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RC.A. SPECIAL NOTICES

The next meeting of the Board of Directors will be open to the entire member-
ship. At that time nominations for officers for 1921 will be made. :

a @ [ ] @ [ ] @ [ ] ®

| Th
DR. WALTER G. HUDSON o 1, 19
: few ¢
_ : . . sheet
‘It is with a feeling of deep sorrow that ‘we' announce i - i";l‘hhaet {
the loss of one of the most revered workers in the amateur ' . while
radio, field. Dr. Walter G. Hudson of Yonkers, N. Y. will chang
be remembered as one of the first amateurs of New York - syste:
City. Despite his mature years his real delight was to light o 3]5 th
up the old pipe and help the Navy Yard receive real long . co:sf-
distance calls in the old days of 600 meter amateur radio. was
Dr. Hudson was one of the pioneer members of the _ : gg’é:;
Radio Club of America and through his wise counsel and : week:
enthusiastic support many of the early trials were overcome. : comp
Just before the war he 'in'iv‘ekn'té‘dfv a new filament for use in labor
d e taventes missit
audion detectors which was widely known and marketed as . were
the Hudson Filament Audion. : recor
Besides Dr. Hudson’s success in the radio field he was . . bas
not only a practising physician for many years but also- . [ABCD_
a chemical expert for the DuPont Powder Company  of : o
Wilmington, Delaware. : ~ "_.'%
It is impossible in the short space of this message to . X R
fully relate the achievements of so versatile a genius but . i : p
over and above all stands the figure of Dr. Hudson the man, :
courageous, fearless, patient and wise—one of the best '
. friends of radio and radio men. : ABCD
T
BCD
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Office of the Editor—319 W. 94th St., New York City.
Walter S. Lemmon—Editor

- Ernest V. Amy ABCD

Austin Lescarboura
Lester Spangenberg Marys
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The Bureau of Standards—A RR L
Tests of Short Wave Radlo

Slgnal Fading
By S. Kruse

Ass1stant Electncal Engmeer. Buteau of Standards

Presented at meetmg, Co]umbxa Umversxty, September 24 1920
 PART IL

Results of Testt.

The test system began Operatxons June
1, 1920. The results here given are, with
few exceptions, those obtained on the test
‘sheets ‘of the last four weeks of the rum,
that is to say, from June 15 to July 17.
The first three weeks of the test were run
while winter conditions were gradually
changing to summer ones and before the
system had gotten properly - under way.
As three other tests are to be run during
the other seasons it was thought best to
consider the last part of this test which
was run in summer weather. ' The ad-
ditional information which could have been
obtained from analysis of the first three
weeks of the test would not at all have
compensated for ‘the additional ‘men. and
labor “involved. “The results of trans-
mission by station 9LC at St. Louis, Mo.,
were also eliminated as only a few
‘records of ‘any value were obtained. As
has ‘been explamed station 8ER at St.

ABCDEFGH[JKLMNO PQR‘ST‘UVWXYZ

ABQDEFGHIJKLWNOPQRSTUVWXYZ

Transmission by 9ZN Jul’q 8, 1920

ABCDEFGH]JKLMNOPQRSTUVWXYZ'

ABCDEFGHI JKLMNOPQRSTUVWXYZ

Fig. 12—Normal 9ZN curves.:
Marys, Ohio, was added to the transmission
system and the records on this station are
considered instead of those on 9LC.

During the entire first week, the curves
that were received seemed to mean noth-

“ing. In Fig. 12 are shown representative

curves for station 9ZN. Those in the
upper half of the sheet which were secured.

Fig. 13—Normal - 8XK eurves.

