ. 47 IDZ 41 IFT 
41 AQ 37 GRW 30 VE-FMR 26 BEI 24 AEJ-IOK 19 CCO 
16 lTU-ASQ 15 EWK-INF 14 HPX lO .FXV 8 !HO 
6 Il\1Y .'1 GHR 4 ACC 3 ABS 2. 

WESTERN NEW YORK - 8CM, Fred Chichester, 
W8PLA - R,M.'s: BJO, CSE, DSS. FOG, PCN. P.A.M.'s: 
CGU, RVJ\'.l. UNY. PON leads the Section this month in 
t.raf!ic handling. He makes the B.P.L. SZB, a new E.C. in 
the i-,e,ction, is building a. portahle for etnergency work. 
R'l'X has just put in u 250TH final and runs from 800 to 
1000 watts nu 1.75 and 28-1\ic, "phone. VJP, a new ham 
in Lakeport, is building a new rig for c.w. with 200 watts. 
A BN has 1'ebuilt his c. w. rig and is getting out nicely with 
12/\ watts. The Utica Radio Club has suspeuded meetinl'(S 
temporarily at1d the aetivity has he.en taken over by the 
Utica N.Y.A. Radio Club. K.B.T. Club will be up with the 
1,.yll111ers in the next :F1ield l>ay. Nets are now being formed to 
educate operators and equipment is bein~ made ready for 
tests. NWH has started work on a uew transmitter. O1\ID, 
now O.R.A. and A.A,R.S., is une of Bullalo'• proud traffic 
Inen. He i8 •·ebui.lding his ex.citer to make it more fiex:ihle. 
QZP is modeling a smaller and more powerful transmitter. 
H.V advises tbat samples of facsimile transmissions may be 
had by requesting same, euclosing self-addressed stamped 
envelope. A.AU is helping relieve W.N. Y. of Rochester tra!Iic 
through a schedule with KYR. Where are all the Rochester 
traffic rnen~t \V.N.Y. needs ont.letR to Jamestown, Nia$t:ara 
Falls, and Syracuse badly. Write your S.C.M. for iuforma­
tion if interested. DXE is on. 14-Mc. 'phone from new 
QTH. UXL is looking for early birds around 1910 kc. 
every A..M. UVY wants to contact some DX station who 
has not also wurked UXL, ROX is working 28 Mc. with a 
vertical antenna. UBR is now on 1.75 Mc. URI received 
an NC101X for Christmas. Maybe now he will try traffic 
seriously. UXH iR building for 1.75, 3.5 ftnd 7 Mc. with an 
852 final. MB7; is holclingcontests on. 1.75-Mc. 'phone. OWE 
expects to be on the air by spring. OWT also expects to get 
ott soon working 1.75 and 7 Mc. O\VL is getting out fine on 
1.75-Mc. 'phone in the early morning. HVE now operates 
1.7;:;-Mc. c.w. with a 6L6 final. JTT/3 reports into the 
W.N.Y. Net quite frequeutly from Washington, D. C., 
where he is workini;z:. KYR requests more cooperation in her 
emergency corps program. So far ten stations have applied. 
Let's all help het·, fellows. lfXT is t.rying to schedule his 
c<,usin 9CQK. KYR. NTK and PLA have taken their 
tricks ,,. a.cting N,C.S. in the ArII}J· Net. MO! is hark on 
8.5-Mc. o. w. --· ex-8G;rO is planning on getting a ticket 
again. UVF is the station at the Batavia School for the 
Blind. RMR is handling plenty of traffic in the F.T.S. HQG 
i~ hack on 3.5-Mc. c.w. He and CDK are working on 112-Mc. 
rigs. MPN, of the N.C.R., has been called to active duty at 
Floyd Bennett Field. SFD is now active A.A.R.S. JIW, 



NNJ and SZB are new E111c.rgcney CoOr<linators in the 
Hection, 

Traffic: WSAOR 92 CSE 54 DSS 34 F'CG 306 JIW 9.54 
KYR 53 OMD 9 PCN 543 PLA 145 RKM 340 RVM 10 
8MI 92 SBV 68 SF'D 220 TEP IO UPJ 70. 

WESTERN PENNSYLVANIA-SCM, E. A. Krall, 
W8CKO -·· Ass't SCM Emergency Coordinator W8A VY -
Asst SCM ORS activities W8KW A - Chief RM, W8NC.T. 
NCJ says any ham having traffic to move should take 
advantage of net facilities. PER received a new receiver for 
Xmas. QBK recently recr.ived a commission as ensign 
in the N.C.R. and was called to active dut~· Jan. 8th. KUN 
re.••dmed as R.M. as he is unable t.o devote sufficient, time to 
activities. PX and KBJ both came across the nice totals of 
messages handled on 3.\J-Mc, 'phone. TOJ has a new Signal 
Shifter from )i:YL Santa. HWT aleio received a Signal 
Shifter. RIS still knocks them off on 28 Mc. Our •.vmpat.hy 
to RNP and family on the death of father. GKH and MGV 
are now on 3.9-Mc. 'phone. ESR is working for the N.Y.A. 
Radio Department. CIR has a new SX28. Mon-Yough Key 
and Fone Club are organized to a..'3fiist newcomers in getting 
their licenses. UST and V Jy ohtained their licenses with 
t.he club's assistance. A 1.75-l\fc. 'phone net has been started 
in McKee,sport and promise:;: t.o he successful. NCJ report,s 
that the most consistent members of the V{. Pa. Net are: 
HKU. !OH, 1'."'W A. MJK, OKK, PER, H.NO, TOJ and 
himself. Less active members are: DDC. GBC, JSU, KRY, 
KUN and YA. QDV has gone to Detroit to join the Coast 
Guard, QOD moved from Charleroi to Kitanning, Pa. 
BTQ is an active O.P.S, CDG has built an e.c.o. which 
promises to outperform any crystal for stability. The Pa. 
75 A.A.R.S. 'Phone Net continues to operate with as great 
precision as the c. w. nets. BHN keeps the net on its toP.s. 
A.TA has been appointed a. D.N.G.S. Pa. 75 and PX 
D.N.C.2. NO.T replaces AQJ as E.C. at Erie, Pa. All O.R.S. 
and O.P.S. are requested to send in their monthly reports. 
l!'ailure to do so may lead to cancellation of your appoint­
ment. NCJ and KW A make B.P.L. this month. To make 
this column more interesting, any amateur in the "\'V. Pa. 
Rection who has an appointment of any kind should feel 
ohlig:ated to sen<l in a l'eport. · 

Traffic: WSNCJ 71,g KWA 288 CKO 113 CMP 78 BHN 
76 JSU 64 BTQ 60 MJK 54 ETD 46 KBJ 44 R.NO 40 
PER 39 SFV 26 KRY 24 KUN-OKK 22 RNH 22 PX 20 
TO,J 17 NDS 18 TTD 14 RAT 13 Hh.7.J 12 NDE 9 !UH 7 
RAU-RIS 4. 

HUDSON DIVISION 

£ ASTERN NEW YORK -- SCM, H.obert K Haight, 
W2LU - MIY enjoyed a visit from WlMDV. Dot is 

doing a swell .iob as State Radio Aide in A.A.RS. KWG 
is back from recruiting duty in N. Y.C. Welcome home, John. 
LSD is handling messages for the Army boys at Larchmont 
Barracks, MHW has a 11ew 616-809 rig running 65 watts 
which works F'B, The R.P.I. boys are planning to go on 112 
Mc. soon. JRG reports JRG and family visit HJM and fam­
ily at party; HTG-FWK and 2GNS with YL's also attend. 
MEC joined the A.E.C. :.nd new ham local W8DJR. MEC 
rec QSL's from Philippines. NIY manag~ to get on for 
N.C.R. drills with a nice signal. LLU rebuilt his 6-tuhe 
super to conform to the revamped circuit in Nov., 1940 
/}ST. It works F'B. KF'B reports operat.in!( almost entirely 
vn :i,9-Mc. 'phone and occasionally on 1.75 Mc. KF'B in­
stalled e.c.o. and gets 100 per cent results from every enll, 
ACB is back on the air from his new home and E.C. 
activitie.s are under full swing. 

Traffic: W21\HY GR9 KWG 189 MHW 21 LSD 117 SZ 
12 JRG 8 IIIEC 1 (Nov.-Dec. MIY 476). 

NEW YORK CITY AND LONG ISLAND - SCM. Ed. 
L. Baunach, W2AZV - Alter heing off since 1U30, BIV is 
now O.R.S. again. !\:1HD Bends in his first report and is out. 
for r!eliverie.s. DW is out for a big traffic total. MRL makes 
the B.r.L. on deliverie.s. l\lNF st,arted off the new yP.ar by 
handling traffic and is on 7 Mc. every night from 7:00 P,M, 

to midnight. ITX reports from Ocala, Fla. and will be 
traveling out west, for the re.5t of the ,veai' with the General 
l\1otorA Previews of Pro~ress. EOT is now at. Fort Slocum in 
the regular Army. KG D and LQP are at the Coast Guan! 
Radio school at New London, Conn. LGK finally found his 
eousin ex-2A UL, now ICZ, aft.er eighteen .\·eari:;. EC reports 
that the A .P. Net has outlets to most Corps Area net• aud 
state net.A- for the handling of traffic:- for the boy~ who are 
away, and can aiRo take traffic for K5 and K6 on 3630 every 
night at 9 :30 P,M. E.s:r. llfT and SC rnn high tratlic totals. 
IXQ is on 1.75 Mc. from his new QTH in N,Y,C, JGB is us-

Robert A. Kirkman, Director of t,he Hudson 
Division A.R.R.L. advises that the Board of Educa­
tion of the City of New York has :1n emergency 
training program for nationn.l defense and will ao­
i:•ept aJ)plica.tions from a limited number of men 
interested in training as radio operators. Trainees 
rnust he re$i<lent. of New York City. Classes are 
helrl in five horoughs . .Further details may be se­
cured by contacting Mr. Sam Harper, Trade Ad­
vL .. or, Radio Board of EJducation Bnildin1Z, Room 
1010, J 10 Livingston St .. Brookl,·n. N. Y. Please 
mention A.R.R.L. if you a.re interested and write t.o 
t.his agency. 

ing new 28-1\ic, heam. FNJ's kw rig is completed. JGB ia 
interested in O.P.S. INF' finished his new signal shifter using 
iA5's. KYV gets out on 1.75-Mc. 'phone using l½ watts 
input to a midget A.C.-D.C. job. CCD is on all bands tLsing 
his new e.c.o. job. JJN is huilding his new superhet and 
e\:.dter for good stable schedules. VG was off due to blown 
8fl6's and a cracked xt,al. DOG was operating with only one 
866 on 3!129-kc. 'phone and did not notice any difference, 
LBI is now the tt'l1stee for the City College ·Radio Club 
station, W2HJ. MRV is using his new e.c.o. with good 
rnsults. BGO has a Hew xtal rig and new antenna to go with 
it. BCS sends in his first report. LOQ moved to Berea, Ohio. 
AZV is hw~.v breaking in two newcomers. CHK spent the 
past. month in N.Y.C. moving a b.c. station. WlKTF is vaca­
tinning in Honolulu and schedules IYX from K6MVV on 
28,540 kc. HGH graduated from Cornell and is now on :18 
Mc. with a pair of 812's. AOA is out of the hospital after a 
narrow escape from the g_rim reaper. GPO and IYX (one 
block apart and both on :!8 Mc.) find that t,he splatter 
supressor cuts out all local spla.ttf'.r. EYS's regular operating; 
frequency is 705.5 kc. DBQ is looking for any stations in 
Brookl;·n who are intereste<l in the A.E.C. MT can be 
her1rrl nn t.he t-ieetion every night at 8:30 P.M. on 3710 kc. 
All st;itions with trallic for the Section should call him. 

Trallic: W2SC 739 (WLN 858) MRL 461 BO 458 MT 
441 KI 395 DW 226 EC 138 FAQ 133 DBQ 119 LPJ 114 
MRV 67 AZV 54 MHD 41 AV 38 LGK 37 JJN 18 CET­
C'HK 17 IYX-AA 14 HGO-CET 13 CTN 11 INF-FLD 10 
KYV-BYL 9 ADW 8 CCD-DLR 7 I,YC-DOG fi BOS r, 
NHD 4 AZM 3 HGO-KWB-LBI 2 LID-ELK 1. 

NORTHERN NEW JERSEY - ACM. Edward Gursky, 
,Jr., W2LMN - ltMs: 81/,J, COG, HMJ, HXI, IYQ­
PAM LXI. Section net Frequencies: 3630, 7070 kc. New 
appointments: O.R.S., BNU; PAM LXI. More promptnP.ss 
i:-1 11rge'1 in p;eUing monthly traffic reports to t,he t4.C.l\L in 
time to appear in QS2,. Report,R ~ho11lrl he mailed aR ~non 
after the 15th of each month as possihle. The Long Brunch 
Henior High School now has its own station. The call iis 
W2NOZ 1<11d they operate on 1.7.5-Mc. 'phone after :J P.M. 
The ,JerRey Shore .A.m:1.teur Rn.clio Association is or,zanizing 
an emergency net. CIZ is now in the N.C.R. KXT reports 
plent~• of activity on 112 Mc. around Plainfield. HXI ha,! 
over a thous:ind total t,hls month and wants a new rect>Jver 
so hecn.n l1ear rnorP:tratllc! l\iNTisnowN.C. 3 of theN. J. 40 
A.A.R.S. Net. MRX will be on 28 Ilic. 'phone shortlv. MRK 
put the finishing- touches on his new ri,r, He now works a.5, 7. 
14 and 28 1\Ie. ,TR.U ha, his eye on a 3.5 w.p.m. endorsement 
for hiR Corle ProfiriP:ncy Certificate. JKH rehuilt his rig and 
it 1s nnw in a five-foot. rac~k. In a re<'Pntl;\· held Plection of t.hP. 
rnterMt:-; Amateur Radio (ih1b the follo\\ing officers were 
elt:-1'.'ter{: 1-IAO, Pres.; ex.-HALO Vic-e-l'res.; F'DL, Treas.; 
EWIII. See .. JQAisnowa married man. GDK,GBY, FSQ and 
[£\fJ a.re in the communicationR platoon of the Headquarters 
troop, lU:!n<! Ca.vain·. The thirrl annna.l Ten l\.feter Round Up 
\-Ya~held in Kearny anrl wa.,;; a higeucces~. CIY has been called 
for act.ive ,luty b_v the Nav;·. Ji\fC has arrlied for U.P.S. 
MRJ has done likewise for O.R.S. The 40 meter net is 
gradually getting larger a.ttendance but can l:lti1l use more 
members. .-\nyone interested get in touch with U-eorge 
L:inge, W2IYQ, HCO spent the holidays in the sunny 
Routh. MWW and MLW are ,wtive on 8.5-Mc, c.w. Many 
frllows report rer.Piving their "Code Proficienc:v" award. 
HAVE YOU? 

