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o ?he National Co.

Short-Wave Receivers
By James Millen, M. E.

NTERNATIONAL  broadeasting  has

talen the shott—wave receiver ftom the

expertmental laboratory and placed it
in the parlor of the broadeast enthusiast
The repeated appearances of Ramsay
Macdonald in Tinpland, Cosprave 1n Lre-
land, Mussolini and the Fope in Eome be-
fore the interoationzl sbort-wave micro-
phone, and the almoat vniversal rebroad-
cast on lonp waves, have stimuleted the
intercst of the average hroadcast listener
in Lhe high froquency impuolses that carry
their woices across the oceans,

However, tegardless of the possibilities
of rebroadcast rooeptien, there exists an
adiniteedly greatcr fascination in receiving
the voice U?Senamre Mareoni direct from
HVT, the ¥Watican City, Kotoe, Italy, than
vin the intermediary of a local station,
And aside frem the incriguing clement of
direct contact, it is occazionally poassible
¢ ebtain better tocoption from a foreign
short-wave station than from a semi-local
rebroadeasting of the program, Also many
interssting programs ate being broadeast
by domestic short-wave stations which
tay be received with consistent excel-
lence, and tha shori-wave copeiver thos
contributes to the possible sources of
radio entertainment. Io rutal communi-
ties, isplated from long-wave coverage,
the short-wave roccivor often provides the
only reliable ceception.

The short-wave receiver has definitely
emerged from the Tahoratory, In sim-
plicity, refiability, battery or light socket
convenicooe, andl appeardtice, it CcomMpares
favorably with the conventional breadeast
apparatus. [t may take its place in the
parlor with the long-wave receivet of in
a "short-wave nook" where ifs offerings
ate resarved for the privileged ears of the
real radio fans of the family,

What Are Short Waves?

The expression "short-waves,” offhand,
in self-explanatory, but nn further thowght
requires qualification, After all, the term
js relative. Twn hundted —reters was a
short w=velength ten wears aps. Today
one hundred meters i3 hardly among the

comventonal shori-wave bands which, in
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FIGC. 1
Graphical representation of wave-
!ength and frequency. Wavelength
is shown as distance in meters mean-
ured from crest to crest and equals
velocity divided by freguency, So
frequency equoals wavelength di-
vided by velocity.

genaral parlance, inelude the wavelengths
between ten and sinty meters, The jarger
part of short-wave commurnication is car-
ried on atf present between fourteen and
hity-four meters, but successful experi-
mental work has established two.way
commmunication over short distances on
wavelengths Afty centimeters longl

Wavelength and Freqoency

Wavelength iz a physical conception by
means of which we represent how a radin
s_l,pmal travels drom the transmitting sta-
tion o your recgiver, A “wave form™ iz
aszutned, becanse a highly refined tacord-
ing ingtrument placed anywhere within
the infAoenee of the signal wonld shew a
wavyr 1ine‘ afl the repording paper or tape.
Such an instroment would show that the
gignal, starting at 2ero, would atinin a
tertain maximum positive strenptll, then
slowly decrease to zere again, lo build vp
on the negative side to a similar maxi-
mirn, agaip dropl:linp: ta Zero to TECOW-
mence the ®cyele” This eyele occupies a
certain definite time, which can be meas-

ured directly and indirectly. Alse, radio
waves travel from the transmitting anten-
nt to the receiving antenna with a speed
that has been dehnitely established at
about 30000000 meters a3 pecond,

Mow if a railroad train, or any other
object, travels at a known speed past a
given point in a koown time, the length
of that object can be detcrmined by mul-
tiplying the spoed of the train (let us aay)
by the time interval. This relationship 1s
reference to a wave “train,” i shown in
Fir. 1. The timg¢ element in thizs case
Kappens to be one-millionth of a second,
ahd the wavelength is therefore 300000,
o1, 000,000=300 meters. II the time con-
siumed by one cycle is pne millionth of a
stcond the frequency with which that
crele will repeat itaelf 15 one million times
in one gecond, amd we can speak of the
frequeney of 300 meters as one miltion
cyches.

The relationship i3 more simply express-
ed in the equations:

v v
F=—andh=—
A F

whete F s the frequency in cyecles per
secotid, W the vrlocity of propagation or
HO000 M0 meters per second and & the
wavelength in meters,

Thus, if we now either the wavelength
of {tequency we can always compute the
ather guantity by means of one of the
two cnuations,

Cyeles, Kilocydes and Magacycles

For scientific purposea it is often more
desivable to work with frequencies rather
than  with  their corresponding  wave-
lenuths, priocipally because, regardless of
wavclength, a certain definite frequency
hand is considered necessary for the
transmizsion of radie tclephone, signals
utibizing the systems employed toda;.r. Thia
band iz IG0K cycles wide, That i, if 3
hropdeasting station is transmitting on 304
meters, or one million eycles, it will oe-
cony 4 band extending S0 cyeles on each
gifde of the cartier freguency of one mit-
lion crcles—i.e., between 99508 and I,-

{Continusd on wexd page)
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Wavalength-frequency conver-
sion graphs. These may he
used for higher wavelengths
{lower frequencies) by murely
shifting the decimal point, LJse
of these grapha will vield
proximate results, sufficien
accurate for frequency loca-
tiont in tuning. The numerical
conversion table, frequency to
wavelenpth or wavelength to
frequency, is printed on page
20 in ita most accurate form.

FREQUENCY IN KILOONCLES

(L emidiniued fevin frepeding £}
WSO eycles. Tn order that nopﬁher Eha-
tion can aveclap or interiere, the cairrier
of a secomd slation toust not he within
000 cycles of the carrier gf the first
station.

Thie to ke ex{stence of this deairable
frequency band. a roadcasting station
onerating ou a fumdamental of 30 meters
will spread over a wave range of abont
three meters, amd at o0 meters ahoot
twelve mietors,

In other worils, tle samount of SPACE re-
quired by a broadeasting station, in wave-
length spread, variea with the wavelength,
becuming greater az the wavelength -
creases. Dut the freqoeney hand of ten
thousand eycles remains constant, Hanee,
it i8 more convenient to COMpute many
radic calculations in terms of frequency
rather than those of wavelength,

Long wavelengths nre low irequencies;
short wavelengths are high frequencica,
When frequencies beeome very high, it is
less clumsy to proup them into thopsands
of cycles—the kilocycles or ke—and into
milinns of cyeles—tho inégacycle or me.