»

by 3UA at Baltlmore‘ SWY at Cambndge )

Springs, Pa.; 2ZM at Clifton, N. J.; 1CM
at Laconia, N. H.; 2TT at Yonkers, N ‘Y 3
8XK  at Plttsburgh Pa.; and 2BF

Montreal, Canada, are entu'ely representa-
tive curves for this station, which has the
distinction of fading less than any other
station in the system, its pecuhanty being
that it is, in general, heard steadily or else
not at all. The curve below, which was
secured at 9ZJ at Indianapolis, is a very
unusual one . for transmission from 9ZN

~ and would lead to the suspicion that. the

receiving apparatus at 9ZJ was at fault,
except for the fact that on this and other
evenings normal curves were secured on
all other stations at 9ZJ and almost without
fail 9ZN swung violently. In Fig. 18 are
shown some curves secured from trans-
mission of 8XK at Pittsburgh, Pa. 8XK
swung more rapidly than any other station
in the test, often going from extremely

) ABCDEFGHljKLMNOPQ‘R.STUVWX&VYZ
) it
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6 e
s : Al5
4 ACK B
‘13 13
2 12
A1 i
0 ’ ) . Jo
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- geldom being as steady as 9ZN nor vary-

%  ing as violently as 8XK. Typical carves e sigh

- for 2JU are shown in Fig. 14 and for 1AW . how

“ag copied on:the coast and inland in Fig. 15,7 - amg

Lt . Check Curves Lonan E : two

3l The tests had mnot been in progress : app

ol = very long, however, before. the  first ; e

. evidence began to a%)peair tha:.,we vr\ﬁ:lre . (A

< . — ¢+ gecuring some sort of information. is | B
(JABcDEr ol T JKEMNS . evidence first appeared in the shape o :

e : of = similar curves from - various re-
T"""‘f""”?"” "9 ,?J,U July 15, 1920. G »cei'vi'ng—fﬁ stations. i At g:shingtor%wtheri
N T v e were . four recording stations.: o of
ErCHIJRLIMNOPQESTUYY  these, (8JR and WWYV) are about one
mile apart. The curves obtained at 3JR !
were generally checked with fair accuracy -
by WWV when that station was on watch,
which unfortunately. was not often. The
curves at 3SU, about four miles southwest,

RBECDEFGCHIIRLMNOPARS T UVWXYE]

NSF

—hRohGo~eo |

o

BCDEFGCAIJKRLMNOPAQRSTUVWXYZ

Fig. 14—Normal curves on 2JU. - :
loud to absolute silence in less time than |- -
is taken to sound one letter of the Con-
tinental alphabet. The sensation when re-
ceiving 8XK 1is exactly as if someone |
opened the antenna switch and instantly |
reclosed it. The intensity of signals does
!'f%t" vary ,slo}w:vly—lett:ﬁs isiimpy dlflo%.out- S TS T

e curve shown in the figure which was g ‘ : :
secured at 1CK, Braintree, Mass., 'is not Tm!smmmq bﬂ ~6.fo J““H"'s" 1920. -

