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There Is No Such Thing As

A Long-Delayed Echo Al

BY O. ¢. VILLARD, JR..* W6QYT, . K. GRAF,** WELFM,
AND J. M. LOMASNEY,*** WASNIL

N September 28, 1969 (GMT), WBAVKY
O was in Q30 with WASKQA ou 20-meter

ew. At 0100 plus or minus oue minute, he
stood by, The frequency was (JRM-less, and
WASKQA was unsccountably ~low in coming
back, When the receiver came slive, a signal
conld be heard in the background nnise on
WBG6VEV's frequency, abouwt 52 hut clearly
enpiable. Although band conditions were normal
for six o'elock vn a Culiforuia afternoon, and
not much by way of DX could be heard, the
signal sounded ag i€ it had come » long way. It
sent: “WASEQA de WBBVEV K", and was an
ecact repeat of WBEYV KV'y fransmission.

Sounds spooky? You bet, This was WBEVEV's
initiation into a very exclusive club: those who
have heard long-delayed echoes, or LDEs, The
authors know of only about 5 other members in
all, and they would very mauch like to add to the
list, because T.1DHs are just possibly oue of the
world’s “longest~delayed™ radio mysteries, hav-
ing Arst been discovered in 1927, 14 seems to be
time that semebody tried to figure out what
nature ig trying to tell us in this way. (Of course,
ag in all similar situations nature's message may
turn out to be trivially simple, but then il might
be important. No one can tell until the particular
Rosetta Stone gets deciphered. )

The “delays” are really impressive. For ex-
ample, WBEVKV timed himself with a watch,
#3 he simulated sending the above letters, and
got a delay of 11 seconds. It takes only one-
geventh of a second for a signal to travel all the
way around the earih. Where had thab signal
been all that time, and why was only wne echo
heard? If the effect is not an illusion or a hoax,
bow in the world can nature “store’ signals that,
iong? Consider how diffienlt it ix €0 build any
purely electrical signal storage device capable of
delays much in execess of milliseconds,

¥ Trustes, WBYX; Radioscience Luhoratory, Stanford
University, 3tanford, Californie 94305,

#k 207 Jornin Drive, 3an Antonio, Texns 782145,
52601 Waverley 36, Fale Alto, California 94301,

A report on long-delayed echoes (LDE's), by way of o sequel fo the cuthors”
article in the May, 1969 issue. The 40.plus reports received thus far have per-
mifted encouraging progress in the seorch for an explanation, but the mystery
i# far from solved; additional observations are clearly needed.

Another carions feature of LDFs iz that they
are #0 phenomenally evanescent: WBBVEV
estimntes thal his next standby would have come
two or three minutes later; by that time all trace
of the effeci, had dissppeared.

The WB6VEV incident was chosen for mention
hevaise it happened fairly recently, beranse it
has been investigated with same care, znd
because it is typieal of a number of reports
which have been received. LDEs are not just an
anachronism from the 1930s; they still happen,
and they still need to be explained.

The LDE Huut—— Where We Stand

In their article in the May, 1969 jasue! the
anthors told the story of LDEs and solicited
reports from initiates into the “club'. The
responge was [mpressive; there are now aver 40
“good” reporis (i.e., reports in which time, date,

Fig. 1—WB&VKY, who heard the LDE on September 21,

1969 {Californic datel. Charley's dedication to scisnce

may be surmised from the fact that he allowad his stotion

fo be thoroughly checked over by the senfor author, and

in addition submitted to a polygraph test at Stenford

University, The test showed conclusively that his report
was not a fabrication.
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Long-Delayed Echo AR . ..

or, The LDE Mystery Deepens . ..