A wavelengih of ten metars is eqitiva-
lent to a frequency af 30,000,500 cycles, pr
00 kilocycles ar 30 megacyclas,

Let us try to think in terms of fre-
queney rather than wavelengths, If ar
frst you are sumewhat confused, you may
readily transtate frequeney jnto wave.
tength by means of compotation, or the
conversiont chart shown it Fig. 2.

Characteristics of Short Waves

Owne of the principal advantages of
short-wave conuntnication Jiss in the munl-
tiplicity of available rafin channels as
cotlrasted to the cowrested conditions
exigting above 200 meters,

¢ frequency corrosponding  to ten
meters is, a5 we have shown 30,000 Le.
Between this {requency and that of 1500
ke, cotteaponding 1o 206 meters, there
exigls 2 28500 Lo band of usable fre-
quencies.  DMviding this by 10 (10000
eveles, the recommmended hand for g
broadeasting station) we find that e L1
broadeasting stations, within interfering
power-distances, could be accommodated
without interlering with each other oq a
well-desipned teceiver, Betweon 200 me-
ters and G0 meters, there is room foc
only 1M =imilar stations.

igh frequencies are characterized by
it uncanny carrying power, low powers
on low wavelengtles teansmitting over dis-
tances that could he spann on long
wavelen=ths ooly by the ewpendituze of
tundreds of times the sams pOWer.

Shact-wave signals suffer from peculiar
fading and absorption cffects from which
long-wave signals arc telatively free, The
most eousyal of these is Eerhaps tha so-
valled “skip-distance™ effect, i"ur In-
stance, the dircct wave from a fiftywatt
transmitter operating on 7500 ke may he
50 attenuated at a receiving station Ave

hunu:lre_d miles away, by ahsorption or
deflection due to ferceserial cottditions,
that the signal is eatirely last, However,
anciher portion of the sipngl, traveling
mare directy wpwards, collides with the
soinewhat probletnatical Eennelly-Heavi-
side layer—a steatum of ioaized gases
high above the earth's atmosphere-—and
is reflected to the earth thouzands of
tuiles away from the transmitter. Thus a
receiver In Anstralia might hear a {rans-
mrter in New ¥ork City, the signal from
which is inandible in Now Oolaens oc
Panama.

The tricks played by high frequencies
vary with atmospheric conditions, the
time of day and the frequency employed.
But it iz almose always paossible, by malk-
ing a shift in frequency, to pick out a
short  wavelength satisfactory  for the
ommunicatior desired. Faor instance, for
consistent trans-gceanic telenhone com-
munication, three frequencies, approxi-
mating 2, 15 and 1§ megacyeles, are al-
wayd available. During the day, the 20-
megacyels freguency s generally ised,
propagation b::in% shifted to I3 me ip the
evening and to 10 at night.

The greatest distances will be received
on the three principal bands in acentd-
ance with the table given helow:

22 to 14 mec daytme.
14 10 10 me merning and svening twilzght,
N te 2 me night,

Short-Wave Telephone Stations

Only & amall pereentage of the availahle
short-wave frequencies is given over to
telephone  transmission, but the actuzl
nuimber of such stations in regular opera-
tion cuceeds the number of broadeasting
stations in the United States. The avee.
age short-wave recaiver will pick up sey-
eral times as many tefephone stations as
the average broadeast receiver,

Shartwave telephone services tay be
divided into six classes—hreoadeast, tale-
vigion sound accompatiment, amateur,
trans-necanic, commercial, police radie
and mirplane. The broadeast stations arc
generglly given over to the simultanegus
transmission of long-wave programs and
are operated in conjunchen with a long-
wave station. For instance, WIXAD 5
a short-wave channel of WGY, Scheneo.
tady, N. ¥, U0, 5. A, The following are
the international frequency allocations for
short-wave broadeasting

AON-A1 30 ke, (50489 meters).

QEN-9600) ke. (31.6-31.2 metera),
T1700-T7 000 k. (256252 meters),
15,100-15 350 k. {1%.85-1%.55 meters)
1775017800 ke, (16.9-16.85 meters),

Many of the amatenr phone stations
will be found oo the 3.500-4,000 ke and
1400-14,400 ko bands with the prepond-
erance of traflic being handled en the
35004000 ke channel. While it wonid

be stretching the point somewhat to s3¥

that atnatcur radio telephone conversa-
tions are entertainjng, they are ocrasion-
ally interesting,

Comunercial transoceanic tclephony is
gonerally conducted on the three fized
service hands from 17 800-21.450 ke, 15,
GH-16400 ke and 9600-1100 ke, These
conversations are generally “inverted’—
that is, iotentionally marbled so that they
sound to the casual fistener Fike Chinese,
However, by beating the signal {permit-
ting the receiver to squexl} at tho correct
freyneney, it is sometimos possible te rene
der inverted speech intelligible. The con-
virsation between the lechnicaf operators
is oitcn cartied on without garbling, On
the occasions when eommercizl traffic is
transmitted clearly, listening-in is quits g3
edifying as eavesdrupping en a party wire,

Airplane Traffic

Practically ali airplane telephone traffie
iz handled on the 4000-550N ke band, it-
cluding point-to-point flving field and mo-
bile services. This i often tascinating,
always interesting, and some very reliable
weather reports tnav be picked up from
local alrmajl terminals. Palice alarm sta.
tionz, broadrasting to cruisitg saquad cars,
are shown in the call lists on page 1,

Four sets of coils are generaliy required
ta cover the short wave spectrum in
which we are interested—22 1o 13 me, 14
to ¥ mec, Bto 4 me, and 5 to 2 me,

An casily acquired knack of tuning ton-
ttibutes an artistry to shert-wmve tecop-
tion which i heking on the bromdeast
band.  The varintion i technique ray
be attributed to the fact that the short-
wave recoiver s generally tuned with the
circoit oacillating—i.e, with the tegenera-
tive control so adiusted that a whistle is
heard each time & carrier frequency s
crossed. (Most of these whistles will be
broken up inte the characteristic dots and
dashes of the code transmitter.} The high-
eit type of short-wave receiver has fonr
contrals—the main tuning control, the
regeneralion or oscillation control, a vol-
ume cotitrol, and the trimmer, These con-
trolz are much more closely interlocked
than the comparable knoks on ths broad-
cast receiver, and a variation of one of
them may alter the wavelength to which
the receiver i tyned.