CDEFCHIJRLMNOPORST UVW

~ a typical 8XK curve, ag in this case the prprir : It -
variations, while rapid, were gradual [~ O — T £ be
enough to form some sort of a curve. y : N of
‘The curves shown below, which were ae- ly -
cured at 38ZS in St. Davids, Pa., and at at
1AW in Hartford, Conn., are not at all sigs
typical of 8XK, and, in fact, for this station in
amount to freaks. 2JU, 1AW, NSF, 8ER oth
and 9LC lay between these limits; fading ing
rapidly at times, slowly . at  others, and per
= e poassmmneil : ) KL STUVWXYZ < P /
CIDIEIFlciHiI lJIK]ILIMIN|O|P T Y 3 : S5 4
sAa y :' 1T ;' n%%=ggg%=a Fig. 16—Check by -three stations.’ e i i‘tlag
(14 _!. hit i ‘\""r'i#-"“}i“g could ‘be depended upon to check the | 8.
G "WC IV VW 6l curves of 3JR and WWV with fair exact- H 8X:
Sl i I 5 A R A 50 5 W 'ness about half the time. At other times X
4 201EL L LI P11 ! only partial checks were secured or else
- 3  the curves were of totally different shape. i H
! ; T ; NSI:’,‘I,1 Naval Air Siiation, Anl?colsti?,bB néié%? | ]
T111 1 A ~ south, was several times checked by ; s
ElreIRT Tk L iMiNIo[PIQIRISTTIVIVIW VI gn;i' 3Jth11:1tthnotf b{ WWV.h Vlge hdo ,nﬁt ]v‘vlis
s L elieve that this failure to check through- ‘
Transmussion by 1AW 'My 8, 1920, , ogt the group wa:hthe fault of anﬁr ofNig)Ig ? i’,‘,ﬁ
aklied A RN SRS observers, as at the same time that r
- JEOC K [INo[PTaIAISTTTE 115] failed to check with any other Washington ' of
8l T B el observer it checked with 3NB at Vineland, : . (2
RS ‘ 4 N.J, while at the same time 3SU and 3JR . wh
2 = o 5 checked each other. In several instances om
G 1 _;(' 7 E 3] 38JR was checked by 83UA in Baltimore, 40 1. W
EImi = nd I B O 3] miles northeast. An excellent example of B ¢
E 1l I 1 SR & R 2l the group check is shown in Fig. 16. The - (b
5 - I B | oo first two curves, obtained by 3SU and ‘ tyT
BB EF R BRI MEOPIRIRISIT] VT/'WX YiZ NSF, are sufficiently alike, so that there _ 1y
B is no doubt of their checking. The curve ‘ five

Fig. 15—1AW as copied on coast and inland. turned in by 8JR, labeled 3JR., at first o of
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eurves obtained on July 6 on boardrthe, :
U. S. S. Ohio, at that time 150 miles east

of Cape May, N. J., by Mr. L. C. Young

of NSF. These are sxmllar to those turned

in by Mr. Young from NSF, at Anacostla

Travehng Curves.

ABCDEFGHJ4KLMNOPQR$TUVW}YZr

,ABCDEFGHIJKLMNQPQRSTUVWXYZ

Transmlsslon b,‘i 8XK Jul_u, 8 1920,

Fxg 19—va elmg curves

eous There is such a “thing as a travellng
curve By the ‘traveling eurve is meant
one which appears successwely at different

recording stations. - Thus in Fig. 19 the
same “dlp” in the curve which appeared
at 2YM in New York City on the letter R
reached S8AAN at Buffalo, N. Y., at the

letter S, 3EN at Norfolk at U, 2JU at |

Woodhaven, . L-and 2ZM at Chfton, N. J.
at. W. - This phenomenon occurred ‘many
different times, and in almost every in-

stance where there was a clearly defined

dlreetmn of travel of the curve it was

away from the sendmg station. I cannot

think- of any reason for this rule, and
-believe it to be accidental and due to
limited - data. For' this.. reason, it was

thought best to ignore curves that appeared

at only two stations, although some thirty-
two such were found in which the curves

were beyond question the same. Of the

type which passed through three or more
stations, sixteen were found. )

No definite relation between the weather .

and either transmission or fading has been

found nor has any relation between the

weather and the direction of best trans-
mission been found in a way that is at all
convineing. ; y ‘

Explanahon of Cause of Swmgmg.
“Variations in the intensity and direction
of received waves have been explained by
a number of people as due to reflection

and refraction of the waves before arriving
at the receiving station. (See  Scientific
Paper of the Bureau of Standards, No.
353, “Variation 'in Direction  of Propaga-
tlon of Long Electromagnetic Waves,” by
A. H. Taylor, USNRF). The variations

o o observed in these tests were actual changes
Slmllar curves are not always sxmultan-»

in . received power. A satisfactory ex-
planation; based on  reflection  and re-

fraction effects, involving the existence of .~
_interference bands such as are obtained

with light, was suggested and discussed by

‘various: .members of the conference of
‘April 7.  The results of the tests seem to

bear out this explanation very well.
In Fig. 20 we have at S a source of

| monochromatic light (say red) from which-
rays of light travel to the receiving screen
by two different paths, first - along- the -

straight line SA joining the source and the
screen, and second along the line SA’A.