frequency, ete., were logged), and it has been
passible 10 begin some statistieal studies, Follow-
ing are the authors’ present views:
{a; L& appears that T:.DEs tend to be reported at
times when wuguetic activity is low,
(b} Acoording fo psychologists, there ix a chunce
that une= or two-secand “echoes " may be a
trick of the imagition. But the longer ones
don't seem ia be readily explainable as
Yiolernally Y generated.
There appesr to be bwo classes of unusil
echaoex, Une 1= ohservable at 3.0 Az over
short distanees, and involves one- or two-
seennid defays, The other usualiy is vharac-
terized by longer delavs and seens to be
mesoelited with lkng-distunee propagation,
It is chseryvable wt the higher froquetcies,
coperially ab times of baad opening aud
closing,
fd)1 On balance, the evidence sugzests that both
effects e renl and assoviated with the
s phee,

(e

The Spectram of Effects Reported

in seteniitic work, one tries to aperare “hlind”
as much as possible, because of a well-known
tetideney of the human mind to find whatever it
i told to look for. For example, if observers are
asked tn walk thraugh a grassy teld and repore
the number of rahbits thev flush, (here i3 a high
probability thut sume rabbits will be reported.
However, the lield may not have contaited any
rubbits at all: those brown furry fellows diving
into their holew were actually womdchucks.

For this reason one hates to publish aceounts
of long-delayed echoes, hecause it may attrach
reports ton closely matching the deseriptions.
But, on the other hawd, it an observer doesn’t
know what to look for, e can scarcely be blamed
for not finding anything, either, At the moment,
in respect so LDEs, we vaill even specify that
the thing we are looking for has four lege and
fur: this “field” we are investigating — to push
the analogy further — mighs confain anything
from a katydid to a kangaroo,

The diversiiy of reported effects is impressive,
¥n longitude, the loeations at which T.DEs have
heen heard range from Afriea {o the Marshall
Islends; in latitude, from Peru to Canada, The
reported delays range from fractions of a second
to over five minutes, The radio frequencies af

February 1970

which unusual echoes appear extend all the way
from 810 kHz up thraugh 144 MHz, A purpose
of this article Is Lo list what has been reported,
i the hope that it may stir latent memories
and for stitnulate future observations,

Are the Echoes Real or Imagined?

T'he Hrst step in Lrving to understand LDEs is
to ask whether they could be a trick of the imagi-
vation, The hearing of “voices” is a well-known
feature of =uine psychological derangements —
we all have our disoriented momeots; why don't
we hear veeasionally our owie voires or “fists”
repesting themselves? The authors have con-
~ulted fonr psychologists on this question, in-
cluding iwo specialists in *eognition’, or the
svienee of how the 2poken or written word is
pereeivend ? They indicste that the possibility of
pryrhological origin for the shorter delays — one
or two secouds — should not be ruled outb.
[ini at the moment a physical — rather than a
peyrhologien] — explanation for the onger delays
seems W thew wnore plausible. (On the other
hand, physicists seem to feel that short Jdelays
will be much easier to explain than the longer
vnes!)

YSWATOH CUT FOR WOODCHUCKS;
REPORT WHAT YOuU HEAR ,NOT
WHAT You THINK YOu WERE
SUPPOSED TO HAVE HEARD.Y

31
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Observations on Long-Delay Radio Echoes

An Qpportunity for Amateur Cooperation

By J. H. Dellinger#

YPECIAL sipnals are being tratstitted (rom
two Ecapean stalions fuk tHe atiede of fong-

W olay wehioms, Fhe saeials and the s hole
sindertaking are adapted to the ietpsitien o
Prvsons b nsee the woald 8 b bgie bgghadres

AUty Levefy ing sets, s teefmiod fea g being
rerueree

tomgeelay eoloes nig a most saipnsng sind
h affling pletgnana, M, s was listening in
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tom, koo signads ceenrring ouesesenith of
seraned witer an enutted signal ol been will
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Band beavelled ndl the day araitnd the enctl, Bit
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eruses the echo signalz e ew they sre propr-