Tmffic: W2HXI 1083 CGG 551 MNT ·175 JUU 209 
lYQ 186 MNO 174 LMN 149 (WLNX 167) 111HJ 116 
1\LLX i7 BZ.r r,n ,WT,NF .;n) HCO 52 .me :i~ BNU 27 
NDL 17 LXI J;l J,e\R 7 i\IRJ 5 IZV 4 MRX 3 :\IRK 2 
CNov,-Dec, HOO 54 LXI 8), 
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PRECISIDN·Series844~34 RANGE 
AC·DC VO LT·DHM·DEC I BEL·M ILLIAM METER 

Designed to meet the exacting requirements of Amdteur: Lc1bordtory1 

Industrial, Television and Radio. 
e 6000 VOLTS 

e 10 MEGOHMS 
e 12 AMPERES 

1,000 ohms per volt AC & DC 

*· 6 AC cmd DC voltdge r,:mges 
to t>OOO volts * 6 current rdnges 
to 12 AMPS * 4 resistance 
rdnges to 10 MEC3S * SIX DB 
rdnges from -12 t.o +70 DB. 
k SIX output rdnges to 6000 

voits * 4Slft 4-00 microdmpere 
edsy reading meter * 19(, wire­
wound bobbins ond matched 
metallized multioliers St]!, DC 
and 3% AC overall accuracy. 

St..~ries 844L (itli!Rtrate<l) in hanhvood walnut tinished carrying case 

fJe1t !~rfc~~- ~ .~'. l,e:~ ::~t.t~~ie~ ~~~ .t~~~ !~~~~-....... .... $2!. 95 
More than 40 models in the PRECISION 1941 LINE ... IS 
Mutual Conductance Tvµe Tube l'<:"t-t~t~ an<l ~et Tef.tPrs, 16 ·Multi­
Range Tf>~ters, Signal t.;.eneratorR, etc .•.• See them at yo1u local 
di!',tributor - - -
Ask for the PRECISION TEST EQUIPMENT 1941 CATALOG 

647 Kent Avenue Brookl.yn. New York 
F.xport /)i1.•.; 4.58 Broadway. New York, U.S. A. -C,ihl~s: Morhan<'x 

ROTARY CONVERTERS 
Janette Converters 
were the ORIGI­
NAL machines de­
signed and built 
especially for ra­
dio crpparatus. 
These machines pro­
gressed with the indus­
try ,md have made 

such cm outstanding record for economical. 
reliable, trouble-free operation that today 
Janette r.md quality products are synonymous. 
WARNING: Janette 
converters are being 
imitated - be sure 
Janette is stamped 
on the name plate. 
Dynamotors, 9ener­
Gtors cmd 1notor­
qenerators are also 
nvailable. 

MAY WE SEND LITERATURE? 

Janette lfumutacturtnq- eomparu, 
556·558 "West- lllonroe Skeet e.hic.aqo-, Ill 'U. S JI 
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After t~ode Profieieney 
(('ontinwd.from Jl(tflt :l:1J) 

mukcs pcl'foet.. In other wor<ls, get a mill in ;rnur 
operating position by hook or Prook and 1.llle it 
regularly. At the N .C.R. Radio SC"hools touch 
typing is taught at the .mme time code proficiency 
i~ advanced. Letter writing will aid typing speed 
and keep it above your code speed and the com­
panies give charts awl tips on learning typing for 
thr a;;king. If you have the rudiments of the typ­
inz (and apparently most hams use typewriters 
already) it is just a matter of slipping the ca.w; on 
onr'ct head and learning to coiirdinate faster and 
faHter so that the words put themselves down on 
the paper as they come along. The 'phones will 
help shut out any noise the typewrit.er keys make. 
Pick a good eommerdal-strength ::;ignal. The 
WlA W trmrnrnissions enmc .in daily except Friday 
un eaeh amateur band and may be useful. See 
page 57 uf February QST for a big bunch of press 
Kr-lti!dulcs that will fit almost any pmctice prob­
lem. The typewriter keys may jam up at first, but 
thev will soon behave. You will find indeed that 
eve;:,_ 25 and 30 w.p.m. transmi<ision requires only 
a slow measured cadence in typing, slower than a 
lot c,f letter writing you already do on your ma­
•.·hine, we wanant. 

}lead what we ,;ay on "copying behind" (p. 45, 
,January, 1941, QST). All that applies particu­
larly in learning to write it down on a mill. Don't 
he ;ifraid t.hat you cannot copy code on a type­
writer .. Just try it, and keep with it, w-dng some 
regular press or ,:ode practice trarrnmissions to 
give :vou a ,;teady ,;ourcc of ,;ignals. Once you 
hegin to coordinate, and the brain directs a ~e-­
qu~nce of finger operatiollS so you don't have t,o 
hunt around the kevboard, you only need a mite 
of "copying behind;, ability: Then you will begin 
to put wore! groups down ''automatically" while 
the brain is Htoring up the next train ,,f code 
1t10dulation that in a moment will turn into an­
other typing sequence. Two words can convey the 
needs in leaming how to take it on a mill: 

(1) Coordination. (2) Practice. 
ForC"e yourself to copy a little behind the in­

(•oming signals. Don't worry about missing any­
thing. Make the subconscious mind accustom it­
~elf to digging up the image,; of words for transla­
tion into eold type a short while rifler the trallS-­
niitting operator has sent the dmi-acters. The 
mind develops a sort of automatic response. The 
ears-and-brain, the intelligence department, then 
another department of brain-eyes-hands all cor-­
rdated into a finely working whole doe~ the job. 
These faculties work together after we give them 
practice. Ability to cupy on a mill may come 
~lowly at first but you will be surprised how ~non 
your friends will marvel at what you can <lo! The 
ability to ma.kc mill copy is 1.'ery worth while. We 
heard a broadcast anno\lllccmcnt of a nmv opening 
for eocle men who could r\lll teletypmuiters and put 
<lown code on a mill just while writinll; these lines! 

Don't try to do it all in one day. A reasonable 
practice period every day or two is best. Each 
period is a stepping stone to tJ('tter correlation of 
the faeultiei', higher c·nnfidence and real ability. 



l. A qla.sstube, continuously drawn 
with utmost precision to the size of a_ 
small pencil lead. LI the beqinninq 
of an ffiC TYPe BT Insulo.ted Resistor. 

2. The tube with a coaling of Metal• 
lixed type resistance material per­
manently bonded to its outer surface, 
and stabilized by a baking process. 

3. Special lead1 for ea,y .olderinq 
have enclosed, positive contact to 
element which cannot open. lnser .. 
tion of leads inside the element tube 
aids rapid heat dissipation, drawing 
heo.t out of the resistor. 

A finished 1°watt unit. Element is 
completely sealed by molded insu­
foting phenolic. Moisture cannot 
enter. No possibility of grounding-. 
Lead, o.nchored inside insulation 
cannot turn or pull loose, 

RC'• 
\e<:\lt~sistor,Y'itli its obvi9u.11 • 

e~ .. et$.,C:::Q~p11re i!ith 014:Jtyie, 1fon:i~sul;;_ted .. 
:i:esulted in. such uniformity of a.ppearance 

difficulffo dfatinguish one make from a.l:'lOther. 
iimilarity, however, is only skin deep-only as 
as the insulation. 

c,.tl(~s ben~~th is of the ;_,tmost importance from the standpoint 
ormc,nce. The ov.tside insulation is important oniy because it 
ts thi, inside resistance element, prevents shorting and £acili­

rap!c\and economical assembly. Not this protection but what 
t.eds is the final determining £actor of quality-and it is under• 

,:: ···••}ft~ttfh this insulation that insv.lated resistor similarity ends. 
A.,an c,µtsJanding example, the IRC type BT insulated resistors, 

•·oomprising J:he unique "Metallized" filament element and specially 
P' ··· developed insulating phenolic ,iovering, have humidity characteristics 

"i•hitherto unobtain1;td. More than 10 cycles 0£ alternate two hour im• 
··c • .c. .. , iiiersions in 100°C. and O"C. salt solution followed by two hour 

... Iaetdings at normc.J rating result in an average change in resistance 
: ... vi;llue of less than I 0%. 

In connection with the present defense program such performance 
fs essential for dependable communication equipment but it is also 

,i:>bviously vezy important £or alt commercial applications. 

, v p E .\ a' , ,, N\s u L A. 1 1: ·· o 

RE'SlSTORS 
1NrERNAr10NAf REs1sr11Nq ~c;,., ,401 N. a110AD sr., PH1u. 
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Engineer, beginner, old-timer, "ham" dnd 
SWL alike (and a few YL's, too) - you'll find 
them di! here at SUN "chewing the rag" with 
our highly competent, trained technical staff. 
From far and wide they come ····- to buy, to 
look, to listen and swap tall tales about the 
good old days gone by and the good days 
still to come. Man and boy they've been com­
ing to us since 1922 for their every radio 
requirement. There must be a reason! 

CWhy f7V ot ~ry GUs_, cc;oo? 
IT'S SUN'S Plus-Perfect PERSONAL 
SERVICE that MAKES the DIFFERENCE! 

FOR THE FIRST TIME! 
VERTROD NOISE-REDUCING 
COMMUNICATIONS ANTENNA 
At Ions ldst! A real noisa~reducing ,,ntel'lna system 
that covers the entire broddcdst dnd short~wdve 
bands. Ronge 500 Kc. to 60 Mc. Speci•lly pe•ked 
for 10, 20 •nd 40 meter operation. 9 ft. rust-proof, 
,olid duraluminum rod. 
AMATEUR NET................... $7.06 

Write for illustrated literature 

IN STOCK! 
MILLEN ECO V ARIARM 

Reddy for immedi•te delivery - this complete, self. 
powered ECO unit with •II coils ,nd tubes, as described 
in J•nu•rv OST by W9YZH. Offers low drift, good b•nd 
-;pread. 
AMATEUR NET ............... .,.... $29.50 

WE CARRY A COMPLETE LINE OF 

R.C.A. Air-Cooled PENTODES 
Fil. Max. Plate Ma,. Plate AMATEUR 

Type Volts Volts Input Volts NET 
81 3 ·10.0 2000 '360 $22.00 
81-4 10.0 1500 225 $17.50 
815 6.3 soo 75 $4.50 

Write for latest R.C.A. X'Mitting lube Guide -
Form IP2994 
IT'S FREE! 

TIME PAYMENTS • TRADE-INS 
New York's Oldest "Ham" House 

W2JEH•W2DXC•W2LFV•W2CLH •W210P • W2JZH 

•
~RA.D10 CO. 
~12 Fulton Street, 111:n New York 

. "'- Cob/, Add,ew SUNRAD/0 NEW \'ORK . 
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Taking ten words on the line is fairly simple once 
our ability to put copy down is sufficient. This is 
just an extension of the "copying behind" thesis 
to the point where we have time enough to scan 
the copy as it goes on paper. After the first five 
words are on a line hit the space bar of the type­
writer an extra whack or two before putting down 
the next five. It is amazing how easy this method 
of logging copy makes it for us to check up on the 
group count before we receipt for a message. 

llandle Traffic for Accuracy and 
Procedure Gains 

Recently we reviewed results of a certain 
competition for code copying ability. We found 
that with all classes of amateurs competing and 
some of the runs purposely made through artifi­
cial interference, it was the man with traffic ex­
periP..nce that was able to turn in the best copy. 
Why? Because he wa.H more familiar with making 
written copy than those interested in rag chews 
or DX who also entered. His habit of correlation 
of faculties was so cultivated that most of his 
response was automatic. He was thus able to con­
centrate the extra little bit on the "difficult" fiig­
naL This made his ability to get down accurate 
copy greater. 

Handling traffic involves not only receiving 
(writing down) of an address text and signature, 
but the preamble and check must be , accurate. 
Procedure for getting fills, general practices for 
time ~aving and accuracy, the devPlopment of fine 
points in character and word spacing, sending 
that takes into consideration the receiving oper­
ator's problems and difficulties -- all these are 
called for and developed by TRAFFIC HANDLING. 

For years the League has recognized that re­
laying traffic was not only a whale of a lot of fun, 
but the best operator training for radio amateurs. 
The Brass Pounders' League exists to give prom­
inence to the most consistent traffic handlers. The 
A.A.R.S. too recognizes the training in procedure 
and general ability through traffic work. It.s nets 
make traffic the big thing. A limited circle can be 
reached by radio with the best of equipment. 
The message, however, can carry on beyond the 
two operators on a circuit, conveying and bring­
ing back ide'as. The miracle of accurate exchange 
of information at distancE>.s is made possible by 
the message, always transcribed and recorded. 
So to those seeking to become top notch oper­
ators we suggest first going after one of our Pro­
ficiency Certificates and then getting into traffic 
work as thoroughly as possible in order to reap 
the benefits in terms of code speed, procedure and 
all around accuracy that will come to you from 
your traffic handling. 

