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Otherwise known as the terminated Beverage Antenna, 3 Vo

this super signal snatcher can be erected with very little difficulty provided
sufficient land is avsilable. In recent years BCB DXers have used this tyre
of antenna and their very out-of-the-~ordinary receptions have been listeé in
both DN and DXM.

The purpose of this article is to present a bit of the theory of operation
(simplistic), to present some "paperwork" evaluations that can be made for
performance extimation prior to construction and to describe one manner of
“construction which has proven quite practical. :

The configuration for this antenna is very simple: a long long wire is
erected as close as possible to a given fixed height above the ground and run
as straight as possible in a given direction. Two views are shown in Figures
A and B with length of wire L (feet), height above ground H (inches), wire
diameter D (inches) and orientation for reception of signals from the general
direction of A° azimuth. A :

' Bidirectional operation can be had by removing the resistor R at the
expense of directivity and hence gain. However, unidirectional operation is
assumed here as it is most likely the desirable mode of operatiocn.

Almost all antennas require a ground plane of high conductivity for
greatest performance and belong to the huge general classification of E-field
antennas-i.e the most important component of the electromagnetic (radio)
weve is the ctric component. The loon antenna, on the other hand, is about
the only H-field (magnetic) antenna in that, in theory, it derives its
performance from the magnetic component.

Consider Figure C. A wavefront W travels in the forward direction of W
(the Poynting Vector) where W = E X H, W is normal to the plane formed by E
and H which are themselves normal to each other. As this wavefront passes aloxn
and above the ground (earth) plane G, E can be broken into horizontal (EH) and
vertical (EV) components. The vertical component induces no currents in the
antenna but EH does so that as the wavefront travels along the path of the
antenna and the finite ground constants cause W to tilt more and more towards
the vertical and thus E toward the horizontal (henée decreasing EV and
increasing EH--desirable!), the greater the "signal" induced in the antenns.
Ground with poorer electrical nroverties tilts the wavefront more than earth
with good electrical vparameters. Hence, the Beverage is expected to perform
better over poorer ground--exactly the opposite of what one wourd naively

-expect!

The directional properties of the ankenna can be explained in the following
simple manner: In Figure C, as depicted, W is progressing from end A to end Bis
so if a RX is connected between B and eround (earth), the "signel" FH would
arpear at its antenns terminzls., If the RX we replaced by 2 resistor R of a

)
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cettain value, the "signal" energy weculd be almost entirely dissipated in the

Torm of heat. Suppose now end B was not connected to either R or a BX ard was
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left "floating ~-not connected to anythinz--and a RX was connected at end A o

carih sround. The "sigenl" travelline from A to © would Yrun ouz of wirae"




®

(see an impedance discontinuity) and it would be in large part reflected back
along the wire to arrive eventually at A as input to the RX. Thus, with B
"floating", wavefronts travelling from A to B and from B to A arrive at the RX
—-bidirectional operation. To restore unidirectional operation then, RX at A,
a resistor is placed at end B to ground thus suppressing the wavefronts passing
from A to B but sllowving those from B to A to arrive at the RX. That is, in
the unidirectional mode, the antenna receives best from the general direction
the antenna is "pointing"--the direction of the.large arrow in Figure B.

As a point ir terminology, this type’ of antenna is often referred to as
a travelling wave (longitudinal with the wire) antenna as opposed to the much
larger classification of standing-wave mode antennas.

To be correct, the termination required at the remote or far end of the
antenna is not purely resistive so perfectly a network is required. HLowever,
it is not practically possible to totally terminate the wave progressing elong
the antenna to its remote end because the components of this termination network
depend upon the distributed parameters (constants per unit length) of capacitance
inductance, resistance and conductance several of which vary with frequency soO
that the characteristic impedance (termination required) varies somewhat with
frequency. Nevertheless, for almost all BCB applications of the Beverage a
simple fixed value carbon resistor will suffice quite well. {Note: there is
no great practical reason why RXs-possibly in conjunction with a modified value
of R-couldn't be operated on both ends of the antenna thus DXing both directions
simultaneously and each in the unidirectional mode. )

The value of the terminating (carbon) resistor can be well approximated
from the following simple equation (for an infinite highly conducting wire above
an infinite infinitely conducting ground plane), viz:

R = 138 logy (LH/D) ... ohms

where H is average height above ground and D is wire diameter. Units for D
end H are unimportant as long as the same measure is used for both. Several
DXers have proposed the use of a carbon base potentiometer (variable resistor)
at the termination to be used to "tune" the system--it is thought that this
will not likely produce noticeable improvement in performance. Table I lists
values for R at most BCB applications of the Beverage--standard resistors
within 20-L0 ohme or so of the table value should work as well. ‘

Most likely the greatest factor of importance in the performance and
construction of this antenna is that of the earth ground at each end. Here
lies the dilemma: the poorer (electrically) the soil the better the expected
performence of this antenna, but the more @ifficult it is to obtain a good ,
highly conductive, earth ground. "owever, in any case, the larger the metallic
surface area in contact with the earth, the better the system ground. Multivle
ground rods as well as ground screens (e.g., 1/2" wire mesh) buried under the
earth are not to be overlookedl

The theoretical patterns of a terminated Beverage are of interest in
approximating its performance in the field. Although the discussion here is
restricted to the antenna in free space (i.e., infinitely remote from & ground
plane) when computing patterns, the patterns so obtained can be used with the
ground plane present by accounting for certain "'most likely" pattern
perturbations such as elevated vertical directivity. The equation for such 2
terminated Beverage is given below under the assumption of & simple current
distribution along the wire when the antenna is in the active (transmitting)
mode and then appealing to the Reciprocity Theorem for the passive (receiving)
case. It is of some musing interest to note that almost all antenna work by
eirctromagneticmathematicians resort to this type of analysis. (GPN on looDs
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has done the more difficult problem of passive analysis and his work is quite
exceptional in the field of electromagnetics!)

_ in( Q) 1 - cos [1°(1 - cos| ))a /m
E Klsincos((()_) = [: i ‘{/ } mngiles

where K 1s a constant depending on parameters of little interest here, Q’ is
the angle measured from the wire as in Figure B and L° is the length of the
wire in wavelengths at the frequency of operation, viz:

I°= 360 £ L/ 98% = 0.366fL

where f is the frequency in mHz and L is the antenna length in feet. Since the
interest here is in the relative performance of these antennas for different
lengths L at various BCB frequencies f, the only factor of interest in the

above equation is: e
1 ( sin( @ ) Dl‘ 1 - COSELO(l"COS( ® ]
i

N =
& - cos(§? i
where the factor (1/C) has been added to normalize the patierns

with respect to a specific chosen pattern for the purpose of comparative analysis.
It is suggested that for the shortest length L and the lowest frequency f, that
C=1 for the calculation of this "initial" pattern. Then in this "initial"
pattern find the maximum value of A, say AM, and set C equal to this value.

Then divide all values of this "initial" pattern by C so that its maximum value
is now 1.0. For all subsequent patterns, C=AM. Calculations need only be made
for the range 0°% @ < 180° since the patterns are symmetrical about the axis
of the antenna wire. '

An antenna pattern is inherently three-dimensional! In almost 2ll pattern
plots (save for the sterographic projections, for example) a plane is passed
through the pattern and contours (pattern projections) are then plotted in that
plane. The usual planes are the "horizontal" and "vertical" planes sometimes
measured with respect to the earth, sometimes the antenna or whatever else is
handy. Figures D and E show this procedure for a loop antenna. The three
dimensional pattern of an electrically small perfect loop is a "donut" with a
pinhole center. Figure D is that patiern traced on the plane passing through
the plane of the loop and Figure E is that traced on the plane normal or
perpendicular to the loop--the apex pattern BCB DXers strive for! The
terminated Beveruge has a patiern symmetrical aboub the antenna wire as chowm
in Figure F. The three dimensional pattern is that envisioned by rotating or
revolving the plotted pattern about the wire axis to form "cones" of readiation/
reception about the antenna.