[Huten with o bigh-frenueney reeeiving ser, Listen-
vis b il pa s of The werld fuyve beean cirolled n
the erndesob, wtuer I 6] themom Uirepd Bri-
tuniz, {t geetas lkele thad intormation of uoique
to wevenes Ll vesolt, ad an ordeel

ptinn al The enciois
when detiute data are
sutsd thtaees al tlaew and seison ot v hlr'h three
eehies et Pheir wtenaities, the wren ovet
whieh n i e o s fied, eheir refintion tiomangs
net e msharms, sunspots, ele,

e Sk rL AL FIRANRM LR w

Threstutions feansnnt fitig the speviad signafsnes
3504, Dnvenby,
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litters of the aiplubet in ede, spaced o mimsta
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Fig. 2-~The first LLS. amg-
teur search for LDE's] The
article by the [ate S H.
Dellinger appeared in QST
for August, 1934, and
was drawn to the author's
attention by Ray Rinawdo,
W6IO, It is not known
whether any reports were
receivad in response to
this requast. The special
transmissions  alluded to
were in all likelihood for
too infrequent,

Are the Echoas Hoaxaes?

Unfortunately, the authors know of no way by
which this can be ruled out in any given case.
Extremely clever practical jokes have heen
pulled off in the past, and doubtless there will
be mors in the future. The number of hoaxes will
probably grow with the number of paople looking
for LDEs, and with the amount of publicity the
whole matter receives. (ddly enough, this fact
is an importanf reason why many reports are

0
6 M 28 W T A & A LU © R
SERT OCTOBER

20 @

23258781 2345678 1234386701 23543%
QLT ocT. 8 0iT.e neT e

Fig. 3.—Representative exomple (chosen at random} of
the way in which LDEs seem to occur during dips in relative
magnetic disturbance. The lower plat {ap} is ah average of
this quantity over three hours, plotted for each threa-hour
interval of the three-plus doys centered on the LDE. The
upper plot {up) is an average of the eight duily ap figures,
plotted for each of the 30 doys centered on the LDE.

34

nesded: hoaxes often become obvious when a
large number of observations are examined for
internal consisteney.

Correlation with Magnetic Conditions

Dr. A. C, Fraser-3mith of Stanford Tiniversity
has correlated the level of magnetic activity on
days when LDEs are reported with the average
lovel for that month, He finds that 7R per cent
of the LDEs ocour on days which are quiet
relative to the rest of the month”. This finding
needs further checking, but if it stands, it will be
att important result because it tends to roduce
the credibility of hoth the psychological origin
theory and the “hoax” theory, There in little
resson to believe that the tendeney to hallucinate
would be greater on days of low magnetic activity
than on any other. Likewise, it seerns unlikely
that practieal jokers would consult magnetograms
before turning on their eyuipment.

Two Kinds of Echoes

A atriking feature of several reports at 4.5
MH3z is the fact that the echoes are heard on the
signals of 8 partieular station (usually one near-
by) but not at the same time un other stations
near to the game radio frequency but somewhat
farther away. (This kind of observation is helped
by the multiplestation netting usually practiced
at the lower frequenc:es i If the presence or
ahsence of an echo is a sharp funetion of distance
ub the lower frequencies, 8 possible explanation is
that the defay may be a consequence of slowed
velocity of propagstion accompanying deep
penetration of the layers directly overhead.

At higher frequencies, such deep penetration
of the layers is highly unlikely, and other ex-
planations must be sought.
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One might imagine that if LDEs are in fact
more likely to oceur ab times of magnetic calm,
then more than ons instanes onght o ba reporied
on the sume day. But there are no such enincident
reporis thus far, One concludes from this that
the chance of any given echo heing heard must
be very low. It is probable that a fairly iarge
number of requirements must have to he satisfied
in order for an echo to be observed, Some of
these are not hard to visualize. For example:

1) The radio frequency may well have to he just
right,

2) The frequency must be free of interferance.
The called stafion, or the other hall of a
Q80, or general QRM, must not drown out
the echo.