‘Supposing  the length of the path SA

differs from that of the path SA’A by one

wave length of red light, then the rays

arriving at A by the two paths will be in

phase and will add their amplitudes so that -

the result is more intense red light at A

‘than would be obtained without the re-
flector.: At ‘another point B, however, the .
: hght arriving by the the path SB.will not
be in phase with that arriving by the path
* SB’B and hence they will not reinforce
each other in the same manner. If the
length of SB differs from that of SB'B

by one-half a wave length of red light the
two waves will differ 180 degrees'in phase
and henee will tend to cancel each other.

If the amplitudes are the same they

will . cancel so that complete darkmess re-

&

" Fig. 20—How interference bands are formed.

sults. . Thus there will be along the screen ’

regions AAA, where the light is more in-
tense than w1thout the reflector, and be-
tween these, other regions BBB  where

there is almost complete darkness. . If the .

reflector is tilted or moved in any direction
except its own plane, these interference
bands will move "along the screen. Sup-
posing the motion is in the direction of the
arrow, the bands will move as shown by the
arrow at the screen. Suppose now that
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we have at C an éye.which is observing the
light arriving at this point. - This eye will
see ‘alternately red light and darkness. -
. If we consider the case of radio trans-
mission, the source S becomes a -sending
station, the eye at B becomes a receiving
station, and the waves electromagnetic
waves. The whole phenomenon -takes
place on -a much enlarged scale, conse-
quently-the reflector, must also be of con-
siderable size. It seems that a large cloud,

- fog bank, mass of fumes from an industria]

plant, or perhaps the Heavyside layer may
operate in this capacity. - It is entirely
probable that interference bands may also
result from waves arriving over two paths,
neither of which is direct. ‘In “this case

movement of a -reflecting or refracting

member in “either path may change the
signal intensity. - Where the waves have
been repeatedly reflected before arriving
the chances for violent and rapid swinging
are much increased. If we accept the
theory that fumes from smelters or steel
mills may collect in sufficient masses to act
as reflectors, this seems-a plausible reason
for the phenomenally rapid and erratic
swinging of station 8XK which is located
in a region ‘of many ‘such’ plants. It is

Jjust -as well, however, to admit at onece -

that other prominent “stations in the same
region, namely 8DA at Salem, Ohio, and

8ZW at Wheeling, W. Va., do not at all -
“duplicate ‘these rapid swings. *The ‘rapid

swings of 8XK 'are, however, ‘not. due to

the = sending - apparatus, as at the same
time that one recorder will hear. anywhere -

from 15 to 28 swings for 8XK, others will
hear three or four. We have no record
of 8XK being received without fading ex-
cept by stations very close by. Reflecting

case in which the curves are undoubtedly
inverses is that of a very slow swing which
lasted from 1 to '8 minutes. It ‘is this”
simultaneous "appearance ‘of ‘the  curves
which ‘makes them difficult to ‘explain, and
leads to the : suspicion that “they - are
coincidences. "A special ‘case of ‘inverse
curves was that in which the positive curve
was obtained at both ‘station 3JR, Wash-
ington, and 3UA, ‘Baltimore, 'while - the
negative curve was obtained at both 3BZ,
Danville, Va., and 38BN, Norfolk, Va.,
giving complete check on the obsetvations.
The transmitting station wag 2JU. Tt will
be noted that the stations of a pair which

~ obtained the same curves are at about the

:same distance from the sender, suggesting
at once the thought that we have traveling
‘eurves, and the case is the speecial -one in
‘which the fading was sufficiently regular

0 that the fading curve which appeared

at a particular station would be repeated
Transmisston by &XK July 3,1920. ‘

BTG

RBCDEFCHT IR MNP aR ST U VWH v Z]

o]