"How do I get started in traffic handling'?" do 
you ask? The first step is to examine t,he message 
form. Write out, a message or two, just to i-;how 
yourself how it is done correctly. Page 432 of the 
Radio Amateur's Handbook can he i,onsulted 1, 
or t,he booklet Operating on Amatuer Radio 
Station will be sent gratis to League Members 
who request it. With the correct makeup of a 
message in view one may next work some brother 
amateurs and surprise them by sending a message 



.·, '· SE SURE lO I I O UJ· A I") I)· 
f .. ·:.:, SEE lHE A/tZw 17 - ~ ;;~ 
.. · $29~ and $39~ Receivers 

,,i;:with TU.NED R. F.STAGE on all Bands/,:·/ 
t;_,.·. . . .:... . . -' 

MODEL O 435-A O 
- 7 TUBES - $29:!! 

The efficient Tuned R.F. Stage on all four bands, with 3-gang tuning 
condenser, provides improved selectivity, better signal to noise aud 
image ratios and greatly increased sensitivity. 340° band spread dial 
with 8" coverage assures accurate logging. Has electrical band 
spread, BFO, AV C, iron core I.F. transformers, 6 ½" Howard-I ensen 
speaker, copper plated chassis, etc. Tunes from 540 KC to 43 MC 
(556 to 7 meters). Howard Progressive Series Plan provides factory 
conversions to higher performance receivers at any time. Sturdy steel 
cabinet is finished in gray wrinkle enamel. With Carrier Level Meter 
as shown - $12.00 extra. 

MODEL 0 436-A0 -a TUBES-$39~ 
All features of Model "•t35-A" above are included in this new 8-tube 
communications receiver, plus an efficient automatic noise limiter 
and the famous Howard Inertia Tuning Controls. May be converted 
at any time to Model "437-A" --··- 9-tube receiver. 

MODEL 0 437-A .. -9 TUBES-$54~ 
Incorporates all of the features of Models "435-A" and "436-A ", 
plus an additional stage of I.F. and Crystal Phasing Control to 
eliminate unwanted signals when crystal is installed. Model 
"437-A" is the final receiver in the Howard Progressive Series and 
through the use of the finest components and the latest engineer­
ing improvements provides au exceptionally high degree of sen­
sitivity, selectivity and stability. Cabinet, tuning range and basic 
construction is identical to Models "4,35-A" and "436-A". Model 
"437-A" complete with crystal - $62.00. With carrier Level 
Meter as shown - $12.00 extra. 

MODEL-0 490°-14 TUBES 
With Crystal 10" Speaker $149~ 
One of the finest self contained professional 
type communication receivers .. Has two tuned 
R.F. stages, calibrated band.spread, air tuned 
I.F. transformers, variable I.F. selectivity, 
temperature compensated oscillator, split 
stator tuning condensers, variable audio fidel­
ity, automatic noise limiter and 8 watts~o.f 
push-pull audio. Provides super sharp tuning 
or broad fidelity for reception of music. The 
Howard "490" is the result of years of engin­
eerin11 and development - the specifications 
tell their own performance story. 

' AMERICA •s OLDEST RADIO MANUFACTURER (Ex~ort and Pacific Prices Higher) 

HOWARD RADIO COMPANY 
1731-35 Belmont Ave., Chicago, Illinois 

Cable Address: HOWARDCO., U.S. A. 
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~PL;;, MODEL 1696-A 
You've solved your problem of getting maximum efficiency from 
vour transmitter when you invest in a Mo<lel 1696-A Modulation 
Monitor . ... A new monitor with improved shieldilt2" . ... Just the 
unit for to-meter bands. Plug it into your AC line - make simple 
coupling to the transmitter output and the monitor shows: 
e Cartj.er R~f.er~nce Level• Per cent of Modulation• Instantaneous 
Neon Flasher (no inertia) indicates when per c-ent of modulation 
has exceeded your predetermined setting. Setting can be from 40 
to 120 per cent. 
Helps comply with FCC regulations. Has two REDeDOT Lifr,time 
(:;.uaranteed Triplett instruments. M.0dern.istic metal ca.-.e. Model 
1696-A - Amateur Net Price .......•.•...•.•.•.•...... . $34.84 

~Hso auailable as a. radt J14nel mounting unit 
For More Information---· WrJte Section 253, Harmon Avenue 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 

Type R i~ t.lu_• 
...;_traight coil. 
•.'~~n t.cr tauped. 
t'vpc BL {Illus­

trated) is avail­
aril<' ,:enter or 
~•nd linkf'<l. Both 
t YPC$ from 10 to 
tri(I m~t~r~; 
prirf:"d frQm $LUU 
to $.l.~U net. 

Bluflttti, Ohio 

BARKER & WILLIAMSON 
lhd1a Manufacturin&i £nJ:,neers • ARDMORE~ PENNS Y l. VAN I A 
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to them or to a third friend both of you know. 
Messages to other amateurs arc a natural means -
of ,:,xchanging eomment and maintaining friend­
ships. Handling messages brings prestige as well 
aB fun and profir-ieucy. To get into the game and 
get, n.lJ the bcnfits you should not stop with one or 
two prar·tiee messages. You must aim to hook up 
with otber amateurs who are interested in traffic 
handling to get all the benefits. 

In working amateurs slmot a message along 
nnd see if they can take it! Ask if they could keep a 
s<"hedule ,ind handle a few each way. Spend some 
time tuning the band and looking for a station 
north-south-east-and-west of your location who 
will keep a schedule. Hook up with operators ,,f 
about your own speed who would also like to 
develop their ability and have Rome kaffie fun. 
Point out that your proposal iR not <inly fun, but 
i;i;ood c,perator training, of possible µotential 
defense value as a radio circuit. Every organized 
system of schedules at any rate will add to t.hc 
public intr,rest. inherent. in the amateur station 
license authorization ... for both skttions of a 
circuit or for all participating. 

.N r>xt month we hope to start. a Rnrie~ of art.i<'les 
thttt will tell ,something about forming messages, 
what their different parts are for, a cheek and so on. 

Aspire to traffic handling. Report your traffic 
t.o the 8.C.l\1. for the previous BO days on the J 6t,h 
nf e:wh month. With your third t.raflic report ask 
him about qualifying for 0.R.S. (Oflicial Reluy 
Station) appointment so he will send you an ap­
plication blank. Get the name of the R.M. or 
P.A.M. who organizes net.A in your 8r.dion from 
t,he 8.C.M. Like everything else clon't expect too 
m1wh of traffic handling tmt.il you have learned 
the ropes. Tt is most dfedive if you know how to 
use it. It is ineffective if you try to give your 
messages to opm·ators who are irresponsible m· 
have no proper intere;;t ot' are uninformed of the 
various nets and routes and traffic ,stations. 
Study of t.he ealls at the end of each part of Sta­
t.ion Activities will show you stations that are re­
liable, stations t.hat arc lrnndling traffic. Aim to 
be ,:,ne of them! Most of them work on 8.5- or 
7-Mc. bands but a reliable operator for a schedule 
is of e01n·se nu whatever band you find him! A 
directional CQ naming the dir~etion and town 
you want will help move traffic intelligently. Use 
the General Traffic Period (explained in QST for 
the last three mont.hR). BeRt of all, get yourself 
~ome ~r·hedules wit-Ii traffic stations and keep 
them faithfully. If you have never been in the 
traffic end of the game you will find new pleasure 
in this work. Traffi<', like all other activities, 
will return dividends to you in proportion to 
your own pffort. We Kuggest. traffic handling as 
the sui-0 1<,ad to the higher ,·udc proficiency 
awards. Keep at it after you graduate at 8;i 
w.p.m. and you will go still farther. Make your 
first aim real rnde proficiency. Oet so you too r,an 
take it, on a mill. For pract,ical experience in han­
dling communications fl.O for traffic handling in a 
big way. It is a stepping stone to top rank in operat­
ing; it is a. sure roa.d to higher code proficiency. 

! s~e .{bow Ham Me.ssaye Handling, p. 40, Augl.16t, 1\l35, 
QRT. 



NEW NATIONAL NC-200 
The All 'round Communication Receiver 

NOW in stock for immediate delivery 
ON EASY TERMS! 

,:oun 
CALL LETTEllS 

IN •• -.Lit •••. toe 
p t these big shadowed de­

l~comania letters on y~ur 
ca Shack door• auto win­
::: etc. Nearly 2" highe 
. d dime for yours today• 

Sen Be tiure to give call 
letters. 

i: 

EE 
a book eve'CY f R a~:nshouldhave 

BIG NEW CATAlOG 
with roan_Y 

1 ust ~:,ut • thW we've ever 
inore items the cuverti of 
put between Tbom,ands ~f 
anY c_atalo~-,ts pa.rt~. a._·­
ban~_ru.ns, sc 'ues ut be:rt 
t.::(>:isuries, ~u~P }luD.dreds of 
knoWll ~ake ;nus book be­
i1lustr:-1t10:1s. , "'hatn" RhackT 
1on~s in e, ~n tant reference. 
ready for ins l· vour new 
Helps you P 'fs" learn sizes 
~~:t' st~ific~~ior~ before you 
,,tart construction. 

HOW TO 
ORDER 

ymcnt a-nd 
Send down pa with 
credit refer;nc:~ip im­
your order. :n credit 
inediatelY Tup ay ba.1-
a,-pproval. i: :: ~arryint 
ance plus ·:1 monthly 
chs.r&e in e~u$5 or in.ore. 
pa-yinents o 

Sjx general coverage ranges, and four uniform 
amateur hanrl flPread ranges, all with detinite 
ac,-curat~ calibra~.ion. l~ook 1ip rect:'t1t NATIONAL 
adk in (J.','1' for tutt rl.ctails of this set, and order 
from NEWARK today. 

Complete with 10" $ 
speaker in cabinet to 14• 7 5 nl/so~· cash price DOWN 

$11.?3 per month for 12 months 

ECO VARI ARM I 
MILLEN MODEL '10700 

,.\n l~c,1nomical, ~table b;( '(~ t•xdtPr, just a~ 
descrih~d in Januar~- (}ST (p_ 81), and advertised 
by Jame:,, .Millen. Ordf'r it along wtth anv re<'(•ivn, 
')T with $.!{.I worth uf other -
accessories, and you can pay 
on f"<'l.!'!Y terms. \Ve ~hip $29 50 
prompth·. Order now, Ca11ih • 
price .. , 

OIL FILLED - OIL IMPREGNATED 

FILTER CONDENSERS 
\S 9 \,o~s 5 ( 

Thousands now in 
use bv "ham~" whn 
are ~till wondering 
how we can sell sttd1 
deµendable riualit:...­
condenm~rs at such 

low prices. No compromise with quality, 
Made hy a leadinR: man1rfacturer and 
GUARANTEE!_> at rateci vnltage8. 

Mfd. 
I ., 
4.4 
2 
8 
4 

V 

Size 
x:~l%:1:1¼ 
1\fisc. 

Volts l>C. 
1000 5 
1500 
1500 
2000 
:woo 
,:moo 

5 i,; J 'i'. X t--if 
·~!Rx~\¼xf:14 
5 X ;{"i x.l½ 
5 1:,Hii x~{% 

Pr.tee 
$ .50 

,()() 

1.50 
1.50 
l.75 
.1.75 

.. . -

Newark's larger volnme of 
a!Uateur busin·t"'-S makes this 
unmatcherl vah1e pussiLte. 
!\Jade Ly one of the laru;e-:-:t 
tram~formPr rnanufacturl:'rs. These huskv 
tranRfornwrs have a placE" in evctv Halll 
.Rig. Guaranteed. As illur-:trated. ' 

Choice of Two Filament Types 
No. 4140 - 61J0-0-61JU V. - 200 • 
~fa. J:fi!a!T!ents: 7.~ V.C.T.-.~A. -- $2 8S 
\\}L~·_f,· 1~~.-~~-~- ~·.s. ::c::':~1.0_ ~-- . 
No. 4240 - 6no-l>-(l00 V. - .!,Oo 
M.A. Filaments: o.3 V.-4 ,\. - ,,.3 $2.85 
V.-3 A.-5.0 V. 3 -\, Wt. 8½ lbs. 
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GARDINER-LEVERING 

TYPE "5° 

TYPE "J" 
Double-purpose instrument~ code 
teo:cher dnd dutomdtic sender. Sends 
from 6 to 70 words per minute. 
Built-in tape perfordtor. Cut your 
own code~prdctice tdpes ,:1nd mes~ 
sage tapes. Complete with dlready 
cut pr•ctice tdpe •nd 5 rolls of blank 
tape. Repeats Cdlls and messdge~ 
indefinitely. Length of messages. 
prdcticolly un- $1i O 
limited......... .5 net 