3) The operator mesi be alert, and aware thai
an echo of this sort is unusuzal and worth
reporéing,

4) Becausp the echoes are normally weak, the
recefver must be sensitive and must he oper-
ating with sufficient gain so that antenna noise
is audible, and

5) Any beam antenna should be pointing in
roughly the right direclion.

Of course, there may well be other reyuire-
ments that cannot even be guessed at as yet!

On the Origin of the Longer LDE's

The longer LD Es are frequently reported when
transmission ju ihe higherfrequency bands is
just opening up or shutling down. These are
times of day when QRM is low, when long-
distance propagation may he good, and when
tilt-initisted ionosphere-to-ionosphere refections
often take place. Such reflections are now known
to be an important festure of round-the-world
(RTW) propagation,® hui they have ot as yel
been studied in detail. With the aid of such
propagation, the ouosphere can funclion as a
giant echo box or “ whispering gallery.” Conld
LDEs be teraporarily-lost whispers in the
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whispering-gallery? It's a possibility. For ex-
amaple, RTW propagation is also best at times
of low inagnetic activity.* In addition, only
iwo of the reports thus far have mentioned any
Doppler shift, although in many instances fre-
quency changes as small as plus or minug 20 Yz
ought fo have been recognizable. This suggests
that the “‘reflecting” regions — whatever they
are — are telatively fixed in position, like the
earth’s ionosphere itself, On halance, it seemns
desirable — aé least initially — to seek 2 rela.
tionship betwesn LDEs and the yuality of long-
distance transmission,

A diffieult thing to explain, however, is the
faet that without exception — so far — only one
echa is repurted! Yet in the early days more than
one repeat of a given lest fransmission was
quite frequently noted. Is this entirely s thres
hold effect resulting from the lower powers of
today?

It doesn't strain the imagination wuch in
visualize that there might be times when the
ionaspherie echo box could achieve phenomenally
high /0", either due to fortuitous focussing or
exceptionally low losses or both, In that evens,
hawever, one would expect to hear u jumble of
decaying energy, rather like shouting at » piano
with the damping of the strings removed. But
uo one has reported this type of hehavior ab all.

The authors will be grateful for fur-
ther reports of echoes greater than one
or two seconds in length. Shorter
echoes can in general be explained by
round-the-world propagation, and are
of lesser interest. Address: W6QYT,
Radioscience Laboratory, Stanford
Eniversity, Stanford California 94305,
All reports will be acknowledged and
credit given.
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Comments on the Reporis

Table 1 is & summary of the principal fea-
tures of the reports reveived thus far. Home
reports which are inexact as to time, place, and
other details, have been omitted. In eases where
authors have submitted more than vne report,
the mest complete one has besn chosen for
inclusion.

Tt ean be seen that —strictly speaking —
the list iz nob exclusively echoes of “lomg”
delay, according o ihe vlassical detinition of
“long"" which is 3-30 seconds. If is veally a fist
of echoss which the vbservers felt to be unusnal
erough to repori. The authors thought 16 wisest
to he guided by ihe reporters’ judgment m this
respect. it is well known that the ability 1o
estimate the passage of tme depends strongly
on the observer's mood. Hence, the estimates of
acho duration in sevonds must be treaied with
yreat caution exceps for those eases where fhere
it memory of the exact words heard, and the
cate of spesking or sending.

(f particular fnterest are fhe two reports of
echoes heard in the broadeast band, the VHEF
reports, and the two reports of delays in the order
of minutes.

Note that where an undesignated time ap-
pears, it is GMT and she date iy GMT; where the
{ime 13 designated ns *local”, the date i3 local.
Also, please note the defimition of “echo elay’’
and “echo duration,” which is given in Fig. &
« Audible interval” refers to the length of time
during which {he eehoes could be heard.