SiheinoIe

need not necessarily be involved in ‘the

- production of interference bands. = Re-
fraction will answer just as well to change

the direction of the waves if we ¢an find

a mass of vapor whose dielectric constant

differs from that of the normal atmosphere
through which the waves are traveling.
Neither the reflecting mnor the refracting
body need be at high altitudes. They may
be at the elevation of the sending and
recording stations and to one side of the
line  joining them. ) T
. ‘Inverse Curves = :
Another type of curve may be designated
as the inverse curve. The curve appear-
ing at one station is found inverted at
another. The upper part of Fig. 21 shows
inverse curves received at 1TS, Bristol,
Conn., and 8ER, Saint Marys, Ohio, from
2JU at Woodhaven, L. I - Singularly
enough the cases of inverse curves are,
without exception, simultaneous; that is
to say, the positive peak of the curve

appears at one station on the same letter

for which the negative curve appears at
the other; again, without exception, each

.

ABCODETEH T JRLMNOPORSTUVNITZ

Tra;riSmiSsgon bg 2JU ' Ju!y 1, 1920, :

O~ W L -h O O <3 O]

TABCDEF CH I IKLMN O PR ST U VWA TS

c-malaoaoe |

ABCDEFGHIJKLMNOPAORSTUVWXYZ

K Fig. 21—Inverse check curves. g
by others mear it and the-fading band
were spaced so regularly that it was
possible to find further along ‘the line of
their travel other stations at which a dark
band was appearing while a light one was

‘ crossing the first stations.- With enough

recorders it might be possible to trace in
this'manner with a fair degree of accuracy, .
the system of light and dark bands. :

. Clearly ‘defined inverses are not fre-
quent. - Six inverses were found during
the 'last four weeks which were fairly
definite. One of these is shown in Fig.
21 for the transmission of 2JU on July 1
as received - at 1TS, Bristol, Conn., and
8ER, St. Marys, Ohio. There does not
seem to be any -reason why stations so
situated should obtain curves having any
definite relation to each other. Perhaps



inverse curves are purely accxdental
Certainly they would be more convincing
if more numerous.

The other mverse curves ohtamed were
as follows:

. Date Sender R’ecorders,
- 7/8/20 8XK  8ER 1TS
7/6/20 8ER - 9ZJ 3NB
©1/8/20 1AW, 1CM B8AAN
7/8/20 23U SBZ 8AAN
7/8/20° 8ER = 3BZ 3UA

A possible inverse curve system is shown
in Fig. 22, for the sending of 2JU on June
1. 8IB is at Columbus, Ohlo, SDR at

O=—WOhLhANOIOO

BCOEFGHIJRLWM FaRS T UV

Tmnsmlwon b_g 1AW - Junel 1920

Fig 22—Checks and in&érses' slao a doubtful

travelmg curve. .

Detro;t, 2YM in New York Clty The
__curve at 3BZ (Danville, Va.) is posmblyi

a travehng curve. related to the one at
2YM. . :
Dutance Eﬁect

Fadmg is a long distance phenomenon.f

Repeated attempts were made at 1TS in
Bristol, Conn., 12 miles removed from
1AW, to secure fading on 1AW by de-
tumng the receiver or by dimming the

tube filaments so as to decrease the signal

intensity. The intensity remained perfect-
ly uniform; however, and showed not the

faintest tendency to fade.  The same ob-

servations were made by 2YM and 2JE in
New York, on the transmission of 2JU,
Woodhaven, L. 1, also- by 3SU, 3JR and
WWYV in Washmgton on the transmission
from  NSF at Anacostla This does not

mean that there is a fixed distance below -

which fading:' does. not occur.  What it
does mean is that fading does not occur
until the distance is a considerable pro-
portion of the normal transmission range
of the station. In cases where transmission
conditions are very bad, fading will occur
at distances which are short. For in-

A.CDEFGHIJKLMNOBQRSTUVWXY: 
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stance, the dxstance from Washmgton to

Baltimore is only 40 miles. It is almost
impossible for stations in these two cities
to work together on any wave length below
500 meters, as signals swing violently at
all times. Similarly, the distance from

Lawrence, Kansas, to St. Louis, Mo., is

about 120 miles, a very short distance as
radio transmission goes in this region.
Yet, so far as I know, successful communi-
catlon was never accomplished before the
war by a St. Louis station with any station

in Lawrence, Topeka, Leavenworth, Kansas

City, or any of the sun'oundmg towns.