Sends from 4 to 60 words per 
minute. Higher speeds if desired. 
Complete with 10 rolls of double. 
perforated lesson t•pe of Cdrefully 
selected ,.md drr,mged matter for 
speediest results in learnins code, 
1Viost compdd .Jnd prdctiail 

~~~ke:~~~~~,-~~ $17.50 net 

BUD 
Code Prdctice Oscilldtor and Keying Monitor. 
Ideal for code schools ............ $7.95 net 

SIGNAL 
Code Prdctice Set consisting of a Buzzer and Key. 
Mounted on a wooden base and completely wired; 
including a detailed instruction book­
let............................... $1.98 net 

W2IJL · W2LJA · W2KWY · W2JKD · W2PL 

OUR,~ALU~ IS OUR RECORD Of LOYAL SERVICE 

103 WEST 43rd STREET • NEW YORK, N. Y. 

CABLE ADDRESS: "HARADIO" 
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Traffic Fun 
(Continued from page SJ) 

to learning the highest operating technique. Ev­
ery amateur can help extend the collective ability, 
the prestige of the fraternity and our raison d'ttre 
by a more general handling of messages using 
both c.w. and voice making use of all frequency 
hands! Beyond this lies a widening field of traffic­
training opportunity. There are numbers of 
cantonments and camps and training schools and 
more t,o be t'$tablished! The boys away from 
home require personal contact with home to 
help them mai.utain high morale. Every amateur 
and appointee uear these groups is requested to 
constitute himself a point for friendly contact and 
traffic origination. 

-F'.E.H. 

Posh-Pull 809's 
( Continued from page 3/j l 

for 750 and 100 volts, 250 ma., if both 'phone 
and c.w. operation at maximum rated input is 
contemplated. A fixed biasing voltage of 20 
to 25 volts will be required to cut off plate 
current at 1000 volts and this bias is assumed 
in determining the recommended value of 
resistance for the grid leak. 

Plate voltage should not be applied to the 
amplifier until the oscillator has been tuned 
and the amplifier neutralized. An active crystal 
will oscillate with C2 set at any position. Off 
resonance, the oscillator plate current should 
run in the neighborhood of 100 ma. Two dips 
in plate current will be found over the range 
of the condenser. The one near maximum 
capacity indicates resonance at the crystal 
fundamental and the one near minimum ca­
pacity indicates the second harmonic of the 
crystal frequency. At minimum dip the plate 
current should run between 80 and 00 ma. Bv 
switching the meter to the second position, ft 
will be found that readings of grid current are 
obtained at each of these resonance points. 

With C2 adjusted for maximum grid current 
at the fundamental, the amplifier should be 
neutralized by adjusting both neutralizing 
condensers in small steps, keeping their capac­
ities equal at all times. A check on the neutral­
izing adjustment may be made by any of the 
usual methods, such as test with a neon bulb 
touched to one end of the plate tank coil, 
which should not glow at any point in the range 
of the amplifier tank condenser, except possibly 
at minimum capacity. Another test is that of 
observing the grid-current reading. When the 
amplifier is completely neutralized, swinging 
the amplifier tank condenser through its range 
should cause no change in grid current. When 
not neutralized, the grid current will show a 
sharp dip when the plate tank condenser is 
tuned through resonance. 

Plate voltage may now be applied to the 
amplifier and the plate circuit tuned to reson­
ance. It is advisable to make preliminary ad­
justments at reduced plate voltage. Voltage 



rlVE YEARS' LEADERSHIP IS. Y <·· .. ·.··.••· .. · .. · .. ·• 

IEST GUARANTEE 01' QUALITY' 
lnited Rectifiers long ago met the highest rating al'ld 1J;~1t(~{ 
hot are made today. The following points hold thesefarriQvsh.1bes. 
'l an exclusive class: . . .•.•• \.>•,i· ·.:• . . '!'·•· 

TWO TYPU TO CHOOSE FRO.M--.0n~hielt:it:id a~dshle 
:-each has specific advantages . . . ·. . ; , 

t. GREAT SAVING IN TIME DELAY-·· . 10 Seconds iijfti~I or f()~f 
tine-this quality of the 966 places it in a class l:ly itself . .. 
FULLY SHIELDED CONSTRUCTION-For certain cipplkotfo~f 
where shielding is important, type 966-A is the uncompromi~ed.· 
solution . · · · · ·• :. j 
NO EXCESS MERCURY-966 and 966-A have measured •. · 
mercury content, preventing harmful amalgams and costly tin,e 
delay 

• LONG AND SATISFACTORY LIFE-is not merely predicted, 
. it is a matter of history. ·. · ' · 

UNITED 
RECTIFIERS 

TYPE 966A 

PRICE 

TYPE 966 

PRICE $1.20 
Ratings Both Types 
Filament volts ........................ 2.5 

Filament amps. ·······••>•~m••····5•0 
Peak inverse voltage ... nu•~ 10,000 
Peak plate current ...... 1.0 ampere 

Average plate current .25 ampere 

UNITED ELECTRONICS COMPANY 
' '{ ' 

42 SPRING STREET NEWARK, NEW JERSEY 



LEARN CODE 
the way you'll be using it 

by SOUND 
The best way to learn to read code 
is by listening to code. The best 
way to learn to send code is by 
hearing your own sending repeated 
back to you. With the new All­
Electric Master Teieplex Code 
Teaching Machine, you learn code 
the natural. easy. fascinating way. 
Only instrument ever produced 

which records your sending in visible dots and dashes - then 
SENDS BACK your own key work at any speed you desire. 
That's why practically evel'y school teachin~ code use~ 
TELEPLEX. We furnish complete course, lend you All-Elec­
tric Master l'eleplex. give you personal instruction with a 
MONEY BACK GUARANTEE - all at a surprisingly low 
cost per month. Write today for FREE catalog Q, 3. No 
obligation. 

"HAM" 
SPECIAL 

Standard Teleptex - ~t highly Pflident 
c,Hfo tracher u~in!t ht:~vy sµt!dally prrpare<l 
\V.J.Xt<l µaper tape, having two row~ •Ji 
perforations. \Vritf" for Fn .. ~ folder "'tJ."1' ,{." 

TELEPLEX CO., 67-69 Park Place, New York 
[n ("',in,iiia, ntrite 

Canadian Electronic Institute, Toronto, Ontario 

RADIO 
ENGINEERING broadcasting, Rviation and 

, police radio, servicing, manne 
radio telegraphy and telephony, Morse telegraphy and railwav 
accounting taught thoroughly. 4B weeks' cngmcc-ring: cr)urse, 
c--4uivalent' to thnx years uf College radio \\lurk. School e~tablished 
IX74 All expenses low. Catalog free. 
DODGE'S INSTITUTE, Day Street, Valparaiso, Indiana 

Relays • Resistors • Rheostats 
The oldest and most complete line on the market 
for service and amateur use. Proven dependability 
and conservative ratings. You are not experiment­
ing when you install Ward Leonard items ... you 
know they are right. 

WARD LEONARD ELECTRIC COMPANY 
41 South Street, Mount Vernon, N. Y. 

Please send me Circular 507 covering Relays, Resistors and 
Rheostats. 

Name ................. . 

Street. .............. . 

City and State . 

Call Signal ..... . 
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may readily be reduced by connecting a 150-
or 200-watt lamp in sPries with the primary 
winding of the plate t,ransformer. l\Iinimum 
amplifier plate current (with the meter in the 
third position) as the plate tank circuit is 
tuned will indicate resonance. The value of 
plate current at the minimum will depend 
somewhat upon the setting of the antenna 
tank condenser but, by keeping the antenna 
circuit tuned well away from resonance, a 
reading of less than 50 ma. should be obtained. 

Tests should now be made to make certain 
that the oscillator will key satisfactorily. If the 
crystal does not, pick up readily, a Blight re­
tuning of C2 should remedy the trouble. 

Tuning the transmitter for 80-meter output 
is now a simple matter of tuning the oscillator 
to the resonance dip near the minimum of C2, 
placing the short-circuiting clips on La and 
tuning C'3 for resonance. The shift from one 
band to another e4hould take hut a few 
seconds. 

The adjustment of the antenna tank circuit 
will depend upon the type of antenna which is 
to be used and the length of the feeders. If 
parallel tllning is required, the free stator of 
the condenser C14 will be clipped to the free 
end of the coil and the feeders connected one 
to eac.:h of the condenser stator,;. If series t11ning 
is required, the two stators are clipped together 
and one feeder clipped to the rotor and one to 
the stator as indicate<l in Fig. 1. Changes in 
inductance, as · required, may be made by 
moving the ,Johnson screw clips. Once t,heir 
positions have been determined, they are 
clamped in place and the short-circuiting con­
nections made by means of the spring clips. 

The amplifier may he loaded up until the 
total plate cm-rent reaches 200 ma. for either 
'phone or c.w. operation. Plate voltage should 
be limited to 750 for the former type of opera­
tion. When loaded to rated plate current, the 
grid current should not fall below 60 ma. lf 
the plate ,,f one amplifier tube ::shows color, 
while the other remains cool, it is an indication 
that the excitation is unbalanced which would 
call for an adjustment of (\5• If the plate of the 
tube whose grid is connected to the same end 
of L2 as the plate of the tiL6 shows color, the 
capacity of C15 should be increased, while color 
in the other amplifier tube would require a 
reduction in capacity. In any case, the value 
will not, be critical ,1;ithin 10 or 20 µµfd. and the 
value of Crn specified should be satisfactory in 
most eases. 

The ti0-ma. dial lamp shown in the photo­
graph of the bottom of the chassis is connecte<l 
between the crvstal and the cathode of the 
GL6 and may b~ used as a fuse against excei;­
sively-high crystal current under extraordinary 
circumstances. Ordinarily, however, crystal 
current will not be excessive under any ad­
justment. 

Power output at 750 volts should run 100 
w:ttts or better, while 150 watts or more will 
be normal for c.w. operation at 1000 volts. 



THIS IS A PHOTO OF HALLICRAFTER SETS IN STOCK AT W9ARA 

Write me about type of receiver you want. I will help you get the right receiver 

and will cooperate with you to see that you are 100% satisfied. Ask for technical 
information about any receivers. 

YOU get ten days free trial - you don't buy unless you are satisfied. 

YOU buy on 6% terms financed by myself with less cost - more convenience -
quicker delivery. Transaction is entirely between us. Write me for terms. 

YOU get big trade-in for your receiver - describe it and I will tell you its value -
you can pay the balance on my 6% terms. Don't trade until you get my offer. 

YOU get prompt shipment from the world's most complete stock of amateur 
receivers. Or shipment from the factory if you wish. 

I have a complete stock of all receivers, trans-. 
mitters, kits, antennas, tubes, parts. Send to me 
for any equipment. I guarantee you can't buy 
for less or on better terms elsewhere. Your 
inquiries and orders invited. 



NEW 
AT TERMINAL 

FM 
RECEPTOR 
by MEISSNER 

New developments of interest to radio amateurs get our 
immediate attention! If it's a radio product, TERMINAL 
has it! If it's new - head for TERMINAL ... 2 stores, 
both easy to reach in New York City. 

* * * * The new MEISSNER F-M receptor is a complete, self-
powered 8-tube converter, designed to add a ta tic less F-M 
reception to any regular receiver. Thia perfectly engineered 
unit feeds directly into the input of the audio system. 

Power output and tone quality arc excellent, and arc 
limited only by the capabilities of the audio equipment in 
the regular receiver I The RF stage provides maximum 
reception range and noise rejection. Comes complete in an 
:attractive walnut cabinet, 13" wide, 711 high and 63/4" deep. 
Also available without cabinet, if desired. 

Features of This Unit Include: 
* Easy to install. Just connect to the Phono or Television terminal of 

the existing receiver. 
* Superhet circuit. 
k Only 2 knobs for control and tuning. * Tuning eye which guarantees perfect tuning. 
* 3-gans ceramic condenser. 
* Molded bakelite RF coil form. * Doublet or ordinary antenna connection. * AC-DC operation. 

list price, complete with cabinet, $39.95, Net $23.49 
Ust price, less cabinet, $34.50, Net $20.49 

TERMINALR~ eO-llp. 
68 West 45th St. • 80 Cortlandt St. 
2 stores in NEW YORK CITY 
VAnderbilt 6-5050 • Cable: TERMRADIO 
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(Continued from page 68) 
R.F.D. 1, North Vernon, Ind. 

Editor, QST: 
On page 58 of the January 1941 number of QST there ap­

peared a letter written by W8DK titled "Sweepstake,."' 