In  tuning, the tegemerative control
shonld Be maintained just beyond tha
oscllation point. When the circuit is os-
cillating a distinet biss is audible in the
*‘phones or speaker, the backeround noige
is_considerably intensified and a whistle
will be heard whenever a carder frequen-
ey i3 cncountered. At the correct tuning
point—with the circuit jost oseillating—
the background noize and signai response
will be at a maximum, In other words
the recciver {3 at Ity most sensitive wd-
jstrwent. To maintain this condition while
tuning, it will be vsvally tecessaty to vary
the regeneration control for cver{ ten
degrers or 80 on the tuning dial. When
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p telephone carrier 13 croszed, readily
identified by the steady whistle and gen-
erally modulated by woice or music, re-
duce the regeneration (retuning alightly
with each vatiation in the regenerative
conirol] ootif the circuit is oo longer as-
cillating and the carrier is clear. A faiat
“swizh” will now [ocate the carricr (i un-
madulated) as the toning dial receives itm
finaf adjustment.

Zero Beat

In some instances of very weale signals,
it is desirable to “zero beat”™ the cartier,
rather than stop oscillations, Aa the car-
ricr fs approached with an oscillating &=
peiver, the pitch of the whistle becomes
lower, vanishing at zero beat—the exact
resgnznce of tuning point—trailing of
apain e a squeal on the other side,
Ciceasional statioons ate best received at
zere beat with the citcuit just oscillating,
In achieving this adjnstment a slight body
capacity effect may make i necessary to
tutie slightly to one =zide of =oro beat,
the heat becoming zero when the hand iz
retaoved from the tuniog control

It will often Do interesting to lag the
grationz, and (he author suggests reling
off a sheet of paper to accommndate the
following observacions :

Late, Time, Coil, Dval. Frequoney, Call
Letters, Language, Bemarks.

The station may e lopred in local tme,
but in corresponding with the slation for
vevification of transmission, the
ahoyld he given in G. M, T.—which is
Eastern Standard Time plus five hours.
Conversion can Ie readily made by means
of the time chart on page 8. .

Harmonics of long-wave hroadeasting
giations may fool you at first. However,
such spuricus short-wave signals can gen-
erally be identifed by their position in
reference to international alioeations and
the very mushy guality of speech. Local
short-wave stations may be recoﬁmud
withant waiting frr the guarter Bourly
signatiure by checking for sitnultaneouns
hroadeasts on the longe waves, though this
is not altogether relialble in these days of
chain broadcasts,

Receiver Differences

A foreign language does not negeasarily
place a station beyood the confines of
the U1, 5. A The babel from W%HAA
has been responsible for many fantastic
talea of dx fish, But a station failing te
sigh at quarter Bour periads may be ten-
tatively logaed as a foreigner,

The principal differences between the
present receiver and frs immediate prede-
cessor, the SW-45, are host explained by
reference to the wiring dinprams, Figs. §
and 7, respectively the ACSW-35 and the
DCSW-34, These arc the substitution of
the type 58 pentndes in the r-[ and de-
tector circuits (348 in the d-c medel),
the provision for r:a,l:!'u::—h--:u:lu»:zm:i-i}lI gain
contral and the radio-frequency filter in
the plate circoic of the detector

The new tuhes, 28 intimated, have con-
ttibuted in oo small way to the high ef-

FIG 3
Front view of cabinet of the former
model short-wave recetvers for a=c¢
or battery operation

ficiency of this circuit. The high ampli-
fication factor, transcondoctance and,
ahove afl, high plate impedance, enable
the dezigner to achieve a depree af 2el-
ectivity and sooszitivity that have hereto-
fore been Iittle mere than cxperimentaf
itleals, The use ol these teber noturoblr
necessitaterd] the redesign of the plug-in
radio-frequency inductora. The ecdils, Tl
and T2, are wound on the low-loss E-39
material and are available in various sets,
covering from 12 to 2000 meterz, and
band-spread eoils can he obtained for spe-
cial portions of the frequency spectrum,

Lontrol of Volume

It has heretofare been considered that
the simple regeneration control in the de-
tector eircuit Ernvided adequate owverall
volume control Such an arrangement,
however, results in several forms of dis-
tertion, The radio-frequency tube is
necopgataly nﬁerating at maximum ampli-
Acation at all times, resulting in consid-
erable overload of bath that tube and the
detector on streng signals. Backing up
the regeneration control to teduce the sig-
nal strength results in additional distor-
tion, duoe to the fact that the detector
tube s then being operated with de-
creased plate or sereen voltage, The ob-
vioug golution iz to employ = gecond con-
trol operating at the input to the rf

st .

%;der actual teception conditions, this
additional comtrol  contributes  several
other advantages. The detector may al-
ways be operated om that portion of itz
chatacteristic at which best rectification
in obtained, with a resulting improve-
ment in tone quality and detecting ef-
ficiency, The receiver may alzo he oper-
zted in the condition of maximum selec-
Hvity by setting the regeneratlon control
ciose to the point of oscillation and. con-
trolling volume altegether at the r.f. input.
This latter feature is of particulor utiticr
in hringing in a foreign station having a
frequency allocation close to that of a
powerful local

Plate Cirenit Filter

The radie-frequency filter in the detec-
tor plate ciretit fs the result of careful
study of the problem. Few experimenters

FIG 4
Front visw of
the Thrill Bex
m wnew form,
maing latest
tabes and hav-
ing full-vision

dial.