That the statement regarding ranges in the

region is correct. may be seen from the
fact that any of the stations in the cities

. just mentioned could work over St. Louis
" to stations in Tennessee and Kentucky with
- perfect ease, while at the same time St.
‘Louis stations could work over the state of
o|  Kansas, say, to Danver, without any diffi-
- culty at all.’ I am of the opinion also- that
. fading  does not occur in general within

the dayhght range of a station. This state-

 ment will not bear very close inspection,

as.in one of the cases just mentioned, that
of transmission from Washington to haltx—
more, the cities are within daylight range

“of each other. Sigpals do not fade in the

daytime; on the contrary, in this particular
case, they are stronger than at night. But,

-as stated, signals fade very badly at mght
: Determmatlon of Transmission Conditions.

In. an attempt to connect fading with

) weather conditions and with normal trans-
. mission, it was desirable to establish some

sort of a criterion as to the excellence: of

transmission on- a particular date. No

really good way of doing this was found.
The method adopted can be best explained

by example. .In order to establish the
normal intensity at which station 8XK at
- “Pittsburgh was heard at 1CM, Laconia,

N. H., the mean intensity of the signals

of 8XK at 1CM for each day was first
_established by inspection of the curves
_obtained at - 1CM on - that. date. The

question then arose whether in averaging
the intensities: for the test period, those

“evenings should be considered on which

1CM had listened but failed to hear 8XK.

If the failure was due to a.defect in the

apparatus, the results for the evening

* should, of course, be thrown out. It was
decided however, that the operation of the-
stations was constant enough so it could

safely be assumed that apparatus failures
had not occurred. The mean intensity
was accordingly obtained by averaging the
intensities on all the evenings in which

1CM listended for 8XK, regardless of’

whether the station was heard or not.. The
mean intensity so obtained was then used
in. determining whether on a particular
schedule, the reception of 8XK at 1CM was
good, normal, or poor. No definite relation
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between weather and transmission was
found. Lo 5

Almost without exception the recorders
stated that they believed ‘fading was not
a variation in signal strength but a shift
of ‘wave lengths, as théy could recover a
station which had swung out by retuning
the receiving set. We requested them not

“to attempt this since it would be im-

possible to tell whether the variations in
received signal strength were due to a
change in incoming power or due to mis-
tuning. - A laboratory check of this scheme

showed conclusively thit two observers

could mnot ‘get’ results that were even
approximately alike if the receiving appar-
atus was retuned during the test. For this
reason the QST call preceding transmission
was made very long so that tuning might

sequently it was found that when ICW

‘signals were being received they could

not be recovered by retuning when they
had  faded out. This observation was
checked ' by several of our recorders at
Pittsburgh, Chieago, and Hartford.

A possible explanation of this difference
between spark signals and ICW signals,
which also explains the apparent shift in

‘wave length, may be given, following the
‘ideas used by A. H. Taylor in explaining

the difference between the variations of
direction observed with damped and con-
tindous - waves.  (Bureau of Standards

Scientific Paper 353, already mentioned).
~Return to Fig. 20 and the formation of

interference bands. . Our source  was
monochromatic and a single set:of inter-

ference bands, alternately red and black,

resulted. An eye which could see only red
light would then see alternate red  light
and darkness as the bands passed across
it. Supposing the source of red light were
replaced by one of white light. Interfer-
ence bands of red light would still be pro-
duced and the red-seeing eye would still
see alternate red light and darkness.  If,
however, another eye, a blue-seeing eye,
were placed alongside of the red-seeing
eye, it would see alternate blue light and
darkness, and since the wave length of the
two is not the same the interference bands
would not be at the same places. Hence
while one eye had darkness the other one