WSDK says in part: "'This useless QRM (0.P.S. and t:!.S. 
parties} defeats our very purpose, and the jUBtification of 
the bands we occupy." 11 They (these parties) serve abso­
lutely no useful purpose, and clutter up those bands which 
are the a venues of communication." 

My line of reasoning forces me to concur with these 
statements in several ways. The QRM caused by thes~ 
parties does make the successful handling of important 
messages next to impos..sible. !\loreo,·er, it is extremelv 
difficult for the free-lance message handler to contact any 
stations other than those working O.P.S. or S.S ..•• 

Unfortunately, this "useless QRM" is uot confined to 
any one place in each band, as it should be. I say concentrate 
the QRM from these parties so there will he more of it, and 
so there will be room left for amateur services and "rag­
chewing" for those who are not interested "in the exchange 
of a few meaningless numbers and scores. 0 

And why should there be more QRM? Communication 
receivers have come a long way in the past ten years or so 
in effectively reducing QRM. but the designing of super­
selective receivers should not now remain at a standstill. 
We need much more selective receivers than the most 
selective ones now available. The S.S. and O.P.S. parties,"" 
they are now conducted, do not necessitate this further de­
velopment to any noticeable extent. It is paradoxically trne 
that too much room is allowed in the parties for the boys to 
roam. especially since the "e.c.o." has made the dodging of 
QRM much easier than it was before the "grasshopper" 
came into its own. Cui bono - for whose good are the"e 
parties? The fun of competition is of relatively small im­
portance. Wby should we not now make our goal a receiver 
that will, for example. make an 83 signal perfectly readable 
when it is sandwiched in on one side by an S8 signal twenty 
cycles away, and on the other side by an S9 signal ten cycles 
removed? Then we will be getting somewhere with these 
parties, or, I should say, on account of them. 

Let the parties be confined, for example, to narrow slices 
on each extremity of the various bands. Besides increasing 
the QRM with the resultant increase of interest in designing 
much more selective receivers, and leaving some space on the 
bands for non-contestants, this propose.d new way of con­
ducting the parties will make more of the contestants 
frequency-minded, and more of them will go in for frequency 
meters and measuring devices, which is conspicuously lack­
ing in too many amateur stations. Have the band limits 
continuoUBly monitored during the parties, and continue to 
disqualify all those who get out of the band. Perhaps this 
might encourage some of the receiver manufacturers to 
factory-install some kind of frequency standard in their 
receivers, so that the limits of the amateur bands may be 
definitely established. 

--- .fos. ,1. Terstegg,, 11'9LQE 

28-lUC. W .A.S. PARTY - lUARC'D 
. 7TB, 8TB. 9TB 

Don't Miss It! All Amateurs Invited! 
Five points a contact. Add,50 points 

fixed credit for code proficiency e,idence. 
Multiply total points by the number of 
states worked. Operate any 20 hours be­
tween 5 p.m. CST, Friday, J\larch 7th, 
and 2.01 a-m, CST, March 10th. 

'Follow the detailed announcement, 
page 19, February 19U QST. We hope 
IO-meter "onditions will stay favorable. 
In anv event it will show which 28-1\lc­
statio~s ean do the best work under pre­
,·alling conditions which will be the 
same for everybody. It ought to be a lot 
of fun. Get the IO-meter rig ready. Don't 
miss it! Report results to A.R.R.L. for 
QST mention. 
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"STATIC CRYSTAL PRODUCTS 
Go Into Every Field of Service 

~ 
~ ~ • The efficiency, practicability and economy of A static 

Crystal Microphones, Pickups Recording Heads and 
Cartridges, is known to practicafly every veteran amateur. 
And for the same reasons, Astatic Crystal Products are 
used exclusively by many of America's foremost manu­
facturers of radio, recording, public address and electrical 
phonograph equipment. Astatic Products have earned this 
right to leadership by careful engineering, efficient manu­
facture, rigid laboratory control and highly satisfactory 
performance. 

~~ 
~ 

COMPLETE 
ASTATIC CATALOGS 

ARE AVAILABLE 
ON REQUEST 

SICKLES COi LS 
ALL TYPES OF RF AND IF WINDINGS 

Manufactured by 

F. W. SICKLES COMPANY 
300 Main Street Springfield, Mars. 

RADIO OPERATING 
(lUESTIONS AND ANSWERS 
!ilson & Hornung'• new edition covers all FCC 
.>mmercial license r.xam elements. Standard hand­
ook 20 years. $2.50, postpaid. Money back if not 
1tisfied and book returned in 10 days. Send check or 
ioney order • . • not cash. Free circular on rtquut. 

ILSON RADIO SCHOOL, 51 East 42nd St., New York 

JACOBS ADJUSTABLE SEPARATOR 
CT, S. patent No. 1.1160.110- March, u, 1931,.-r;;ther• pending 

Made of translucent plastic, this imx:,roved St>pnrator provides effident and 

~P,l~-ll~w~ t1J:lY::~~!n°ltf~n ;uli1'eH~r&: i~tlJ1~:d 1fe:~y a~¥:!~1;,.~:~t: 
v"rt.f:.at radiatora. Weig& less: no tte wires; unbreakable. Price: $t.SQ for a 
•et of 6. Charles F. Jacobs iW2EM) 
270 Lafayette St. New York, N~ Y. 

EASY TO LEARN CODE 
It i• easy and pleasant to learn the modern 
way - with an Instroctoilraph Code 
Teacher. Ideal for the beginner or advanced 
atudcnt. • Many tapca available ranKtna 
from alphabet for beginners to typicaJ me•• 

WFk~n. •
1~r~t~...;..~~":!o ra~V, tat~ 

havina 110meone mend to you. 
FOR SALE OR RENT 

STANDARD with 10 tapea and book of 
inatructlon,, A.C. motor •••••.••••.. $24.50 
Wltb spring-wound motor .••.... , . . $18,60 ,-,~ 
JUNIOR with 5 tapes and book of lnatrnc- '\'t!, "" 
tlona (not rented),,.,, .... ,,,, •.. . $12,00 v~~- . 
RENTAL Standard with 10 tape• and book 
of Instruction• $3,GO firat month. $2,25 each additional month. Refer­
ence• or $It deposit required. All rental payment• may be applied on 
the purchase price ehould you decide to buy the equipment. 

Write for tletail.T today 

INSTRUCTOGRAPH COMPANY 
Dept. Q, 4701 Sheridan Road, Chicago, Illlnola 

Repye.1enlative for Canada: 
Radio College of Canada, 54 Bloor St. West, Toronto 

RADIO COURSES 
Mid-Tenn Classu Now Starting 

RADIO 1:If>M VfJt1~iH~o:D_gtfl-J~'fo8 CODE 
e Et~°!,i~~~;ct,~:.::.r~a~f]!f!i~~ r~a.!!,eve. 

NEW YORK YMCA. SCHOOLS 
4 West 63rd Street, New York City 

COMMUNICATIONS CRYSTALS 
HOLDERS AND OVENS 
Precision Made hy /J<~o /J,, ~1 

WRIT£ FOR cu'":i.~ 
BLILEY ELECTRIC CO., ERIE, PA. 
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WHY NOT START 
NOW! 

Waiting and wishing will never prepare 
you for a promising career in the Army, 
Navy or Commercial communications 
field. Find out today how you can easily 
learn RADIO CODE with the Candler 
System without leaving your own home. 
.Expert radio operators are in demand. 
The Communications Reserve of the 
U. S. Navy is enlisting 5400 radio op­
erators. The Candler Svstem is a SPE­
CIALIZED TRAINING. backed by over 
a quarter century of success. Candler was 
the system ~elected by the U. S. Naval 
Reserve in the ninth district for training 
radio operators. 

GET All THE FACTS! 
\V cite today for the New Cand­
ler Book of Facts. It's FREE! 
It tells you the whole inter­
esting story on how you can 
build a career. Send for it 
today. A postal will do, and 
there's no obligation. 

CANDLER SYSTEM CO. 
Dept, <J-3 

ASHEVILLE, N. C., U.S.A. 

P iezo-Electric Crystals Exclusively 
• Ouolily crystals ol oll procllcal frequencies sup­

plied SINCE 1925. Prices quoted upon receipt 
" of your speciRcollons. 

Our Pledge: QUALITY FIRST 
SCIENTIFIC RADIO SERVICE 

.. Th•CrystalSt,eeialhl8Sinc• 19Z5 .. Uni"..-er1itr Park, H,attaville. Md. 

!>'REE BOOKLET "What the Modern Radio• 
man Must Know .. describes these courses in de­
tail. Send for your copy nowt 
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A.A.n.s. 
1J.'onlh1,-a,n.l /rorn j)G(JP h8) 

All1H\c TO CAN'\' ASS AMATEl.'ll lliUU«­
STATIONS 

THE \Var Department is arrauging to 
send a questionnaire to every licensed amateur 
radio operator in the United States in the near 
future in order to obtain certain information for 
national defense purposes. The accomplishing of 
this questionnaire by t.he individual radio ama­
teur does not obligate him in any manner nor doe,;; 
it, ,•onstitute a form of registration. The data to !JP 
obtained are purely for statistkal purposes in con­
nection with the national defense activities of the 
Army. Further information about this question­
naire will appe::,,r in the press and in an early issue 
of Q87'. H is P-xpeded that Army Amatew-s will 
assist in the distribution of these questionnaires 
by aiding in t.he addressing of the Pnvelopes for 
mailing them to all amatew- btations in theh· 
respective eorps area. Further details will be an­
nounced by corps area signal officers. 

I.A.ll.U. News 
i Conlini.u:d .frnm pa,fle ,j4) 

".lfoviPw Militar" of Argentina ealls for greater 
coi',pcration between the radio amatew- body and 
the military people. He urges that special courses 
of military training, as well aR amatew- t•nm­
munh:ations aetivities, he ~pons(lrcd hy the 
authorities. Speaking from a standpoint of na­
tional defense, he lauds the recEmt ar•tion of the 
government in re;st,rirting the issuance of ama­
teur licenses to r•itir.em, only. 

Te-xas Ice Storm 
!Conhnued from pagr 49) 

ports that the plate Rupply at, \V5ECL was· a 
flock of ''H" bat.t.eries, "and Tommie 8ure 
burned up the mils from them!" The l!;l'!lnd 
total of tratlic at W5l<:C;L was 600 messag;es. 

WfiIAN and \\'fiFTI also operated on 1G0. 
W5FTI, aided by WfiHLG, set up in the tele­
phone company building and strung an antenna 
from the !,op of the Santa f<'e building - Amaril­
lo's highest! \V5TAN was operated at b.c. station 
KFDA by staff member,:, ilwluding W5IQD and 
\V.5HZZ. Con,;idcrable prrns.~ was handled for 
International News Service. In addition to the 
ham work, they worked duplex over KFDA with 
KPDN after midnight with special F.C.C. 
permission. 

\\'5DXA earried a portable outfit from 
Childress to Ama.rillo on Monday afternoon but 
power was on downtown then a;1d four st,ations 
were operating. Instead he helped WfiQE, 
W5ITQ and others. 

\V5DVQ took portable \\',5BAY '5- t,wo 
transmitters, two receivers and a 750-watt. gas 
generator - in a panel delivery truck north of 
Amarillo to Dumas. This sparsely settled region 
wa,; in desolate kulation, and he did a magnificent 
job, resulting in ,;peeding up reBtoration of power. 

It was W5HW A who put out the first QRR 
from this region on Saturday - - with 2 watts on 
160 c. w. ! After \\',5D\'Q',; nrrival his 150-watt 



A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 

ALBANY, N. Y. Uncle Dove's R•dio Shock 356 Broadway ALBANY, N. Y. Uncle Dave's Radio Shack 356 Broadway 

ATLANTA, GEORGIA 265 Peachtree Street 
Radio Wire Television Inc. ATLANTA, GEORGIA 265 Peachtree Street 

Radio Wire Television Inc. 
BOSTON, MASS. Radio Shack 167 Washington Street 

BOSTON, MASS. 110 Federal Street 
Radio Wire Television Inc. 

BOSTON, MASS. Radio Shack 167 Woshington Street 

BRIDGEPORT, CONN. 
Ha try & Young, Inc. 

177 Cannon Street 
BOSTON, MASS. 110 Federal Street 

Radio Wire Television Inc. 

BRONX,N. Y. 542 East Fordham Rd. BRIDGEPORT, CONN. 
Radio Wire Television Inc. Hatry & Young, Inc. 

177 Cannon Street 

BUTLER, MISSOURI 211-215 N. Main Street 
Henry Radio Shop 

CHICAGO, ILL. 

CHICAGO, ILL. 

833 W. Jackson Blvd. 
Allied Radio Corp. 

901-911 W. Jackson Blvd. 
Radio Wire T elevislon Inc. 

CINCINNATI, OHIO 
United Radio, Inc. 

1103 Vine Street 

DETROIT, MICH. 325 E. Jefferson Ave. 
Radio Specialties Co. 

DETROIT, MICHIGAN 11800 Woodward Ave. 
Radio Specialties Co. 

HARTFORD, CONNECTICUT 227 Asylum Street 
Radio Inspection Service Company 

HOUSTON, TEXAS 
R. C. & L F. Hall 

1021 Caroline Street 

INDIANAPOLIS, INDIANA 34 West Ohio Street 
Van Sickle Radio Supply Co. 

JAMAICA, L.1. 90-08 166th Street 
Radio Wire Television Inc. 

KANSAS CITY, MO. 1012 McGee Street 
Burstein-Applebee Company 

NEW HAVEN, CONN. 1172 Chapel Street 
Hatry & Young, Inc. 

NEW YORK, N. Y. Harrison Radio Co. 

NEW YORK, N. Y. 
Radio Wire Television Inc. 

NEWARK, N. J. 
Radio Wire Television Inc. 

12 West Broadway 

100 Sixth Ave. 

24 Centro I Ave. 