Beverage antennas in practice actually do not assume their characteristics
until the length of the wire becomes significant with respect to wavelength--
even tho patterns can be calculated for any length. For this discussion we
shall restrict our attention to L° = 0.5 to L° = 4.0 wavelengths. The wave-
length W in feet for any frequency given in mHz is computed from W = 984/f,
Thus, one wavelength at 5S40 kHz is 1822 feet while one wavelength at 1600 kHz
equals 615 feet. Table II gives W in feet as a function of f and L°. A few
comments can be made about Beverage patterns in general. There is a lobe (pesk)
for every half-wave length in the wire and if the number of half-wavelength is
odd, then there will be a lobe at Q9==90°, i.e., at right angles to the antenna.
There is only one major lobe (shown as two such lobes in a planar projection)
and this lobe tends to "fold" toward the wire axis as the length of the antenna
is increased. The length of the wire for the lobe to fall within 10-15° of the
wire axis is much to long for any vractical consideration here. When L° = 7.0,
the mejor lobe has its maximum at 19°. Also it is clear when obeerving the
petterns that as the wire length increases with respect to wavelentgh, the
number of lobes increase and their corresponding widths decreese,




Reviewing Patterns I-VIII, hand drawn from computer evaluation of the above
equation for A with (P ranging 0-180° in 1° increments, which show estimated
practical performance in the horizontal plane with ground ,one must remember’
that the pattern of the antenna changes with frequency so that as one tunes
across the BCB the "big eye" keeps changing its view. For example, a 1800
Beverage assumes the basic pattern of Pattern II at 540 kHz and as one tunes
to ward 1600kHz, the pattern continuously varies from Pattern II to Pattern VI.
Note that the patterns plotted are taken in half-wave increments (solely for
convenience here) and only 0-180° of each pattern is drawn. Also note that
Mother Nature's Fundament: "va Can't Have Your Cake and Eat it Too" holds:
viz., as the major lobe becomes more directive, so the number of side and back
lobes increase! Thus, although the Beverage has tremendous "forwarg" gain
compared to the side and back lobes (even more so when compared with & loop!i!)
these minor lobes are significant when compared With, say a loop, so that one
should not expect "super" suppression thereabouts. The usual BCB pests and
dominants still show but stations coming in off the main lobes may well
override them—-they therefore do not retain their ststus as deminants and pests
in many cases! Also note that a pattern such as Pattern II may, in practice,
rerform better than one such as Pattern VIII because the sidelobes are not as
numerous thus allowing suppression over wider areas or arcs of azimuth although
the major lobes differ significantly. '

The size of wire used IS important in the sense that the larger the wire
diameter, the smaller the RF resistance per unit length. RF resistance represents
energy loss:in the system and destroys the patterns by reducing the null depths
significantly between lobes as well as distorfing lobes, especially the major
one--Figure H. The longer the wire the greater the RF resistance so once
again Mother Nature strikes: you obtain significant increase in forward or main
lobe gain/directivity at the expense of getting more side and back lobes sand
increased RF resistance tending to "smear" the entire "tailend" together thus
allowing much BCB to lesk in on the sides and back. Too, the larger the wire
diameter, the more resistant the antenna is to wire breakage. For those
interested in approximating the RF loss resistance, the following formula is
applicable to copper wire: RL = 1.02 (/D)1 /1000 ... ohms , where as
before, L is antennsa length in feet, D is wire diameter, in inches and f is
Trequency in mHz. For example, a 3200' Beverage made of 2LGa copper has an RF
resistance, RL, equal to 162 ohms at 1000 kHz while the same antenna mede of
18GA copper has RL = 81 ohms at 1000 kHz. A measure of the RF efficiency of
this antenna can be mede from the following formula: Eff = (100R)/(R + RL) ...%
With R = 560 ohms, for example, and the 3200' Beverage above using 2UGA, we have
Eff = T6% while the same antenna using 18GA renders Eff = 87%. Power loss is
directly proportional to the RF resistance.