FIG. §
The top wiew
of the a-c re-

ceivar.

aeem to realize the difficulties encountered
when excessive rfi. i3 permitted {o invads
the audie-frequency circuitz. The mmost
noticeable characterizeic of such a con-
dition is the presence of hand-capecity ei-
fects on all parts of the a-f. system, in-
cluding the headphenes and londspeaker
leads as well aa the metal calanet. An-
other symptom ia the exasperating fringe
hevwl as . the detector approaches oscilla-
tign, A sticky regeneration control—an
apparently excessive amount of lost mo-
tion—is directly traceahle in many cases
to inadequate Rltering in the detector out-
piit cireuit,

The use of a detector tube baving a
high plate impedance precludes the em-
plovyment gf z farly large by-pass con-
denaer, which weald necessarily attonuate
tiie higher audip ireguencies, resualting in
miuffled tone quality and even unintelli-
gibifity of speech, The matter resolves
itself into the familiar high radic-irequen-
cy problem oi an efficient r-f choks de-
sign, The inductance of the choke used
is onty 214 millihenries, but what ja more
important, the distributed capacidy bas
been roduced to 1 mmid

Undesirable Coupling Fliminated

The remainder of the circnit in faitly
conventional, and the important valges
are given in Figs. O oaod 7. Several elec-
trical details, however, are worthy of spe-
cial emgphasis in reference to the general
shiclding and the design of the ganged
tusing condensets, ] .

It has been found that in the design of
a single-control high-frequency receiver
additional precantions most he taken to
avoid conpling between the i.'n%t a_md out-
pat pircuits of the r-i. stage. s3ing over
the psual methods of cirewmt isolation, we
come to a point which is often averlooked,
This is the coupling through those por-
tions of the tuned circuits which happen
to be commen it parts of the gang con-
denger frame, Wlale the paths involved
are very short, an inch of s¢ represents
an appreciable part of the total conduc-
tor length at frequencies above 15 mf_:ﬁa-
cycles, and is sofheient to caunse instabi
and circuit interlocking. .

To overeome this trouble, a special tun-
ing condenser was developed, in which
both rators are sntcely insulated from the
gonvdenser {rame and from each other
This desipm malies it pessible to isolate
completely the input apd cufput ciredits
of the radio-frequency stage, resubting w
a perfectly atable system even at the high-
‘ast frequencies to which the receiver will
tune. .

Plug-in coils are used in both the a-c
and d-¢ madels in preference to switching
arrangements which necessarily introduce
josses and coocamnmitant complications in-
imicable to the highest affivicncy in short-
wave teception,

Separate Power Pack Usad

The direct current model differs from
the ACSW.-52 principally in the tubes =m-
(Continead on next pose)
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fConitinued fram preceding poge)
ployed. The general efficiency and opera-
tion are the same.

Despite the increasing tendeney toward
unitary design with huilt-in power supply,
the receiver wnder considefation is con-
atructed for use with a separste power
pack. Single wnit constroction pecessitabes
a large amount of shielding in the +-f and
detector cirenits for the elimination of
hum, and this excessive shielding, in order
to be effective, must he of 2 different na-
ture than that which amply fulfilis the r-{
isulation requirements, Shiclding, at best,
1% a ecostly naisance which tends to offset
the increascd elficiency attained through
the use of low-loss insulation and carefni
design,  The:e comsiderations strongly

*1 Tlaments Zaod tapks

" recomimend the pse of the separate unit

with a high-frequency receiver, |limiting
the shielding to radic-frequency fields.

The mechanical dotails of the receiver
are faitly obvious from the BCCOMpanying
photographs, Rigidity in the radig-fre-
quency circuits 1 obtained through the
jndicious nse of Isolantite and R-39 st
ports and mountings. In the design of
the dial, consideration was given 1o the
congensue of opinion among several hun-
dred amatours zod experimentsrs who
favored a iull vision or open scale ar-
rangement. The dial has a scale seven
inches [ong, insuring accuracy in reading,
The pointer moves horizontally across the
entire lemgih in a2 Hoear relationship to
the tuning control,

Installation and Operation

The importance of a2 good short-wave
antenua canmat be overstated {f the full
possibilitics of enjuvable reception are to
be realized. Commercial companies have
spent millions of dollars in the develop-
ment of suitable shoct-wave aerial sys-
terns, while 1the average shott-waye ex-
perimenicr i+ confent with a shoddy in-
stallation which experience has tamght
hitt works fairly well an his broadeast
TECRIVET.

Becavse gn antenna is effective on the
lowrer broadeast frequencies, it doeos not
fallow that it is a satisiactory short wave
aerial. Tnduced corrents, man-nlade stg-
tic and leakare coffcolz which would not
be anboyiog an 300 meters, will seriously
impair teception ot 3 meters, The pe-
tuliar cartying power of the very high
frequencies, which malkes shart—wa}'c rE-
ceplion possible on almost any kind of
an anteoma i3 roeponsible for the slip-

FIG. 7
The d-c model, efrenit of
which iz shown herewith,
requites batteriea for the
filaments of the *34, *30 and
'} tubes, but the B voltage
may be supplied either by
hatteries or by an a-c B
supply. The same funda-
mental circuit is used asg In
the a-¢ model. The dw
model is the DOCSW-34,
Note the isolation of the r-f
from the C biazsing battery
applied to the radio fre-
guency stage. An Air-Cell A
battery may be wied (2
volts), with small Nmiting
resistor {fuse at upper posi-

tion} or a atorage battery W

shod aerial systems, which, in turn, arc
largely Tespeasible for noisy roception and
a retarded acceptance of short waye re-
;::ption or the part of the averapr radio
am.

VWherever choice iz possible the shopt-
wave receiving station should bo Jocgesd
away from power lines, clectrically oper-
ated machinery of any kind and isolated,
as far as practical, from roeds carrying
antomobile trafhic a2nd monitored by fraf.
bz lights,

Aerial Advice

While the anteona shonld be caroiuliy
installed, it need not be in any way elabo-
tate, A single horizontal wite, T or L
type, twenty-five to fifty feet in lenpth
will provide ample pick-up. If possible,
the antentia should bo erected ju the open,

FIG. &
The cirenit diagram of the
new model p-¢ short-wave
receiver, the ACSW-58, with
connechions to power sup-
ply. It is important that
the wvoltages are correct
(R 4 300, B - 180). The
000-ohm potentiometer is 2
selectivity and input control,
while the trimmer is for
close resonating, requiring
resetting for each coil set
only, The detector plate
chokes have unusually low
distributed capacity.

atid 2z high as practical. It shonld he well
isulated, at each end, and of fairly heawy
wire—say number 14, inswlated or bare,
Tt should be erected zg far away as cir-
cumstances will permit  from posaihie
sources of ngise interference, and should
not parallel power lines. It should prefers
albly run at right angles to the ftearest
toad. It should be clear of treg bBranches
in the strongest wing,

The leadin shenld be well supported,
thoroueghly insulated, and should he
brought indoots through o leadin insulytor
ot of the window strip variety, The
lightning arrestor should be of the high-
ext quality, Any foints in the antenna H¥5-
tem-—arrigi, leadin and ground—should he
soldered, It is particularly important that
the lcadin be lept as far Awsy as possible
from power lines, elevator shafts and elec-
trical machines of all deseriptions.