READING, PENN. 404 Walnut Street 
George D. Barbey Company 

SCRANTON, PENN. 519-21 Mulberry Street 
Scranton Radio & Television Supply Co. 

WASHINGTONI-D. C. ?38 F Street, N. W. 
~un Radio & Service Supply Co. 

542 East Fordham Rd. BRONX,N. Y. 
Radio Wire Television Inc. 

BUTLER, MISSOURI 211-215 N. Main Street 
Henry Radio Shop 

CHICAGO, ILLINOIS 833 W. Jackson Blvd. 
Allied Radio Corp. 

CHICAGO, ILL. 901-911 W. Jackson Blvd. 
Radio Wire Television Inc. 

CINCINNATI, OHIO 
United Radio, Inc. 

1103 Vine Street 

HARTFORD, CONN. 
H•try & Young, Inc. 

203 Ann Street 

JAMAICA, L. I. 90-08 166th Street 
R•dio Wire Television Inc. 

LITTLE ROCK, ARKANSAS 
Beem Radio Company 

409 W. 3rd St. 

MINNEAPOLIS, MINNESOTA 1124--26 Harmon Place 
Lew Bonn Company 

NEW HAVEN, CONN. 1172 Chapel Street 
H•try & Young, Inc. 

NEW YORK, N. Y. 100 Sixth Avenue 
Radio Wire Television Inc. 

NEWARK, N. J. 
Radio Wire Television Inc. 

24 Centro! Ave. 

READING, PENN. 404 W•lnut Street 
(3eorge D. Barbey Company 

SCRANTON, PENN. 519-21 Mulberry Street 
Scranton Radio & Television Supply Co. 

WASHINGTON, D. C. 938 F Street, N. W. 
Sun R•dfo & Service Supply Co. 

Listings on this page do not necessaril.v imply endorsement b,'Y (!,ST of the dealers or ul uthcr equipment sold b~v them. 
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World,s Finest Semi-Automatic K'eu 

Send 
for 

FREE 
Catalo~ 

l 
~le -

GENUINE 
Vibroplex 

The smarte~t looking, smoothest action, easiest to 
operatt• ••Bug," Vibroplex has ever producNL Has 
Patentl'd .lewel Movement found only in De Luxe 

Vlbror,tex Keys. Predsion construction including 
.DIE CUT contact and main spring. Highly pol­
ished chromium base and machine parts, C1.Jlorful 
red switch knob, finger and thumb pieces and 
green_ silk cord anrl wedg(', l ,argt:• contact~. An 
outBtand.in.J:t key in smartness. si.gnal Clllality, 
.speed and ea";;e of operation, users say. Vibroplex 

keys give quality nerformance- insist on 
Vibroplcx. Three L>e Luxe Vibronlexes 
, , , .Lightning Bug, Original and Blue 
R.ac-r-r. The tines~ S("m_i-automatic key::; 
money ean buy. Each hi equipped with 
Patented Jewel MovemenL P ac-c 
your order NO\\'! Money order or reg­
ist<-rt"<l mail. Wri~ for catalog of Vibro­
plex keys priet""<l from $9.()5 to $1Q.50, 

THE VIBROPLEX CO., Inc. 

MATHEMATICS 
FOR RADIO 
AND COMMUNICATION 

by GEORGE F. MAEDEL, A.B., E.E. 
Chief Instructor, N. Y. School, RCA Institutes 

To master the technicalities of radio-·• to read 
engineering literature intelligently-you must 
have the mathematical groundwork covered by 
these absorbing books prepared for home study. 
Book I (314 pp.) covers the algebra, arithmetic, 
and geometry; Book II (329 pp.) covers the ad­
vanced algebra, trigonometry, and complex num­
bers; necessary to read technical books and 
articles on radio. 

•••••••••••••••••••••••••••••••• 
MA.EDEL PUBLISHING HOUSE Room101 
593 East 38 Street, Brooklyn, New York 
Send me Mathematica for Radio and Communication aa checked 
below. 1 enclose payment therefor with the understandina; that I 
may return the book\a) within 5 dayrs in good condition and my 
money will be refunded. 

Name ..•.••.•..............•......................... ,~ .. . 

Address ................. -....................................... . 

• Book I at $3.75 plus Jc postage • Book 11 at $4.00 plua Jc postage 
O Books I and 11 at $7. 7 5 postage prepaid 

•••••••••••••••••••••••••••••••• 
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amplifier was hooked onto the W5BA Y /1 
portable. 

Within the emergency zone practically all 
work was on 'phone, although much of the traffic 
was transferred to c.w. on the second relay. 
W5IMG worked cross-band with W5CXE from 
40 to 75 and handled useful traffic. W5BKII 
took SO-meter traffic from a net including 
W5NW, W5DXA, W5GPV and W9A WP and 
fed it to W5DVQ for relay in and out of Amarillo. 
Some traffic from W5ECL was cleared through 
A.A.R.S. channels. Some of the 'phone stations 
resorted to c.w. when signals were too weak for 
voice. 

These Amarillo amateurs also have been 
credited with activity during the emergency, al­
though details of their performance are not 
known: W5BGT, W5BTW, W5ENK, W5EYX, 
W5GEE, W5GIB, W5GJG, W5GZZ, W5HZA, 
W5ICR, W5IEP and W5IWK. 

Dozens of other stations aided splendidly in 
the relief work. Each of them merits detailed 
recognition, but space does not permit. Among 
them were: W5APW, W5AUJ, W5BAT (assisted 
by W5EGC), W5BKH (assisted by W5AUL 
and '\V5BNS), W5CDU, W5CKG, W5DAS, 
W5DFP, W5ECU, W5FAB, W5FDQ, W5FWZ, 
W5HDG, W5HQV, W5HXI, W5HXK and 
W5QA. 

The following outside stations are credited 
with an "assist" for aiding in the emergency 
work: WlBPZ, WlFH, W2TP, W3FO,J, W4AZT, 
W4ERX, W4FT, W4PU, W5AFX, W5CEW, 
W5DUF, W5EGC, W5HXU, W5ZM, W8CDR, 
WSLRJ, W8MDU, WSPUF, W9BQO, W9EFC 
and W9PYS . 

. 1.oeal Boy ~lakes Noise 
(Continued from page 47) 

inserted caused such an increase in the interfer­
ence level that it was almost fantastic. 

Shielding the bottom of a chassis doesn't al­
ways work. In Case No. 2 I tried it to eliminate 
the last vestige of my signal, but it brought me 
back to S9 all over the dial. This may have been 
due to the fact that this particular b.c.l. used no 
antenna or ground, but connected the antenna 
post of the receiver to a stove which stood on a 
wooden floor. With a good ground the shield 
might have been effective. It is necessary to take 
into consideration the type of antenna and 
ground system in use by the b.c.l. Maybe he 
thinks he has a good ground but hasn't. 

If you have the b.c.1. disconnect his antenna to 
determine whether your interfering signal is rid­
ing in through the antenna or not, be sure the an­
tenna is disconnected right at the set and not at a 
window lead-in, which might leave five feet of 
wire still on the receiver for pickup. 

When a beam antenna is in use at the transmit­
ter, turn it right on the b.c.1. set when making 
tests. This makes a big difference in the field 
strength at the receiver, and you aren't kidding 
anybody by turning your beam around just to 
make the b.c.l. say his set is fixed. 

(Continued on page 106) 



BUY ON EASY TERMS· MAIL ORDERS PROMPTLY FILLED· WRITE FOR FREE CATALOG 

A fitting big brother to the DK-2 is the MRT-3 
high power 21,0. meter transceiver. This unit is 
purposely designed for mobile operation, having 
6 to 7 times the power of ordinary transceivers, 
and as a consequence a better range is obtained. 
Easily installed in your car, self-contained 
permanent magnet dynamic speaker, makes 
phones unnecessary. Jacks are provided for 
microphone and they also can be used to meas­
ure oscillator and modulator current. Band cov­
erage 112 to 116 me. Size of case 9" x 8" x 4". 
MRT-3 transceiver $27.64: kit of tubes; one 
HY75, one 6(5, and one 6(6- $4.60: AC 
power supply for home use $12.50. 

• 
CONFIDENCE IN YOUR SUPPLIER 

We refer you to the index page of OST for 
the message of your magazine about the 
companies asking for your patronage. We 
can think of no better expression of con­
fidence. 

This Abbott 2% meter Radio Telephone is a complete, 
self-contained transmitter and receiver. It is either 
transmitter or receiver simply by turning the "send­
receive" switch. Compact carrying case, lars_e enough 
to hold all batteries. Range - 2 to 30 miles. frequency 
- 112 to 118 me. Net price DK-2 transceiver $16.17: 
tube kit $1.87: Burgess battery kit $4.88: Universal 
hand set $5.88. 

NATIONAL • HA 
HAMMARLUNoLLICRAFTERs 

• RME 
H•//icr•fter SX-28 
H•llicrafter S>< 
H II .. ·· 25 

d it::rdher S-)( , 
With spedk~r~.24 

H•//icr•fter S)(_ 2 

Down 
P<Jvment 
$15.95 

9,95 

8,15 less spedker A-
H•//icrafter S-20R 6,95 
Hd//icrafter S-19R 4,95 
H•mm•rlund HO 4,43 
Ndtiono/ NC44 -120.)( 13,80 
N<1tion•I NC.200 With •Pe•ker 4 95 

RME-99, complete 1 /75 
13,74 

P.11onth/v 
"Vmentr 
$12.68 

7,91 

6,48 

H/ months 
·12 months 

i2 months 

8,29 8 months 
5, 90 8 months 
4,43 ( 

10,97 >months 
12 months 5,90 8 

11, 72 ·1 months 
10 9 2 months 

, 2 12 months 



BE PREPARED­
LEARN THE WIRELESS CODE 

Make your spare moments count now! Learn 
the code with a SIGNAL Wireless Practice Set. 
Set consists of key lever, non-adjustable buzzer 
and code plate mounted on a metal base 
equipped with binding posts and rubber feet. 
List price $1. 75. If your jobber can not supply 
you, order direct. 

SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 

Established 
1892 

_er Rubies are super ac, 
precision cut, low drift 

cut from the finest 
quartz. They are with. 

. . t doubt one of the finest am,;,• 
\/ti.our crystal units available. 
···• ith a guaranteed drift ot less 

4 CY. per °C per MC. They 
.e qvailable with holder to all 
ateurs at "X" cut prices. 

0-40 meter crystals .. . $4.50 
ial 20 meter crystal. .. $7 .25 

Hipower Crystal Company, one of America's 
and largest manufacturers of precision crys. 
its, is able to offer the amateur and manu­
r attractive prices because of their large 
· n and the exclusive Hipower grinding 

ss. Numbered among Hipower's customers are: 
· U, S, Army and U. S. Navy 

National Broadcasting Co. 
Columbia Broadcasting System 
Mutual Broadcasting System 
United States Airlines 

HIPOWER CRYSTAL COMPANY 
Sales Division-205 W. WOcker Drive, Chicago, Ill. 

Factory-2035 Charleston Street, Chicago, Ill. 
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You'll prohahly nm into cases where the b.c.l. 
claims you're 89 all over the place, lint on tr.sting 
the receiver at, your station, you find no sign of 
interference. This situation is good for a fight any­
time, lint it's best not to take advantage of it. Try 
to find a pickup point in the set even though you 
have to tap it onto the plate of your 204-A to 
make it pick up. Then apply the remedy accord­
ing tu whatever point it is. U you can't find a 
pickup point, even at the detector grid, apply the 
eure that is usual in a receiver of whatever type it 
happens to be. 

Now a word about the h.c. performance of the 
8ets you doctor. lt might be well to listen care­
fully to the set bdore sneaking it. under your coat 
and truckin' on out with it. And when vnu take it 
home, before you <lo any testing, hook it up au<l 
listen tu it work on the b.c. band. This way you'll 
know whether vour ministrations have affected 
its operation o~e way or the other, when you're 
through. If you're at home on the inside of a b.c. 
receivei·, it won't hurt you any to <ling it up a 
little bit, gratis. Maybe t.he r.f. could ;;tan<l a 
little lining up. Take the tubes down to the serv­
ice shop and have them tested. Older sets t,hat 
have their r.f. ground connect.ions made to solder­
ing lugs riveted to the ..-hassis sometimes i;how a 
surpriRing improvement in performance when 
these lugs arc councc:ted to a ground soldered to 
the ehas8is. As the metal a@:eS, a film of oxide 
forms between tlu, lug and the chassis which offers 
an extremely high resistance to a signal. Test the 
antenna primary coil for continuity. Maybe a 
1:,hot of lightning opened it and the b.c.1. thinks 
your transmitter is causing all his signals to be 
weak. Clo (•asy on the adjusting: screws in super­
het.':l if you haven't got the proper equipment to 
line them up. 

I don't mean that you should give a free service 
job to every case 1,f b.c.1. interference. But you'll 
find that a lot of the sets you're interfering with 
ui·e just barely performing in the b.c. band, and it 
will hoost your stoek no end if the J>eceiver works 
hPtter wh,m you bring it back. Especially since 
moRt, folks think letting you work on their pre­
dons 1:,quuwkbox is equivalent to kissing it ioo<l­
bve. 
· [n conclusion let me admonish you again not to 

lw frightened into inactivity by the apparently 
tremendous number of sets vour transmitter is 
interfering with. Publicly a~nollllced tests will 
prove the actual numbf1r to be far less. The F.0.0. 
takes a swell attitude, and their reply to Mr. 
8oandso was a godsend to me. But it's rm awful 
lot of work making out the rt•port they require of 
you. 

Better dean it up before it gets that far. 
----------- --

AMATEUR RADIO LICENSE5 
Day and Evening Classes In Code and Theory 

HOME STUDY COURSES 

R0asonable, Efficient and Thorough1 Hundreds o 
Licensed Students Now on the Air 