Table III lists some useful statistics. L° denotes the length of the
antenna in wavelengths, (P ¥ denotes the azimuth angle at which a lobe maximum
occurs, E* is the magnitude of such a lobe referenced to the maximum lobe for
I° = 1.0 thus giving a comparison of these antennas as their length is increased,
dB¥ is the corresponding power gain of such a lobe, agein referenced to the
maximum lobe of L°=1.0 and dBL is the amount of "suppression" the sidelobes
(for fixed IL°) have with respect to the major lobe for that specific pattern.
Table III lists these parameters for L° = 0.5 to L° = 7.0 in increments of 0.5
wavelengths. More comments can now be made. Note, too, that if L is a multiple
of an even number of half-wavelengths, then there is a null at Y = 90°, The
angular compression of the lobes is clearly shown. The separations between
lobes at L° = 2.0 are 39°, 29° ang 32° vwhile for L® = 7.0, they are 19°, kL
10%, 9°, 9°, B, B°, g8°, 9%, 9°, 10°, 11°, and 15°, thus showing the "eclutter"
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of lobes for large L°. The size of these sidelobes for large L° is also
significant, e.g., for L° = 7.0 @ @ * = 86°, E¥ = 0.55343 or more than one=
half the major lobe of L°=1.0. Thus, "ibigger" is not necessarily "better"!

Finally, an essential point in presenting this writing is to give the RBCB
DXer knowledge of the general behavior of a terminated Beverage so that he can
erect such an antenna attempting to orient it in such a way as to optimize its
use for his purposes--e.g., alighning the "pests" and "dominants" as close as
possible to the computed null ‘areas with the understanding however that the
"powerhouses" arn't likely to be "wiped out" but they can be "knocked down"
considerably. The essential point to remember is that the arguments given here
are an approximation to actual field performence and that Figure H should always
be kept in mind!! Figure G is also important to remember because the pattern
of the Beverage is three-dimensional and = "cone" about the wire axis so that
reception directly "off the end" of the Beverage is to be expected tho the
horizontal pattern plots show no response there! --de Fish, Ph. Dx

Project NEBE (NEbraska BEverage) was started in October 1972 here in Nebraska
with the blessing of the University of Nebraska and is carried on solely for the
analysis of the Beverage on the BCB! It will eventually involve snalysis of

- TA/TP paths through the polar cap/ring. Onesquare mile of land is dedicated

for this single project for an indefinite period of time. Numerous Beverage
antennas will be constructed and evaluated under my direction and the resulis
will be given to the BCE fraternity with the hope that it be of pragmetic value
for other "in-the-field" BCB DXpeditions. The initial phase of Project NEBE

has been completed and results will be given to DX News in the very near future
as a sequel to this writing. Good DXing!!11!! :

TABLE I ~-- Terminating Resistance, R

Hifeot) wsmus 5 8 10 15 20 25
. Wire Bize . Dlincheg) -  cosednssi ol R OhmS—m——me e
ol 0.02010 562 591 . 60N 625 ) 645 659
22 0.02535 548 576 590 61k 631 Ehs
20 0.03196 534 . 563 576 600 617 631
18 0.04030 520 549.. .562 586 604 61T
16 0.05082 507 535 . 548 572 590 603
1L 0.06408 ho3... 527 . eal 558 576 589
12 0.08081 bToit 507, 500 545 562 575
10 0.10190 L65 L9z 506 531 548 561

TABLE IT --- Wavelength vs. Frequency (table. values in feet)

f\‘\\g°= De2 . 20 #1o50 2.0:02:5 w320 3.8 heg il e s h 5 x5
SkOxHz 911 1822 2733 364k 4555 sLT 6378 7289 8200 6111 10022
1600kHz 308 615 923 1230 1538 1845 2153 2460 2768 3075 3383