Equal care and attention should be di-
rected to the sround comnection, Where
several possible proonds are available,
ihey should be tried individually and in
groups for the least nofay connection,
The ground Ieads zhould be soldered to
the clamps and the clamps themnselves
soldered to the pipes.

Tranaposed Loadins

Tndoor anteanas are very offectivo, but
obviously it 15 seldom possible to erest
thetn az far away from nterference in-
ducing  sources a5 an ogkdoor antenna,
The indoor antenna is really nething more
than “leadin®—and it is appreciated that
the oardinary leadin  will pick-uyp noige.
The main idea of the autdaot anteths is
to obtain a npise free pick-mo so that the
sienal to noise ratio will be improved.
If an indacr antenna js erected, tho same
precantions as to rigidity, insulation and
preferred location should he ohaeryad,

EHORE o ———a—
prvey “’-u:,? —i—
ANLC. =3 : i sany

—_—

T
4[ % ||.

p

]

EATEH

A-Cr B

i
d i}

(B~ tsd el il o)

B
r—
m




——— v o e r——

December 3, 1932

RADIO WORLD

INSUILATQORS
-

-—
n

"1.\_‘_“- x

i

- i
15 a
=

L S i 9
L

ok

v

=

<L

; o

-

RF. FPFRIMARY

Under oo circumstances wse any form
af “patented™ aerinl tpckod to the walls,
under rpgs, of socket 1yne anfennas andgd
eapect satisfactory shori-wave resulta.

As mentioned abave, with a properly
lacated ouldaor antenna, most of the nowe
is picked up by the leadin, With a special
leadin, it is possible to reduce the noisc
pick-up consulerably, thereby taking [ull
advantage of the antenna pick-up. Such
an artangement is shown in Fig 8 It
will be chrerved that the aerial itself has
been broken in the middle, anﬂ o
leadins brought down, which are “trans-
posed” or crosacd, overy filteen inches by
gpecial blocks, These Bocks which are
irom 2 to 2% inches square, ¢an be made
from bakelile, by petching, a: shown o
i ei twa leadins are connected £ the
antenna amd ground posts of vour re-
carver. Mo ground is nsed. [ the receiver
is wnstable or hums withoot the ground,
the pround may be conaccted prn‘i’ldi_nﬁ
the lead from the antenna pramary, whic
conaects to ground, is broken and con-
nected directly to oue of the leading, An
alternative citguit is shown in Fig. 7,
wheteby a specinl compler s emaployed be-
tween the transposed leadios and the re-
ceiver. This coupler can be wound with
ten turns of numher 18 eoameled wire on
Wativnal E-30 standard eoil [orms. The
twog windings are close wound, and spaced
1% inch frem each other. Condensers Ol
and C2 are 30 to &0 mmf. mideets, Fur-
ther details on transpesed leading can be
obtained from the Lyoch Mannfacturing
Company, 1775 Broadway, New York City,
who are manufaciurers of transposition
biocks, antennae insulators and antenna
eemplers  especially  desigued for short-
wave reception.

Installation

The receiver itseli should be lecated s
far as possibie [rom any intcrierence
source such ag clevators, electric fans, ete.

The ACSW-58 must be operated with
& power supply furnishing the exact po-
tentiala shown in Tiz, O under the indi-
cated loads. This receiver is designed to
operate in conjunction with t}le Mational
5 ABS power unit, to which all con-
nections are made by means of the single
plug on the end of the rcociver power

FIG. & (Laft)
The transposed leadin system, used for noise reduction. The aerial
is separated at the center and the double leadic is hrought down by

tranapoeition,
FEED LIMNE
2. + . F ) )
* L C-p k. ﬂ;
? I T~ T~
LOnReadonng)
P
& O =
A G
< & SW
RECEIVER
FIG. 9 {Left)

A rubber or bakelite slab may be used for making a transposition

block. For inatance, in the Fig,

8 requirement three such blocks

would be used,

FIG. 10 (Right)
If & ground is essential, iransposed leadins may be used with this
coupler avztem,

cable, If an adequate power supply other
than the Wationgl 5880 ABS s availabig,
the plog should be removed [rom the
cable, and the conpections made in ae-
cordanee with the following color code -

Hire Calor Connect to—
Bed ar Blark 214 volts ACH
Yellow B—

(ireen H4-18

Blne B-p3500

It is strongly recommended thal the
National power unit be employed, due te
eage of connection, reliability of eperation
and the slimination of apy adjustment or
experimentation.

The D-C Model

The DCSW.M should he connected 1o
the various voltage sources indicated in
the diagram, Fig, 7, and on the legds of
the connection cabie. The most conveni-
ent “A" lLattery is the Everrcady Air
Cell, which will provide anc year of aver-
age operation. [f another source of filg-
ment patontizl iz used, such as a storage
baitery or drv cells, a rhenstat should ﬁe
previded fo maintain two volts at the set
terminals,

The “C” potentials are preferably obe
tained from the usual Batteries. [oither
“B" betteries or an clminator may be
emploved as the high potential source
The National Velvet-B Type 3580 s
recommetled as a reliable and economi-
cal power unit for uoee in conjunction
with the DCSW-34.