would be out of phase with it and would °
‘have some light. Thus, by using the

proper eye it would be possible at all
times to see some light. The radio re-
ception case is similar to the rather fanci-
ful light system. The spark transmitting
set emits not one wave but a band of wave
lengths; the receiving set, however, can
detect only one of these waves. Regen-
erative sets are notoriously very sharply
tuned. If then the condition is such that
a dark band for the particular wave length
at which it is tuned is crossing the re-
ceiving station, it will detect no signals,

although at the same time power is arfiving
oh 'a slightly different wave length still
within the band of wave lengths emitted

by the sending apparatus. ~While there is

some ‘disagreement about this band, most
of the recorders consulted agree that the
wave length variation detected lies within
the band-of wave lengths normally emitted -
by ‘the sending station. - i

With an ICW station we have the case
of the monochromatic source. Only one
wave length is being emitted.. Hence when
a dark band for that wave length crosses
the receiver no signals can be found. At

--close range this does mot hold true, since

an ICW transmitter emits other wave
lengths ‘too weak to be detected at a

-distance which give the effect of a par-
~ ticular wave at close range.
be finished before the test started. Sub- .

An excellent example of this is NSF,
which at first had great difficulty in
initially “raising” distant stations although
after they had tuned NSF in, the signals
were reported as very loud.  This ‘is
sufficient proof that NSF, at a distance, is ’

~very sharp. In Washington more difficulty

by far is experienced in tuning out NSF
than in tuning out 3KM, 8XF or 8JR, all

~of ‘which are 1 K.W. spark transmitters
~nearer by. : *

‘The ‘side frequé'ncies‘ of the ICW trans-
mitter are those which differ from the

‘main  frequency by the tone frequency.

Mr. Conrad of B8XK has suggested a
possible means of avoiding QSS based on

‘the double system. of  inverse bands pre-
sented above. His suggestion is the use °

of an ICW or CW transmitter emitting

two waves some ten meters apart, and two
independent receivers tuned ‘to these two
.waves. It would be necessary to have
these two receivers working into a common
‘amplifier or perhaps into the two halves of

a split head set. Mr. Conrad has attempted
to operate an ICW transmitter in this

~manner but we do not know at present with
what degree of success. It will be seen

that ar. ICW transmitter is not the answer
to the fading problem.
The statement made regarding the gen-

‘eral opinion as to the rate of fading in

various parts of the country was con-
firmed by the tests. Fading in the
Mississippi Valley is of the type designated
as “C”. In the region around Pittsburgh
all three types of fading are found, main-
ly “B” and “C”, while in New England
the “A” type of fading seems to be
chronic, regardless of the location of the
sending station. This seems remarkable
since many of the New England records
were those for 1AW, 2JU and NSF, all
close to this region. :

Summary ’
~Test . signals  were transmitted three
nights each week during June and July,
1920, by six sending stations operating



at 250 meters wave length and ¢bserva-
tions of the intensity of the sxgnals were
made by fifty recording stations. An
average of twenty-eight recorders listened
for. the test schedules on each of twenty-
one evenings, obtammg 1260 curves of
signal intensity variation.

Frequent checks between curves at ad-
jacent and. sometimes distant receiving
stations. were found.  Traveling. curves,
appearing successively at various record-
ing stations, were found. No definite con-

‘nection between Weather and transmission-
Inverse curves were found.
but infrequently and are -not. considered:

was found.

as other than chance varistions. Three
types of fading were observed, a. rapid

and very abrupt type, appearing mainly
in' New England, a less rapid and less.
~abrupt type found in all parts of the test

territory, and a very slow . type covering
large territories and affecting all sending
stations in the region alike. =

There ‘is no marked dxfference in the'

manner of fading for various types of
sending sets. However, a damped wave
that has faded out can-often be recovered
by . retuning, which cannot be done for
continuous waves.

The tests . furnish good ev1dence in,

support of the belief that radio signal
variations such as fading and swinging are
caused by varying reflection and refraction
of the waves.

i W