Home station call letlers are listed opposite
veporters’ names. The “locaiion” cofumn lists
the locations (offen ditferent {rom home} ub
which the LDE'’s were ncuually hesrd.
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A.R.RB.L. QSL Bureau

"Phe function of the ARRL (SL Buresu Hystem is to
facilitate delivery to amsateurs in the United States, iim
pomsessions and Canuda of those QRL cards which arriva
from aniabeur stations in other parts of the world. All you
kave to do s send vour (8L manager (sea lisl below) &
stamped self-addressed envelope, about 41§ by 934 inches
in size, with your name and address in the usual place un
the Iront of Lhe envelope and your eall prinied in capital
[etiers in the upper left-hand corner.

Cards for stations in the United Siates snd Canada
should be sent to the proper call ares bureau listed below,
Wi, Bt WAL WN1!— Hampden County Hadio Asso-

eiation, Box 216 Forest Park Station, Bpringfield, Meassz-

chusetia O1108.

W2, K2, WAZ, WBh2, WN2— North Jersey DX Asm,,

PO, Hox 515 Hidgeweod, New Jersey 07451,

W3, K3, WA3, WN3— Jesss Bieberman, W3KT, RD 1,

Haltey Hill Bd., Malvern, Pennsylvania 18356
Wwd, Kif— H. k. Parrish, K4HXF, RFD & Box 804,

Hickory, North arolina 28501,

WAL, W4, WN4l—J. R. Baker, WiiR, 1402 Orange

4k, Melbourne Beach, Floride 32951,

W5, K5, WAS, WN&— Hurley 0, Baxen, KSQVH, PO,

Hox 31367, Bl Pase, Texas TOUSL,

Wwe, K6, Was, Wis, WNE— No. California DX (lub,

Box 11, Los Altos, California 44022,

W7, K7, WAY7, WNT — Willameite Valley DX Club, Ine,

), Box 5585, Portland, Oregon Y7207,

W8, K8, WAS, WNS — Faul & Hubbard, WASCKY, 921

Market 8t,, Zanesville, Ohio 43701,

Wo, K9, WAS, WNY — Rey [\ Birren, WMBG, Box 519,

Elmhurst, Hlincis Gul2s.

W6, K§, WA, WN# — Des Moines Hadio Amateur Asso-
wition, 1A}, Hox §8, Des Motnes, fows SI3UL.
14— Alicin Hodriguez, WPLCL, (0. Box 1061, Han

Jizen, PLH, G0u02,

%5 — (iorie M. Bpears, K£3GH, Box 407, Halboa, (anal
fgne,
KHO, W8 ~ John L1, Oka, KH6DG, PO, Box 101, Ales,

Oshu, Hawaii 8701,

KLY, WL — alzska QSL Fureau, Star Route U, Wamlla,

Alaska QUGST.

VEL — L. §, Fader, VEE1FQ, PO, Box 663, Halifax, N.8.
VY - duhn Rasenseroft, VEINY, 333 ‘Thornerest Ave,

Montreal T80, Quebes,

Vi3 — R, H. Buckley, V30 W, 20 Almont Rozd, Down-
view, Ontario.
VE4— 1), B, MoVittie, VESOX, 847 Academy Hoad,

Winnipeg Y, Manituba,

Vsl — A, Lloyd Jones, VESJL, 2328 (rant Hd., Regina,

Saskatchewsn,

VEE -— Karel Tettelaar, VESAAY, Bub, 110, 55, N, Ed-
inooton, Alberts.
VEY7 — H, R. Hough, VETHR, 1291 Simon, Road, Victoria,

British Columbia,

VER — CGeorge T, Kondo, YES ARRL QBL Bureza of

Department of Transport, Norman Wells, N W.T.

YOI — Erpest Ask, V0144, PO, Box 8, St John's Newl,
V02 — (toose Hay Amateur Radio (flub, P.O. Box 232,

‘innse Bay, Labrador,

BW L - Leroy Waite, 3% Hannum 8t., Ballston Spa, New

Yoark 12020,

\ These burents prefer & % & ingh or $50 mavile envelopes,