12:s 6.0 6.5 7.0
p= OUOKHz 10933 1184k 12755
1600 xHz 3690 3998 4305




TABLE T1I --- Pattern Comparisons

L° g%i_ E* a4B* FL* d4BL - ° (p* E* 4aB* EL¥ d4BL
0.5 65 0.638 -3.9 1.0 0.0 T5 751 2,541 8.1 1.0 0.0
1.0 W8 1.000 0.0 1.0 0.0 5.5 k3 1.30T 2.3 0.515 ~5.18
1.0 113 0.322 -9.8 0.322 -9.8 5.5 57 0.951 -0.% 0.37h -8.5
1.5 Lo 1.266 2.1 1.0 0.0 5.5 68 0.752 =-2.5 0.296 -10.6
1.5 870,528 45.6 0.7 '-7.6 5.5 79 0.619 -4.2 0.2L4 -12.3
1.5 127 0.2h6 -12.2 0.194 -1b.3 5.5 90 0.516 -5.T7 0.203 -13.8
2.0 351.k86 3.4 1.0 0.0 5.5 100 0.429 -T.4 0.169 -15.b
2.0 Th 0.676 -3.4 0.h55 -6.8 5.5 111 0.353 -9.0 0.139 -1T7.1
2.0 103 0.k06 -7.8 0.273 -11.3 5.5 123 0.280 -11.0 0.110 -19.1
2.0 135 0.206 -13.7 0.139 -1T7.1 5.5 136 0.207 -13.7 0.081 <9318
2.5 311.678 4.5 1.0 0.0 5.5 153 0.118 -18.6 0.046 -26.7
2.5 65 0.798 -1.9 0.476 -6.5 6.0 20 2.660 8.5 01.0 0.0
2.5 89 0.521 =-5.7 0.310 -10.1 E.0° B A.376 2.8 W57 =50
2.5 113 0.341 -9.3 0.203 =138 6.0 5h 1.009 0.18 0.380 -8.4
2.5 140 0.181 -14.8 0.108 -159.3 6.0 66 0.781 -2.1 0.294 -10.6
3.0° o8 1.849 5.3 1.0 - 0.0 6.0 T5 0.66L =3.6 0.250 -12.0
3.0 56 0.824 -1.7 0.4k6 -T.0 6.0 85 0.562 =5.0 0.211 -13.5
3.0 80 0.614 -bL.2 0.332 -=9.6 6.0 95 0.472 -6.5 0.178 -15.0
3.0 99 D439 ~T.1l 0.237 <12.5 €.0 10k 0.399 -7.9 0.150 -16.5
3.0 119 0.301 -10.4 0.163 -15.7 6.0 114 0.330 -9.6 0.12k -18.1
3.0 143 0.163 -15.7 0.088 -21.1 6.0 125 0.264 -11.6 0.099 -20.0
3.5 26 2.006 6.0 1.0 0.0 6.0 138 0.196 -14.1 0.07k -22.6
3.5 sk 0.997 -0.1 0.k97 -6.1 6.0 154 0.113 -18.9 0.0k2 -27.5
3.5 73 0.696 -3.1 0.347 -9.2 6.5 192770 - 8.8 0 1.0 0.0
3.5 90 0.516 -5.7 0.257 -11.8 6.5 891,439 3.2 0,520~=5.7
3.5 106 0.387 -8.3 0.193 -14.3 6.5 ©52-1.059 - 0.50:383 ~=8.3
5.5 12l 0:272 —)kl.3 D136 -17.h 6.5 62 0.848 -1.k 0.306 -10.3
3.5 146 0.150 -16.5 0.075 -22.5 6.5 T2 0.710 -3.0 0.25T7 -11.8
4.0 25 2.151 6.6 1.0 0.0 6.5 81 0.60h L.k 0,218 -13.2
4.0 51 1.081 0.7 0.502 -6.0 6.5 90 0.516 "~5.7 0.186 -1h.6
4.0 68 2.096 -2.3 0.356 -9.0 6.5 99 0.440 -7.1 0.159 -15.9
L.o 82 0.585 -h.7 0.272 ~11.3 6.5 108 0.375 -8.5 0.136 -17.k
.0 97 0.456 =-6.0 0.212 -13.5 Gooaee poee 1G4 Boig L3RG
4.0 112 0.348 -9.2 0.162 -15.8 6.5 128 0.252 -12.0 0.091 -20.8
L.o 128 0.250 -12.0 0.116 -18.7 6.5 10 0.188 -1L.5 0.068 -23.L
4.0 148 0.1k0 -17.1 0.065 -23.7T 6.5 155 0.108 -19.3 0.039 -28.2
.5 232.289 7.2 1.0 0.0 7.0 19-2.874+ 9.2 1.0 0.0
4.5 L47 1.160 1.3 0.50T7 -5.9 7.0 38 1.498 3.5 0.521 =5.7
4.5 63 0.835 -1.6 0.365 -8.8 7.0 50 1.10T 0.9 0.385 -8.2
4.5 77 0.649 -3.8 0.283 -1C.9 7.0 60 0.895 -0.9 0.311 -10.1
4.5 90 0.516 -5.7 0.226 -12.9 7.0 69 0.751 =2.5 0.261 -11.T
%.5 103 0.410 -T.7 0.179 -1hk.9 7.0 T8 0.631 -4.0 0.220 -13.2
L.5 116 0.322 -9.8 0.140 -17.0 7.0 86 0.553 =5.1 0.192 il
4.5 131 0.233 -12.7 0.102 -19.8 7.0 9L 0.481 -6.3 0.167 -15.3
4.5 150 0.131 -17.6 0.057 -24.8 7.0 102 0.41k -T7.6 0.1kk -16.8
5.0 22 2.418 7.7 1.0 0.0 7.0 111 0.354 -9.0 0.123 «§8.1
5.0 45 1.239 1.9 0.512 -5.8 7.0 120 0.298 -10.0 0.104 -19.7
5.0 60 0.894 -1.0 0.370 =B.i6 7.0 130 0.241 -12.4 0,084 -21.5
5.0 72 0.704% -3.1 0.291 -10.7 7.0 141 0.179 -14.9 0.062 -2L.0
5.0 84 0.572 -b4.8 0.237 -12.3 7.0 156 0,164 -19.7 0.036 -28.8
5.0 96 0.464 -6.7 0.192 -14.3