Amerkan Radio Institute, 1123 Broadway, New York, N. Y 



IIAM-ADS 
II) Advertising shall pertain to radio um! shall be of 

nature of interest to radio amateurs or experimenters 1n 
their purauit of the art. 

(2) No display of any character will be accepted, nor can 
any Hpecial typographical arrangement, such a.~ all or part 
<iapltal letters be w-1ed whir.h would tend to make one adver­
ttsemeut stand out from the others. 

{3) The ~am-Ad rate is 15t oer word, except as 11oted in 
parn.graph (6) below. 

u11i11ta~e:r~~~'ri;{ ~~ !~~niy~~:;,~l~~ro~ni1t?E~ ·a~ci~:J~ or 
1 5) C'losing date tor Ham-ads is the :l5th or the second 

mo:nth preceding publication <late. 
1fi) A Apeelal rate of 7t per word will apply to advertising 

which. in our judgment, is ol>viously non-commercial iii 
nature and is placed and signed by a member of the Ameri-
1.iau Radio Relay League. Thus. advertising of bona fide 
s11.rplus equipment owned. used and tor Rate by an individual 
nr apparatus offered tor exchange or adverttslng inquiring 
t9r special equipment. if by a member o! the American Radio 
Relay Lea~ue ta.ke, the 7t rate. An attempt to deal in ap­
paratus in quantity for profit, even it hy an individual, is 
tmmmercial and all advertising by him takes the 1 fit rate. 
Provisions nt paragraphs <ll, (2), (4) and {5) apply to all 
advertlBlng in this column regardless of which rate may 
1tpp!y. 

Having made no investigation of the adver­
tisers in the classified columns, the publish­
ers of QST are unable to vouch for their 
integrity or for the grade or character of the 

products adyertised 

QUARTZ - direct importers from Brazil of be.st quality pure 
quartz Flnitnhle for making piezo-electrit> 0r,vstals. 
Diamond Drill Carbon Co., 719 World Bldp;., New York City. 
(~SL'S. ~taps. Cartoons. 1~ree ~mrnples. Theodore Porrher, 7708 
Navajo. Philadelphia, Pa. 
(JSED receivers. Bargai~~:- Cash only. No trades. Price list, 8¢, 
W3DQ, Wilmington, Del. 
f A LL.BOOKS - \VintPr edition now on sale ('Ontaining com­
plete up-to-date list of rnrlio hams throughout eutire world. Also 
'vYOrld prefix maµ, and new time t!.ot1version chart. Siup.:le copies 
$1.2,5. Catmda aud foreign $1.35. Radio Amateur Call Book 610 
H. Dearborn, Chicago. 

1 

('RYSTALS, mounted, so-mo medium drift $1.25. Ml­
. ~1.50; low drift 40-80-160, $2.25. No Y's. R9 Cr.vst:,ls, 338 
Murray Ave., Arnold, Pa. 
M A.C Auto code machines, low monthlv rental, 50,UU0- words 
practice t.npes. For tho:;;e who own l\lacAutos, tape~ fr,r l\1acs, 
recording ink and hlank t1tpes for s:,.b Write C. M. Avers 711 
Boylston St., Boston. Mass. Tel. GRAnite 7189-W. · ' 
(~O1\il.l\1E~CIAL i-ad.10 .. oi)erat.ors examination questions ail;J 
answera. One dollar per element .. ll. C. Waller, W5ATV, 6540 
Washington Blvd., Tulsa, Okla. 
( 'H.YSTALS: police, marine, aircraft. C-W l\Ifg. Co., 1170 
Jl~i=iperanza, Los Angeles. · 
(~8L'8,-liH r.olorR, cartoOn.R, snappy service. "\V'rite for free- sam­
ples today. WlBEF, 78 Warrenton, Springfield, Mass. 
CRYSTALS: famoua 1'.H. .. mounted in late.Rt Alsimag 3~ hold­
NH -- 40, 80 meter PR-X, 160 meter l'R-Z, $3; 40, 80 met.er 
PR-Z Clow drift), $3.50; 20-meter PH.-20. $4,50; uncondition­
;;lly 1<Uaranteed. Immediate shipment. Quality blanks, 6.5¢. 
Wholesale H.adio Labs., Council Bluffs, Iowa, W9GFQ. 
;i~ELEPLEXES

1 
Instrudographs bought, s(lld.-R-.. -.,-.an-•s-,-l-f_a_n_-

1ubal. l\Io. 
lsltlL'S - Brownie. W:Ic:n, 17'25 Frankenfield Ave., Allen­
town, Pa. 
'l'RAN_8l\1ITTEH., power supply - nl.n. 803, pair 8.52s. 70(i 
watts CW. (foils for 40-20. tlacrilice at $80. Detailed data and 
photos upon request. E:. P. MacDowell, 2221 Lotus, Ft. Worth. 
Te..xas. 
l' H. Y"s"""'r"A-cL,--,1:;7

' ..,i_n_p_l~u-g--i-n~h-e-at. dissipating holders. Guarantee<l 
good oscillators. 160-l\i 801\1 AT $1.25;--40X $1.65_ 801\-l vari­
frequency 1.5 kih;>ercl~ variamm) complet,e $2.95. ~ta.te fre­
quency desired. C,U.D.'s "ccepted. Pacific Crvstals, 1042 S. 
Hicks, Los Anp:ele4~. ,. 
J~~O. \V9GFQ, offers the hams mor_e_a-,-,d~a~t-,e-.t-te-.r~,!-ea~l-a~l-w_a_v_s. 
Lu west. t.erms, no ~-ed tape (ai=;. finance ow11 pa.per) on all new a·nd 
nsed equipment. Free triaf. personaiized snvi.ce. \-Vrite for 124~ 
page ban::m,in catalo~ aud g~t acquainted. \Vholesale Radio 
Laboratories, Counci I Bluffs, Iowa. 
'l'RA-NSMITTING headq_u_a_r_t_e,_·•-o-,-,7Ja_t_es_t~S-ta_n_c_o_r_'_l'_h_or_d_a_r_s_on 
& of.her kits - (;nmmercially wrred at low cost. New 70 watt 
transmitter kit<B ~omplete only $3S -- speeeh amplifier modula-
1,()f \l1l to 8U watts ~25 - up to 150 watw $49,50, Easy terms. 
Write Leo, W9GFQ, today, 

qt,,J/S? - SWL's?-:- J\.IodernbPc'! - Ca~toon? -·•--. Photographic? 
QBL's unL=tahle. Bnxnples? W8DED, Holland, l\Iich .. 
WANTED: QST's before Att!!:ust 1\Jlll; Hl20, A11u:. through 
Dec .. mdex~ heiore 1926. Sell or trade: 1919, Oct.; 1920, 
March,r ,!uly:.,,all 1921 except_ Jan., Feh., April. Sept.; 1927, 
,July. \\rite W2FUU, 4.5-10,K,ssem, Rlvd., !!'lushing. N. Y. 
r,r,o watt phoM, 7fi0 CW Triangle Radio Lab. transmitter 
rl;!ek-pan~~• TV{1 fiO final, 2U3Z's modulator~. t:hree ~1 kw: 
Keny~m I hordarsqn power supplies, seven meters. bias power 
8Upphes, a.utomatic overload prote~itio~. BrO\\'Iling HJ-loo 
m_etP..r ha1nl Hwitchi11g exciter unit, E. C. or <'r:-:.,'Rtnl. $400 or 
ti,iJ·A_~rl.Ko(k~di1i~1~;r. ll~ed cnr. t',Pnit for pictu.res. \VnPPB, 

SMLL. National TIYIA-40l>C xmtg condenser, like new, $ti.50. 
WliHZT. 
Kh;LL: QS'l' all enpies; I\J:jO, $2.50; 19Bl, $2.25· 19a2 $2.50· 
lU:-38. $2.50: or all for $U.5U. Remington monn.r~h h·n~wdt.er: 
$19.50, Listenin1< monitor 20, 40, 80, $2. All ahove, COD only 
W81H(}, Thomas Lightfoot. !H4 Runnymede Ave .. Jenki~: 
town, In. 
SELL: Utah .Tr. complete xtal, $10. \vttRVI-f. 
QUARTZ ery~tnls - import.PrH nf highe:-:t. qualitv testerl. for 
twinnlng suitable for r.11tting PiE-1,o~el~~r'tric- rryRt~. Don,tlrl. 
M. Murray Co., 38 l'earl St.., N. Y. 
\V ANT}CD ~ complete mec!ium µower 40 meter final. \VnRPO 
SELI.TNG out - W8RFE. -
~)XPERll\lENTERS: thn,e crvstal blrtnks :;1; \V8OUE, 
Crystal l\1anufact11rer, lnrliana, Pa. 
<X) LLlNS :{0.l<'XC 2occ"Ucc--w-a-ct-c.t-, "f~o_n_p--,("'-;\~\~' -e-u"ihc-s-1'"6~'0c-,-8c-. (~).-~~,(~J,-n-ew-· 
tubes, µerfect photo, $400. l\lims 2 el<>ment 20 direction iu­
dicator, $40. Will swaµ both for power boat or cruiser anrl will 
pay cash e.xtra if ner.P;::;sar;v. \V2LVZ. 
QSL'S. Finest st.yles. Samples. l\Ialeco, 180.5 St .. Johns Pia.co, 
Brooklyn, N. Y. 
\VANn1·0°c-:--;a"2,--,-to-. 7] 710cc-v-o-,.lt~. -co_n_v_e_r_t-er-_~\~)/~9~\~'Q'C. 

NATIONAL 6()i) wtttt transmitter - perfect. rrmrlifion, -;;,,;:1 
bargain~ price $a75, W2IEU. Westfield. N. J. 
~ELL- Johnson BaRt'i~tt three deinent -l(--)-m-et_e_r_l_)e3.m co!U: 
plete. W9Jl\1L. 
till ,_jsL's 350. Vaehovets, Glenville.'1~_;;-,J.!;j'_-\'. 
~AdRlFICB tra.nsmittP:r units, paJ't:~ an,i acce-:;suries. -iend 
stamp for list, \V91AO, Calumet, l\1ich. 
DO (lfiIAS llnivernal modulation trai,:,formerA. Output onl;\·, 
l 00 watts a.n<lio $fi.50 po1:itpaid. Une \·ear guarantee. \Vrite 
W9IXR, Bo:x: :3411, Rice Lake, Wisc. ·~-·~~------­
(~SL'S -- W2AEY. 338 Elmora, ElizaLeth, N. J. 
B:o\Tf.Ei:fY_,_inodel H.J\1E-ti!:l, noiRe rsilrncer, crvstUY:$70~ 
Changeable to a.c. \V9VQC, Virgil, S. Oak. ' 
1fHORDARSON 100 watt phone transmitter rnmµle1-e $8.', . 
i,,X-25 $65. W8HZC. 
QSL'S - SW L's. Colorful. Economical. W9KXL. 819 W yan­
dntte, Kansa~ City, i\_1,o

7
.c---,----~-,---~~-,--==~~­

F(JR s:,!e - Rl\lE H.l<'I0 receiver, $4~.f>0; 2 kw. IV .K 110 a.c. 
geaerator. exciter, coutrol. $65; no t.rade.s. W9ARN. 
BBLL - <,./t:l'l''s, 1YW-193fi. W\JA wr.r. 
R:JiJCEIVERS - new in original C'artons ::::..::_-· Breting ti's $io.5U, 
Howar<l 4fi0'R with crvstal~ $MU~.;. fo.f'tnrv 1·ccuuditione1l BX~ 
2a's. $79.50; teconditi0neJ. t:vpei:i. all makes, lowest terms.Free 
list. Write Leo, \V\JGFQ. today·----,-----~-,------­
'IVHEATSTONE tape automatic transmitters. Also new parts 
for Cree<l automatic transmitters. Prohor lu~trumeh~. 9!:J 
1toµ:ers Ave., Brooklyn, N. Y. 
CR YSTALB: commei-ch1-l or amatp.11r: police, aircraft, marine 
and all types of low drift units for commer('ial pnrpo:•H>:R a.t 
,1 ttractive prices. ~end for catalog. Arn:tteurs. rememhP-r there 
is only 011e TY c·rystal, better tha:n ever. Fully guaranteed. 40, 
80 anrl 160 meter hands $1.60, spot frequencies $2, postpaid. 
T9 ceramic holder $1. COD's ,w<'epted. Sold hy: Valley H.adio 
Distributors, Appleton. Wis.: Henry R~dio Shop, Butler, l\io,; 
Distrihuidora :F'ronteriza, Laredo, Texas; Frank Anzalone, 
:wn W. 4tith St .. N, Y. C.: l'emhleton L~bs., l<'l. Wayne, Ind.; 
Kerr's RarFo Shop, El Paso, Texas; Casa E~dison, Havana. 
C11ba; and Eirlson's, Tt!wple, Texas. 
wii:rfj;j Roh Henry, W9ARA. for the best deal on all amateur 
receivers, transmitters, kits, µarts. You get beHt, tPrms (finarrnr.d 
by .Bob) i largest trade-in; personal cooperation; lowest price~~ 
NC-200 and all other Nation"!, liallicrafter, H.ME, RCA, 
Howard receiverK pt)..-;itively in sto<-k for immediate delivery. 
Write. W9ARA. Butler, l\Io. 
kECONDITIONEb guarur-,t~e-e~d-re-,c-·e-iv_e_r_s_a_n~d-t-ra-,-,smitters~ 
Adl makes and models. Lowest prices, _F'ref! t,rfr,l. 'l'erms. New 
Howard 4o0\ with crystals $59.9,5, SX-23's $79.50. List frPe. 
IV9ARA. 
MUST sacrifice Collins 80FX transmitter. lUU watts phone, 
250 watts CW. $150 eash onb•. W3HWO. ___ ~--~~-
CRYSTALS, complete wit.h µlug-in holders. !U0l\.l 801\1 AT 
$1; 40M X $1.35. 80]\T 5 kilocycle vad-frequency complete 
~2.75. 48 hour service. COD's 0, K. Money-hack guarantee uy 
expert .. commercial_ finisher. State de1:1ired frequency. Copple 
Piezo Service, 344 So. Fetterly, Los Anii:ele_g. 
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QSL'S, SWL'a. 100 --· 3 color - 75t. Lapco, 344 W. 39th, 
Indianapolis, Ind. 
HUNDREDS,-of,......,d-ollars;-;--w-o-rth-,.---07f_s_ur_p'l-us-st,-a-n-d'a-rd--,--p-arts-,-,-, "b-o7tii' 
new and used.. 'rubes, power transformers, chokes1 LF'. trans­
formel'!!, rela.vs, cabinets, cha.ssis, llienera.tors, crystals, condell!"" 
em, coils, meters, and many other items. Y-our cha.nee to obtam 
just what you need at far' below cost. Write for free list. Rex 
Bassett, W9ZDO, 402 E. Angela Blvd., South Bend, Ind. 
/}FF t.he air- See new H'l'9 Hallicrafters xmtr, phone CW 
"omplete. Utah 80 watt CW. Oscar Bonter, 8tate Road Hill, 
Me.adville. Pa. 
WANTED---=:Howard 430. 2361 Tasso St., Ptllo Alto, Calif. 
WAN'l'ED: Licensed opera.tor, age 20-30, unmarried; compre: 
hensive knowledge Amateur Radio as counsellor summer camp, 
beginning about ·March 1st. $50 monthLv plus complete main­
tenance. Write full.y enclosing photograph or clear snapshot (not 
returnable). Box 447, F'almouth, Mass. 
J?r)R sale - liallicrafter S-21 five-ten receiver. Good condition 
plus frequency calibration. 'I'hirty dollars. Rehm, W2HNY, 
Westfield, N. J. 

RADIO TECHNOLOGY 
RCA Institutes of!er an intensive course of hia:h standard 
embracin.a: all phase• of Radio and Television: Practical 
training with modern equipment at New Vork and 
Cbicazo Schools. Also •pcclalized courses in Aviation 
Communication,, Radio Servicing and Commercial Op-
eratina:. Illustrated Catalog on request 

RCA INSTITUTES, INC. Dept, ST-41 
A Radio Corporation of Am•riea Suwiu 

?'6Varlck S't., New York. 1154 Merchandise Mart, Chlcallo 

LEARN RADIO• TELEVISION 
60-poge catalog on request. Oldest, largest and best 
equipped In N"w England. New classes now forming, Write 
for new catalos. 

MASS. RADIO SCHOOL 
18 Boylston Street Boston, Massachusetts 

PAR-METAL 

PICTURE YOUR RIG 
IN A 

CABINET LIKE THIS I 
Par-Metal Cabinet Racks are handsomely finished, modern in 
design and streamlined for eye appeal - but their beauty soes 
deeper than that. You'll And that all Par-Metal Parts are easy to 
assemble because they are so 
accurately machined - and 
they can be interchanged al­
most at will. It's things like 
that that really make Par­
Metal Products worthy of 
your investigation. 

CATALOG 40 
describes c,nd ii lustrdtes our 
De Luxe •nd Stondard Lines. 
Everything you'll need to 
build from • simple chossis to 
• KW job or• complete Sound 
System. Get• copy from your 
jobber or from us direct, 

PAR-METAL 
PRODUCTS CORP. 

3262 49th Street 
Long Island City, N. Y, 

Export Address: 
100 Varick Street, New York, N. Y. 

PAR-METAL 
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As Chief Condense 