All connections should be thorougrhly
tightened. Pliers arc prefierabla to finger:
in making a permanent installation,

Anterna, sgrownd and loudspealer or
motput binding-posts are plainly marked,
Telephone receivers are plegged inte tie
jack, behind the sct, by means of the
conventional phrg. When telephone re-
cervers are uosed, the power amplifying
stage and loodapeaker are avtomaticaily

disconnected,
Tubes

Satiafact_ory short-wave reception is im-
possible without perfect tubes  Tubes that

*The 24-rolt clrenit conter type most oot be
outided  diveotly, t i connecried ta B—
ground] through a PSeobhin, 10-watt reaiater, for
biasibg the 245 ribes.

will "play™ on a broadeast receiver may
Le altogether vasatisfactory on the higher
frequencies. Poot tubes tmay result in
nelsy reception, erratic volume and pe-
generation eonirdl, foinge howl and ex-
ceedingly bad microphonic conditions. Tl
mictophonics, we refer tg the ringing
sound occasioned by tapping the table or
cabingt. A distant foot step may Eive risg
to this trouble if other than perfect tubcs
are unszod,

Spare tubes—a duplicate of each tube in
the receiver—should be maintaited ar
band. Do not cxperiment with “hootleg”
tuhes, Only the products of the mowt
reputable manuiacturers are recommended
for use in all Kational “Thrill Boxes”

The a-c model, type ACSW-EE requires
two type 58 variable mu pentodes in the
radio [requency and detecter stages, @
type 50 or 27 in the first andio socket and
Lo type 45 ubes an the push-pall pover
stage. The d-¢ model, DCEW—S-#, ettiploys
two type 34 varialle my screen grid tubes
i the r-I aod detector sockets, a4 lype
3 hArst awdio and two iype 31 ottt
tubes. The tubes required are plainly en-
graved on the sockate,

Coils

Five stts of coils arc jurnished with
eich 3W.5 and SW-34, twe eoils to o
set, and covering wavelengths from [3.5
to 20 meters. One coil of each set is
rugged into the r-f circuit fiefe-hand
eoil socket} and one ¢oil inte the detector
coil zocket. The two coils of each sct are
tdentical, and the wave bands they cover
are indicated on the chart on the cover
of the receiver. The coils for the g-c re-
ceiver aro designed by numbers anly, be-
ginning with the number 60 and increas-
ing with wavelength. The d- coils may
he identified by nomher—from 10 to 2
mereasing with wavelenpgth—and by the
color strip malded into the top rimg, The
wavelength of the coils increases with the
nomber of turos of wire.

Coils can be had cxtending the wave-
lengths of the reccivers as high as 2000
meters atid the coils forms are availakle
for the home winding of zpecial induckacs,

Amaterr bandspread coils may ke ob-

(Contimued on et page)
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FIG. 11
A flter for reducing noises picked
up from the power lines {not needed
when the nfﬁma:d JPGW Unit ia
used).

tfonifungd feom preceding pagel

tained which spread the amateur bands
aver 50 dial diviziens., Ne chan €2 in the
TCCEIYET arc beccssary, and thess  cofls
ite roeommaetiled (o the experimenter in.
lerested in amateur reception. The wingd-
ings oi the bandspread eoils can, of
coutse, be chaoged tn provide similar
spreading over any marrow portion of the
short-wave spectrup.

Choice of Correst Coils

Chooee 5 set of coily coveri the wave-
length to which you wish to lsteq——mpl-
ing sute that the twao coily used are from
the same set. The process of choosing the
cotrect coils for any station is very simpfa
and becomes zutomatic after g jew hoits
of cxperimental  short-wave reception.
Firat translate your local time into East-
eri Standard Time, by means of the tmme
chart, Fig. 12, Then refer to the cali
list on pages 1% and 19 and select a stg-
tian hroadeasting at that tme,

For a start o statipn tairly cloge by is
preferable,  MNole the wavelength and
chovse the coils covering that band as
indicated on the same lLine with the ata-
tiotr call letters. The correct coils are
alao indicated oo the tuning curve on the
inside vever of the receiver, Where due
to averlapping, the wave desired can pe
tuned o two sets of coils, choose the
higher wavelength coil,

If desired the 40 to 70 meter band coils
may be chosen—>No. 63 for the ACSW._ER
and MNo. 13 (white band) for the DCSV-
M—and the receiver tyned at randam (but
very carefully and slowly) with the cer-
tainty of running across several pood

stations, .
Tuning

The iunctions of the VATIOUS eomtrols
have bheen indicated in the general disogs-
sion of the 5W-38 and 34. From Ieft to
tight they are the antenna trimmer, r-f
valume eontrol, {ohing control and regen-
eration, ‘The trimmer provides the mpost
efficient lining-up between the anteana
circnit and radie-fregnency atage. It is
not critical, requires little adjusiment, atd
tnce set jor the codls used, need be touch.
ed only for very weale stations. The rf
volume control increases clockwise and
functions exsctly as decs the volyme
contred en the vonventional brosdeast pa.
ceiver, The tuning conirol it the famliar
station sclector, The regeneration con.
trol inercases clockwise and alse operates
a3 a volume conteol, whila performing ad-
ditional functien of throwing the eircuit
into oscillation which simplifies the loca-
tion of station: amd makes possible the
reception of continucus wave code trafis-
mitters. {The cirenit shoufd po in and out
of oscillation smoothly—withoor hewling.
If not, check ag jndicated under “Tranble
Ehowting.

Picking Out a Station

For a start, it will he best to tnrg the
r-f wolume contrel up foll, and adjust the
trimmer, hr vigal iftsprection, until the
condenser is half in. Toem up the regen-
eration coutral until 2 distinet background
hizs i3 heard The set will now he oseil-
lating. In ihis vondition it if extremtel
gensitive, and as the dial i3 turped rapid-
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Conversion table covering time and also the day in reference to the points
of reception and transmission The datum is EST time in New York, the
converted time is Greenwich Meridian Time.

v, & series of whistles and sgueals shonld
be heard ax Maily stations, code, telephone
iclevision, etc, are passed, Adjust the
trimmer for the loudest hiza.