5.0 107 0.379 -8.4 0.157 -16.1 Beverage Antenna Patterns for
5.0 120 0.298 -10.5 0.123 -18.2

5.0 134 0.218 ~13.2 0.090 -20.9 L° from 0.5 to 7.0 wavelengths
5.0 152 0.12h -18.1 0.051 w50
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FIGURE F: Typnical Terminated Beverage Pattern
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FIGURE G: Effects of CGround Plane on Vertical Pattern
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FICURF H: Pattern Distortion due to RF Resistance
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TO: Prof. Allen R. Edison
Department of Electrical Engineering
University of Nebraska, Lincoln
FM: B.C. Macholan,‘C.W. Dabelstein, R.D. Mitchell, D. Fisher
DATE: September 19?2
RE: Project NEBE (NEbraska BEverage)

The following is only a brief sketch of this Project and not all
investigations are necessarily discussed.

It is

proposed in Project NEBE that two Beverage antennas be erected

at the University of Nebraska Field Laboratory near Mead, Nebraska for the

purpose of:
(a)

(b)
(e)
(a)

Basic

(i)

recording propagation phenomena in the Medium Wave frequency
spectrum-viz: the Stancard AM Broadcast Band, 525-1625 kHz
determining relative reception properties of the Beverages with
respect to short electrical and magnetic dipoles;

determining unidirecticnal and beamwidth properties of the
Beverages as well as bidirectional performance

investigation of the ef’fectiveness of these antennas to

provide data for deternmination of the extent of the

auroral polar cap :

details of the proposeé Project are:

Erection of two Beverag: antennas each approximately 3200 feet

in length constructed f ‘om #24 gauge copper wire held above
ground level at a nominil height of 4 feet by wooden supports
placed approximately at 50' intervals and the mid-section of

each span flagged by cl>th strips. The azimuth bearings of these
antennas will be 260° aid 325° anticipating major horizontal
sidelobes of 35° at the lower and 20° at the upper frequencies

of interest.

(ii) These antennas will be terminated in their characteristic

impedance as calcualted from the ideal characteristic for a
single infinitely conducting wire over an infinite infinitely
conducting ground plane. Although a lump constant impedance
cannot completely term:nate the back wave on this travelling
wave antenna, simple carbon resistors of 560 ohms (nominal)

value will be used. Ground connections will be made by

copper ground rods or their equivalent. In the terminated

mode these antennas are expected to perform in the unidriectional
sense. Tests for bidirectionality will be made by operating

the antenna unterminated.