Blower Outer Otte 
Oomph was a Flopperoc 

EvER Rince Ot1 
Oomph was a boy, l 
suffered from a strani 
disease. Smashophobi: 
the doctor called it -
the horror of brea.kin 

--~~ _ things - but the1·e we 
h: I' , nothing to be do~ 0 ;,. /ti! about it. When he bro1 

' • me.ut one year, poor Otto ciie 
~ for two days. When he grew n1 ~ 

• a Christmas tree orrn 

-~ I ( even the thought of denting 

( / Eventually, however, Otto bE 
'\' fender would make him sick. 

came an electrical expert. That gc 
him a job in the Sprague Laboratories and Otto wa 
really happy for the first time - that is, until somcon 
made him Chief Condenser Blower Outer in the Tm 
Division. · 

Now, voltage in the electric chair at Sing Sing is 1,20 
volts. In contrast, controllable AC voltages in th 
Sprague lab run as high as 7,200 (and much higher in th 
special high voltage lab). for here is where Sprague coll 
<lensers are torn apart, blown apart, tortured an, 
blasted, not only to see how good they are, but how t, 
make 'em even better. 

WHAM! Poor Otto jumped six feet when a can con 
denser, deliberately loaded with supercharge to dete1 
mine its breakdown point, exploded in a cage. 

Brun! SNAPPETY-CRACK, Otto shivered as an 
other condenser gave its life under 4,000 volts of DC 

CLICKETY-CLICK in monotonous regularity a 
AC motor starting condensers were switched tortuous!: 
on and off 150 times an hour. 

SIZZ-SIZZLE and SISS as vapor streams played 01 
condensers to prove their moisture-proof ability. 

In a massive oven, dozens of units were undergoin1 
life tesi,s at 200° F. Elsewhere, Television condenser 
were telling their story under 3,UUO to 10,000 volts o 
DC and tiny electric razor condensers were getting th, 
e4uivalent of 14 years of the hardest kind of use. Almos 
every minute some condenser gave up the ghost am 
another fact was added to the science of modern con 
denser manufacture. 

"I can't stand it," wailed Otto at last, weeping ove. 
the remains of an 8 rofd. 450 V. Atom. 

"Gosh, Otto," eonsoled an engineer. "\Vhat yot 
worrying about? That condenser is only rated at 450 V 
We had to smack it with almost 700 V. before it went.' 

"Sure," sobbed Otto. "But it ain't fair to treat sucl 
~well condensers so downright mean. It makes me Biel 
-··· I - I wanna quit." A.nd quit Otto did. 

'Twas a year before we heard from him again anc 
then he wrote: 

f.~':~ !:io;!:.~-;;.bt':,Yb~:1:Li:~. ~-:. i\~Y .~0 h~':!;o ~rai0t~' .1:idt J;!~~ 
about condensers on those torture racks-the finest condensers h 
the world juat waitins to be blown up oven if it took all tho power h 
Massachusetta to do it. 

But all's well that enda well. I'm in the radio service buainoa 
and doins fine. l uae Sprazue Condensers- and boy, are they real 
Not a blow-out in a carload. No failures from moisture - or any, 

!~0loi!:; t.~ke~h1~:-f:~~-.~.:,•t1:tbic~ui· -~~ttio~~~ y::: ~! 
densora is• helluva job for• sensitive man like me. 

Love and KiHes, 
OTTO OOMPH 

P.8. Those Sprague High Voltage Micas are really tops - and I'D 
tickled pink to see you're still sell!~ 'em at the srune old pr!ceo. l us 
them on every kind ot by-pass Job and have yet to see another roak, 
that can beat them !or low leakage, safety and dependability. N, 
wonder you fellows consider your nigh voltA11e lab so Important -
but I still say It's a helluva place to work! o. I) 

SPRAGUE PRODUCTS CO. NORTH ADAM: 
MASSACHUSETT: 



Your Nearby Dealer Is Your Best Friend 
Your nearby dealer is entitled to your patronage. He is equipped with a knowledge 
and understanding of amateur radio. He is your logi&I source of advice and counsel 
on what equipment you should buy. His stock is complete. He can supply your 
needs without delay. His prices are fair and consistent with the high quality of the 
goods he carries. He is responsible to you and interested in you. 

One of these dealers is probably in your city-- Patronize him [ 

ATLANTA, GEORGIA JAMAICA, L. I., NEW YORK 

Radio Wire Television Inc. Radio Wire Television Inc. 
265 Peachtree Street 90-08 166th Street (Merrick Road) 

"The World's L•rge_st R•dio Supply House .. "The World's largest R•dio Supply House" 

BALTIMORE, MARYLAND MONTREAL, CANADA 

Radio Electric Service Co. Canadian Electrical Supply Co., Ltd. 
3 N. Howard St. 285 Craig Street West 

Everything for the Am•teur L•rsest Distributors of Radio P•rts ll: r esters in British Empire 

BOSTON, MASS. NEWARK, N. J. 

Radio Wire Television Inc. Radio Wire Television Inc. 
110 Federal Street 24 Central Avenue 

"The World's Largest R•dio Supply House .. "The World's largest R•dio Supply House" 

BRONX, NEW YORK NEW YORK, N. Y. 

Radio Wire Television Inc. Radio Wire Television Inc. 
542 East Fordham Road 100 Sixth Avenue 

"The World's L,rgest Radio Supply House .. "The World's Largest Radio Supply House" 

BUFFALO, NEW YORK NEW YORK, N. Y. 

Radio Equipment Corp. Harrison Radio Company 
326 Elm Street 12 West Broadway 

WBPMC and WBNEL - H•m, service •nd sound equipment Horrison H•s It! Phone WOrth 2-6276 for information or rush service 

BUFFALO, NEW YORK PHILADELPHIA,PENNSYLVANIA 

Dymac Radio Eugene G. Wile 
1531 Main Street - Cor. Ferry 10 S. Tenth Street 

Owned and operated by H•ms for H•ms GA 0252 Complete Stock of Ouality Merchondise 

HARTFORD, CONNECTICUT PROVIDENCE,RHODE ISLAND 

Radio Inspection Service Company W. H. Edwards Company 
227 Asylum Street 85 Broadway 

Wh•t do you want7 We have it. Rodia exclusively Notional, Hommarlund, Hallicrofter, Thordarson, 1•ylor, RCA 

HARTFORD, CONNECTICUT RICHMOND, VIRGINIA 

Hatry & Young, Inc. The Arnold Company 
203 Ann Street Broad at Harrison St. 

Stores •lso in Bridgeport and New H•v;n W3EOO - "The Virsini• H•m He•dquorters" - W3FBL 

HOUSTON, TEXAS SCRANTON,PENNSYLVANIA 

R. C. & L. F. Hall Scranton Radio & Television Supply Co. 
1021 Caroline Street (C 0721) 519-521 Mulberry Street 

"Specialists in Am•teur Supplies" Complete Stock of Ouolity Am•teur Supplies 
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YOU CAN BE SURE 
WHEN YOU BUY FROM 

Q&I 
ADVERTISERS 

•·1 "'Advertising for QST is 

'L accepted only from firms 

who, in the publisher's opin­

ion, are of established in­

tegrity and whose products 

secure the approval of the 

technical staff of the Ameri­

can Radio Relay League." 

Quowdfrom QST's ndvenising rate mrd. 

Every conceivable need of 

a radio amateur can be 

supplied by the adl'ertis­

ers in QST . . And you will 
know the product has the 

approml ,!f the League's 

technical staff 
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Jhe Deluxe RME-9-,9 
FOR THE FIRST TIME ... an inclined front panel is incorporated 
in a fine communications receiver by RME. 

Radically new in appearance, providing -'!00% legibility of 
all controls, and more than practical in performance, here is a 
real console type cabinet that RME is introducing. 

FOR THE FIRST TIME ... complete transmitter control is possible 
from the panel of a communications receiver. 

Space has been provided on the panel of this receiver for the 
mounting of all necessary controls for operating a transmitter. 
The black plate on the lower panel is removable for this pur­
pose (punch-outs are located in the cabinet directly behind 
this plate). 

AND IN ADDITION ... here is a communications receiver with 
a truly deluxe appearance. 

Two-tone crystal! ine Bnish; symmetrically placed bar-type knobs; 
plainly marked dials and controls ... in short every feature 
you desire in a communications receiver. 

Cabinet size 121/2 x 11 ¼ x 19 .... Price with 8" PM speaker 
and tubes, but less speaker baffle, Net $139.65. 

AND - improved performance is now built into every "99" 
whether the standard or deluxe model. 

RADIO MANUFACTURING ENGINEERS, INC. 
One-Eleven Harrison Street Peoria, Illinois 
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. D 9F. 9P.EllATlON The U'.tC Varitran is Cf simple autotransfonrter with turns o:rran 
. . .· that every exposed tum may be used as a. 1ap. A special non-fusing contact c 

any position on the winding, pennitting Jhe !JXO:Ct voltage desired lo he obt,;xine 
p, and efficiency q;re ex.c.ellent and no dist.ortion of wave fol'lll occurs. The output volt 

enclent of load. 

Input 
'tolt• • 
ll!J•olts 
230.olta 
11.Svolta 
115 volts 
HS volts 
230 volt• 
l!Svolta 
:l.30vo"Jts 
115-.olia 
iJOvoltS 
l!Svo!ts 
z:mvoll• 
ll5vo[la 

¢,.,.fp\lt 
Yoltog• -watt, 
0-130 130 
0-260 2:lO 
0-130 570 5 
0-130 510 s 
U-130 570 
0,260 570 2~5: 
0-130 85() 1.6 
0-260 eso 3.7S 
0-130 mo 11 
0-260 l2SO u 
0-130 1950 11 
0-260 1950 $.5 
0-130 
0•260 
0-130 
0.260 
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N RANGES 
The NC-200 has ten calibrated coil 
ranges, as shown on the dial above. 

Six of these ranges provide continuous 

coverage from 490 KC to 30 MC. The 

remaining four ranges cover the 10, 

20, 40 and 80 meter amateur bands, 

each band being spread out over the 

major portion of the dial scale. Each 

bandspread range is independent of 

the other ranges. Its ca I ibration is 

fixed, it is tuned by the main tuning 

control, and its frequency is read by 

the big sweep pointer on the dial. 

And as a final assurance of logging 

free from errors, automatic indicators 

are always in view opposite each end 

of the scale in use. 

OTHER FEATURES 
OF THE NC-200 

• Sensitivity better than 1 micro­
volt 

• Series valve noise limiter 

• Improved crystal filter with re­
jection ratios as high as 10,000 
to 1 

eStability - 3 parts in 100,000 
for 20-volt line fluctuation 

• Temperature compensation 

• AC line or portable operation 

• Speaker in matching cabinet 

Amateur Net Price $147.50 

with speaker, ready to run 



Note These Features 
1. M~dium Metal Cap 
2. Short Ribbon Plate Connector 
3. Filament Support Springs 
4. Mount Support 
5. Top Ceramic Mount Support 
6. Top Shield 
7. Aligned-Turn Control and 

Screen Grids 
8, Heavy-Duty Thoriated• 

Tungsten Filament 
9. Large Sturdy Graphite Plate 

10. Hard Glass Bulb with 
Mount-Aligning Dome 

11. Bottom Shield Disc 
12. Ceramic Plate-Support 

Spacer 
13. Directive-Type Getter Con• 

tainer 
14. Dish Type of Stem 
1 5. Ceramic-Insert Giant Base 
16. Beam-Forming Plate 
17. Filament Connector 
18. Tungsten-to-Glass Seal 
19. Bottom Ceramic Mount 

Support 

llCA BROADCAST 
IQUIPMOO 

BIG-TIME MAGICIAN 
OF THE BEAM TUBE LINE! 

For high-power trans-
.. mitters requiring excep-

. tional overall efficiency-
\'.·,, •. ~ for ultra-modern rigs that 

- need no neutralizing adjust­
ments, rigs that can switch 
bands in a flash-for high­

power gear with few tuning con­
trols, requiring a minimum of driver 
equipment-use the RCA-813. It's 
the largest of the amateur "beams", 
big-brother magician of the famous 
RCA-807. It can handle a greater 
variety of big-time jobs than any other 
tube of its size or class. 

As a final in c-w service RCA-813 
takes 360 watts (CCS) with less than 
a watt of drive. As a final in plate­
modulated service, it takes 240 watts 
with only 1.2 watts of drive. More­
over, it doubles, triples and quad­
ruples with unusually high efficiency 

and high harmonic output. It can be 
operated at full ratings up to 30 Me­
at reduced ratings up to 60 Mc. Power 
sensitivity of the RCA-813 is extremely 
high. Screen current requirements 
are very low. 

In brief, the RCA-813 gives you 
real power-real circuit simplifica­
tion-real economy. And it makes 
possible a flexible, high-power rig at 
a cost comparable with that of equip­
ment using ordinary tube combinations, 

Typical (Class "C" Telegraphy) CCS 
(Continuous Commercial Service) Ratings 
Filament voltage, 10 volts (a.c. or d.c.}; flloment cur­
rent, 5 a.; D-C plate volts, 2,000; D-C screen volts, 
400; 0-C grid volts, -90; D-C plate current, 180 
ma.; D-C screen current, 15 ma.; driving power, 
0.5 watt; power output, 260 watts. 

COMPLETE DOPE ON THE NEW 
RCA-866-A/866 RECTIFIER,,, 

••• is contained in the January, 1941 issue of RCA 
HAM TIPS. Full technical details, typical circuit appfi .. 
cations, etc. Ask your RCA Amateur Equipment 
Distributor for a copy. 

IQ:::3( 
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RCA MANUFACTURING CO., INC., CAMDEN, N. J. • A Service of The Radio Corporation of Americc 
In Conoda: RCA Victor Company LimUed, Montreal 
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