F reference to the curve chart on the
caver of the receiver, locate the g procxi-
Mate position on the dia] where the gta-~
tion i whith you are interested {unless
tuning at tandom) s lpcated, For in-
stance, if you wish to listen to WHXK,
Pittsburgh, Fa., 1J A, which broad-
tasts on a wavelength of 48586 meters,
it will be found at about 60 og the dial
with the 40 to 70 meter coils, You will
also find disted on the log inside the
réceiver cover, 5 “spot” locations glving
the exget dial readings at which these
stations will be received,

Turn the dial knob slowly until & con-
tionous  whistle i3 heard (imen—upted
whistle indicates 2 code gtation). This is
probably the carrier of a short wave tels.
phone station, and if maodulated by speech
or voice, these stunds will be heard above
the sgqueal, Tune upntil the saueal is loud-
esk. . :

The squeal can now be cleared by
backing down the regenerztion eantrol
until the recojver st?ps oscillating. A
slight readjnstment of the tunimg dial
may be nccessary as the regeneration
control is moved. Adjost volume o BILLL,
tither by means of the r-f volome eon.
trol .or the regeneration comtrel {below
the point of ozcillation). Ae g geterg]
rale it is desirable to oparate with the
repeneration controf abunt T4 turn below
oscillation {after the station is located)
and the r-f control set for the desired
volume. (For cutreme selectivity, the re-
goneration control should be set juzt he-
low the oetillabing poinet

The receiver iz most sensitive in an os-
eillating state witen the regeneration cot-
trol 1z just ahove the ascillating  point.

hen tuning with this adjustment, the
circuit may stop oscillating, necessitating
the turning up, slightly, of the TEERHETA-
tion contral,

Trimmer Adjustment

As already indicated, the trimmer ad-
iustiment need only be sef far each set of
coils, excopt for the reception of ety
weak stations, which may HNecessitate
careful adjustment, zli around, for hLest
reception. O snch stations, slizght read-
fustment of the tuning dial may be neces-
sary, following the movemcont of any of
the other centrols.

Code and television stations are good
for practice tuning, and are located with
the receiver cacillating as describad, Code
stations  transmit  either 2n freegalar
sireatn of dots and dashes, or 2 constant
gequence of dots (for trst pu:{puse.r.].
Many cade stations are modulats br o

high pitched tone, and can he received:

when the TeEcneration control iz turmed
below the gscillating point, . .
The carrier of a television station Is

constant, bui is modulated by a varfety
of tiing and ialling toncs, These tones
alone are alio received with the regeners-
tlon comtral herned duewn below the o3-
cilation paint. With the usual loudspeak-
er, the television signalz are, of conras,
audibie only, For Picture reception, fur-
ther amplification and a light reproduc-
ing system are required,

Trouble Shooting

Carefully assembled and  wired the
ACSW-E8 and the DCSW .34 should he g5
free from trogble g a relialle long wave
broadcast receiver, However, it can hap-
pen i the best of families, and the major
causes of faulor operation, with their
a¥Mptoms, are dezeribed below, [n gen-
eral, the troubles wili he the same a3
those which eeasionally afftict the longsr
Wave recelvers, and their facation follows
the same Procedure—voltage and contigu-
ity tests, efc.

No Signal: Burned oot detector or a-f
tules, no plate or heater voltages, Same
pogsibilities as exist on longer waves,

Weak Signal: Mixed coils, In this case
the adjustment of the r-f volume coniral
and trimmer will have Bracticafly ng ef-
fect. If coils are matcher pmpcrf;*, check
for continuity in the w-indings. Open
coupling  condenser in  the tnpedance
coupled amplifier will canse wealk signals,
accompanied with prongunced lnes o low
frequencies in "phane reception, Check
antenna, grid cap conncctions, ete,

Faulty Regeneration: Sticky controls,
howling, etc.” May be eansed by a poor
detector tube, incorrect vajne of grid leak
an;% ghort cirenited radio frequency choke
cgil,

FPoor Quality : Check an several stations
before bring satisfied that the troamble s
in the set. Garbied or mverted speech ig
deliberate with most commercial point-to-
point short wave stations, Also, poor re-
ception conditions, accompanied with fad-
Ing, ig a {requent catse -::Ippmr gquality on
certain stations. Make the usmal check
on woltages and tubes, Muffled tone may
be due o oyer regeneration, while
scratehy., hashed speech on trotg signals
points 1ke finger of auTicion to the geid
leak in the impedancs coupied amplifier.

Noize: Discrimination betwesn roCeiver
noisz and pick-up noise iz mors important
aft short waves, and g effected livy the
uswal teats, If noise is consiztent, and
checks show that the toCeiver is not at
fault, = filter system in the line, such as
shown in Fig. 11 shouid be emploved, and,
28 a last resort, an antd nose antenna as
alteady described on page 10 In the d-c
model, the "B" batteries (when used in-
stead of an eliminator} can Le sUApRChed
If they have been in operation for several
months. The ususl sources of noise give
rze to similar disturbances in short wWava
receivers with an amplifisd degree of ap-
novRnce, .

Imet‘Mmfd o next page)
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FIG. 13
An ultra fra-
qUENCY Feceiver
also among the
National Com-
pany products.
i is a super--
heteradyne, cov-
ering 40-75 mg.
{sbout 4 to 75
meters] with four

coila.

Radio Time the World Over

By the intelligent yse of the foregoing
time chart much furjle listoning on the
short wavelengihs ean be avoided. In the
revised call list shown on pages 18 apd 19
Iransmission times are Egstern Standasd,
Eastern Standard Tinc  [or any other
time for that matter] ean he translated
inte your local time by reference te the
time chart, and stations listened to at the
tours they are scheduled to he on the air.

Difference in time 15 a thiner which s
difficult for shart-wave fans to utder-
stand. Listening to “Big Hen™ sirike mid-
night at 700 p, m in Mew York shanld
tlarify the point, haot still listeners who
tail to hear Huropean staricos at B0
poom. wonder why, Almost ali statione
troadeast at heors conlorm ing with time
i their part of the warld, Europeans,
with the exception of PCJ, who brozd-
casts special proprams for American and
Auztralian listeners, close down as carly
as 6:0 p. m Nastern Standard Time.
South Americans are heard [rom then on
till meidnight. Stations io Siam, Tapan, and
that part of the world, get husy while
New Yorkers ace thinking abont brealk-
fazt. It bs Lhercfore qiite natnral that
fistcners shemld Luge fop Luropean sta-
tions 1 the afternooss neovidiog  they
live in the United Slotes ad tupe foe
stations in the Anlipodes, o the early
mernings, Always keep a pood station list
on hand,

Familiarity Breeds Results

As already explained, tirming a shori-
wave 2ol is somewhni JilTecont irom tum-
ing o regolar brenfenst reeeiver ATl in
all, it is simply & mater of the aperator
learning how to tune s et M goarl re-
ceiver does not solve (e pucslion of te-
sufts an shore waves, for the nperator
tirst  hecome  [amilineg  with  the short
waves and their peculiarities. To bt
shout this familiatice is the prpose af
this bocklet, Omnce this e maslerad, |t
fs just as simple to got distanl stations
nnrler erdinay dreumstinees as o ket
local stations.