(iii) Medium Wave propagation is a function of many parameters

including several mechanisms not yet fully understood. For
reference find attached several articles related to the specific
interests here.  We propose to measure both on a qualitative

and a quantitative basis the MW reception of stations




S

D

propagating through the Auroral Polar Cap of North America
coorelating these data with the A-geomagnetic indices of both
Fredericksburg (Virginia) and Boulder, the latter being
transmitted hourly by WWV. The standard broadcast band
has the property that even under severe aurorel disturbances
that-single paths doe not deviate largely from great circle
paths so that the Aurorasl Control Point (ACP) and Limiting ACP
for multihop paths can be calculated with very reascnable
accuracy. The azimuth bearings of these antnnas are chosen
so as to project the major sidelobes onto the areas of
Alaska, Japan, Asiatic Russia, Korea and China as well as
Australia and New Zealand. These locations all have moderate
to high powered (megawatt) facilities operating in the broadcast
pand which regularly are heard in North America with
magnetic dipoles (loop antennas) and communication receivers--
although at very late night-early morning hours.
(iv) The month of October has the most potential, save for March,
for such receptions since residual E-layer absorption is on
the decline and the Midwinter Anomly commences in early
November and continues well into late December-early January
thus reducing the success of reception through the Polar Cap.
(v) Our requirements are that reasonably open land be available for the
antennas and that a building with commercial power be designated
for use by the Project. No equipment, save the antennas, will
remain on University property while the project participants
are not present. The antennas will be removed in very early
November--prior to the Nebraska Hunting Season.

(vi)Our interests are solely non-commercial and results of the
project will be made available to the University throught
the Department of Electrical Engineering should significant
data be obtained. ,

(vii) We also propose daytime use of the antennas to ascertain
groundwave reception and to investiage the basic antenna
patterns.

(viii) Persons engaged in this project are listed in the heading

of this memo, but others may become invelved but access

to the Mead facility will =lweys be sccompanied by at least
one of those named above. Certainly no more than 7-8 people
will be present at one time '

(ix) All persons in Project NEBE shall understand the waiver of
University liability to thier person and personal property
including the antennas. However, we do not claim liability
for the antennas as a hazard to others for precautions are
being taken to plainly mark the #24 gauge wire every 50'
or so.

This memo is not intended to exhibit the full extent of the interests for use
of thsee antennas. However, their use will be only for receiving purposes.
We shall cooperate fully with the University Staff and will not leave the
property without returning it to its original state.
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Project NeBe Taped ID’s

Gravevyards

1. KGEK - 1230 Sterling, Colorado ©)

2. KBMY - 1240 Billings, Montana (a) %?

3. EKATI - 1400 Casper, Wyoming ¥

4. KUDI - 1450 Great Falls, Montana tj
Regionals

1. KIW - 1250 Seattle, Washington(c) &

2. KPOK - 1330 pPortland, Oregon ©

3. KVI - 570 Seattle, Washington D

4. EKOOK - 970 Billings, Montana @)

5. KEIN - 1310 Great Falls, Montana qm

6. KAGO - 1150 Klamath Falls, Oregon (g

7. EKRKO - 1380 Everett, Washington a

8. KGCX - 1480 Sidney, Montana (b) a

Clear Channels

1. EKEX' = 1190 Portland, Oregon ®

2. KGEM - 1140 Boise, Idaho ©

3. KOMO - 1000 Seattle, Washington |

4. KOFI - 1180 Kalispell, Montana (0
Canadians

1. CHAT - 1270 Medicine Hat, Alberta (D
2. C€JJc - 850 Langley, British Columbia (%)
3. CEKXL - 1140 Calgary, Alberta (1a)
4. CHOM - 1320 Vancouver, British Colunbia ‘Z)
5+ wCFAC <% 960 Calgary, Alberta (Z1)
6. CKVN - 1410 Vancouver, British Columbia (72)
7. CKWX - 1130 Vancouver, British Columbia (23
8. CFCN - 1060 Calgary, Alberta (29
Notes:

(a) By far, this was the most surprising station logged on
the NeBe. The signal was of this strength and consistency
throughout the night, every night we DXed.

(b) Simultaneous identification from KLMS in Lincoln, Nebraska,
transmitting from a site about 25 miles south of the NeBe.
This is illustrative of the typical "off the side" signal
reduction capabilities experienced with this antenna.

\ R
(C) WREN N lopeka, Kangas was +he dominant “pest’l on 1250 Kk in the
Omalia ~ Linceln area back 1n 1972, Al+houq b Weesikia e
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