The firat thine & new Hatener shopld
do s to log as many lacal stasioos A3 oS-
sible as already summested. Thern iz room
far fourteon stations on {he Yoo proviged
on the instde cover of each 3W_ER-24,
Since statinns do oot APPEAT L every
part of the dinls, these stations will ace
as fruides to locatiog distant stations, The
operator shouthd alse Goil fust what each
dia] on his set dacs when funed. and what
effect they have on the stations aiee they
are tumed in. Locating the spob where
statigns are leard the hest ig 5 gnod dides,

It it desirable to reiteraie that the lis-
tener should Hme his reception, ur tone
of certain wavelenpths at eortain times
uf the day. Frem 14 to 20 meiers ail

tuning should be doae from daybreak
til 3 p. m. Iocal time From X 10 33
nieters, stations to tlhe rast of the lgtener
will be heard best from abeut 11 4, m,
10 p m. Stations to the west of tha
listenet in this band should be hesrd
Lest itom midnight till about two houes
after daybreak, when they will dnde ont,
Yrom 33 to 70 mcters, dist stations can
be heard only after darkness falls. Very
little in_the way of distance can be kears
above F} meters, although the ships, pol-
ire, fire, coast yuard and aireratt £lations
arg all heard albove that wavelength,

Shott-wave stations have a habit of
changing in wolume from time fo tine,
these changes being affected mostly by
the amount of daylight between the sta-
tions and the listener, For examyple, Eo-
ropean stations are always best for Amer-
ican listeners during the summer months,
In reverse, South Amcricans are best due.
ing the winter months, Fach Fear we
hear Qrom hundreds of lstensrs arguing
that winter months are best for distant
reception and others that summer is best
It depends mostly on the babits of the
listener and his Jocaton, By hahits we
meatt, the statioms he generally  tunes
for. There i= not the least donbt that
Eutopean stations such as G55V, 12RO,
PCY. Feesen gnd OXY are hest durlng
the swnmer months,

Pointers Listed

A few pointers For gew Hsteners arg!
Loo’t expect to find stations on all PaTts
ai the dials. Short wave statinng are wide-
¥ separated oxcept jn a very dew places.
on'L expect statioos to tune broarly.
Most distant stations tune very sharply,
Dan’t cxpect to hear the world 1he first
day you tune. It reguires some knowledge
of tuning to pot excellont resitlis,

Doo't expect 10 hear a station simply
becaose it 1a on the ajr, Many things gov-
ern short wave ronention,

Don't got discouraged. If reeeption s
noor onc day, it may be fine the naxr,

Don't skim over the dials. Tune slowdr.

Dan’t pass up any wealk gignals, (f1-
times & woak procram can be browght out
Rlainly by careful tnning,

Don't tune for sralions when they are
oot on the air. TTee the statiom list.

Than't get inte the habit of tuning hap-
haszardly, Learn where stations shenild e
feaud on the dials of your  particular
treceivap,

Don't fune above 33 mcters for distant
stations in daylighe,

Dot tune Befow 25 meters for distant
stations after dark.

[The foreqoing ir one of g rovier of qpeck-
fy arricics on ftandord commercig] TECEITEEY,
Lletails are given in o single icrue ond LR
unparalleled compivieneas.)

FIG. 4
The Madel AGS commumication
receiver, 15,000 to 2,400 ke

DX Corner

There have Leen numerous tenquests for
varicus foatures to appear in this colune
weekly, Natorally the olbiect of this cor
ner i3 to supply the information and sub-
ject-tnatter that the greatest number of
fana reguest. Lo other words, this s to
be a department for the DX-er, and or
course, that can mean only one thing,
There are definite subjects that intepest
a D¥-er.

Just o preseat a XX special program
for a weelt in advance, with the actual
hours of broadrast, means considerable
cortespondence with dozens of broadcast
stations. 17 the proposed broadeast -
gTam iz to be ol any value it must be
scturate. With thizs thought in wind we
shall scon fave some Very interesting
things te [ook forward to,

in the mcanlime let me Impress wvpon
you that you perzonally are invited to
scied along any intcresting  material oc
thoughts or experiences or wlen that will
fit ioto 2 EXeer's lile. There has come
into the cxpeticnce of every tradio toan
some tnique idea or wrinkle that bas Leen
ot same advantage, so send Fours along so
that the other [ellow may share jt,

In my perseoal coniact with many
DXoers T foumd that there Wiz ool
tlermation 1that i jwany cases would be
of considerable goneral valwe, Phe DA -er
it generons but it waos simply because in
twany casc: they were not in the habit
of writing informatinn O sUEgostions.

* *

From Capada Phillip II Ruhinsar,
Shelbomme, writes that he believes the
DY column improves Eadie World fifey
per cent. ITe pulls in KSL, Salt Talre
City, and XER, Mexioo City.

* [ *

ITV M. ¥eyall, 103 Main Street, Leomin-
ster, Maes., writes his peperal approval
ol the Radio World aned thoroughly be-
livves io the idea of § DX columa, e
would like it 1o be “sincere ang hongst”
and to avoid "printing the names af [el-
fows who just want to see their flames
i pring” e alsg tUFICELE  printing a
scherlule oi stations with their time on
the afr, As a iurther suggestion he takes
op he idea ar Lrpes of antennz znd
prawnd, alsc nf*ra:[in fecoiver,

L ] E

Myles Swartlex, 302 Chesenue Street,
I'Liladelphia, 1z, writes hiz approval of
this roarber aml Jists among his  good
thrills vae 2% three AL otwenty-nine 1an
and two 230-watt sfalionz. Al this o 2
fwa-tabe set, using one Z4-A scrsen grif
aod one ZI7 tube, ITe alag uses an in-
fnor antenna, with radintor for rrounl

[ 3 - L]

M. Velgzqug, 375 Bradiord  Strer,
Brockhn, N ¥, just read Lhe Eobice pe-
gardineg 1be DX calumn and is anxious to
see the columin gee Endc‘r way,

* [ 3

From Mew Haven, Coni, George H.
Baldwin, o, of M3 Yale Station, Yale
University, wtites of his mreat interost
in DX, and also of his farther interest
in a battery set sujtahle for DX, Fle
aizo sends in & very fnteresting receed
which we shall trv to uze io an early
izsne,




