Bet My Money on a Bobtail Beam

WOODROW SMITH, W6BCX *

Let's revive 40-meter DX. A good antenna is a big
help. Here is a simple one that really does a job.

WH:‘\T wiTH THE HIGH average MUF the last
couple of vears, most of the DX work has been
confined to the 10 and 20-meter bands. And the
40-meter band (except during the DX contest) has
more or less fallen into the discard for such work.
A listen on 40 will show that most of the current
activity on this band is confined to medium haul
traffic handling and rag-chewing.

In view of the fact that 40 can be used for real
DX work a good portion of the time even during a
vear of high sunspot activity and high average
MUPF, the current lack of popularity of this band
for DX work probably can be explained by the fact
that a “DX" antenna is much more readily con-
structed for 20 and 10 than for 40 meters. A 40-
meter three-element rotary array a wavelength up
in the air undoubtedly would produce wonderful
results on DX, but physically such an array is not
practical for amateur work. On 20 and 10 such
arrays are commonplace.

A listen on one of the rhombic arrays of W6GRL
a short time ago convinced the writer that there is
plenty of “stuff” to be worked with ease nowadays
on 40, if one has a good “DX" antenna. Even with
something short of a well designed rhombus there
is a lot of stuff to be worked if one has a little pa-
tience and is willing to grub for it. However, the
better the antenna, the easier it is to work. This is
true of any band, of course, but it is especially true
of 40. Oftentimes the signal is “getting there" or
“coming through' on 40, but is just a little too weak,
and hides down in the background noise.

It is the writer's belief that we had better start
taking full advantage of the DX potentialities of 40,
or otherwise at the next world conference our ad-
versaries undoubtedly will uncork the argument
that the U. S. amateurs don’t use 40 meters for
DX anyway, and that all of the boys on 40 could
just as well move up into some of the holes on 80.

And while on the subject of our propaganda push-
ing protagonists, the best way to make use of the
shared portion of the band after the fateful day (or
before then if they should jump the gun) is to run
as much legal power as one can afford and feed it
into the best array one is in a position to put up.

7-Mc Propagation; a Recap

Forty shows up to best advantage for DX when
the wave path is all or nearly all in darkness. Under
these conditions the 7-mc absorption on ‘‘undis-
turbed” days is not much greater than when a
frequency near the MUF is used, even though the
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MUF may be as high as 18 or 20 mc. This of course
does not apply when a substantial part of the path
between the two 1250 mile “control points” is not
in darkness. In the latter case there will be a rapid
increase in absorption as the frequency is lowered
below the MUF. However, this is a less serious
limitation than is imposed by the vagaries of the
MUF with respect to the currently popular 28-mc
band, the latter ordinarily being useful for DX only
when there is daylight between the 1250 mile con-
trol points (even during a period of high sunspot
activity).

Strictly speaking, “daylight” at a control point
must be considered as occurring from roughly 1 to
3 hours after sunrise until roughly zero to 3 hours
after sunset, because of the variable “lag" in the
ionization density of the F, layer with respect to the
intensity of the sun’s rays. Also, the effect of the
presence of the E layer must be considered. But

ROTE BAS HARD DRENMN
OR COPPER CLAD

YOLTAGE

FEED POINT

Fig. 1. Schematic of the '"'Bobtail" bi-directional
broadside curtain for the 7-mc band. In spite of its
simplicity, it rnllr does a job on DX. For 75-meter
phone, just multiply the dimensions by 1.82 (provided
you have the room and can get a couple of 70-ft. sticks).

the foregoing gives a good idea of the general con-
siderations involved.

The really important thing to remember in work-
ing DX on 40, assuming that the receiver has suffi-
cient selectivity to pull the DX out from under the
skirts of the omnipresent domestic “bone crushers,”
1s that the anienna must be a low angle job. Most of
the radiation and response should be confined to
angles below 15 or 20 degrees.

While a higher angle can be used more successfully
on 40 than on 20 and 10, the optimum angle for
distances beyond 2500 miles generally is below 15
degrees, and at times may be as low as 5 degrees.
This statement must be qualified in order to be
strictly accurate, because when the atmospheric
noise level is high as a result of static originating at
great distances (usually the tropics), a somewhat
higher wave angle may be just as effective or even
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more so. This is explained by the fact that under
certain conditions a receiving antenna which has
poor response at very low angles will discriminate
strongly against such static. And if the receiving
antenna has poor response at very low angles, the
most effective angle of radiation at the other end of
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Fig. 2. Recommended feed method for the Bobtail

curtain. This arrangement discriminates strongly against

harmonics and keeps the "'"hot'’ lower end of the driven

element away from the transmitter. The antenna tank
circuit is described in the text.

the circuit will be somewhat higher than would be
the case for identical antennas at both ends of the
circuit.

But considering day in and day out performance,
a "low angle” antenna at both ends of the circuit
will provide the best signal over a DX path.

Remember the ''30—30'"?

This was brought home to the writer quite force-
fully back in 1928, when a “30 up and 30 out” or
“30-30" was taken down and a horizontal Zepp
about 40 feet off the ground substituted. For the
benefit of those comparatively new to the fold, a
30 up and 30 out” consisted of a 30 foot (or
slightly longer) vertical radiator worked against a
30 foot (or slightly shorter) horizontal counterpoise,
the latter usually suspended only a few feet off the
ground. The vertical element often was terminated
with a copper toilet ball, which was supposed by the
more superstitious to possess some magical DX
raising powers. [he antenna resembled a directly-
fed Brown ground plane antenna, placed low to the
ground, but with only one lone radial (see Fig. 3).

COPPER TOILET BALL (BELIEVED
BY SOME TO PUT DX ENGLISM ~

ON THE RADIATED WAVE) - APPROX. 33 FT.

H= APPROX. NECK HIGH, OR
SLIGHTLY MHIGHER TO
FACILITATE USE BY Ow

AS A CLOTHESLINE
E APPROX. 30 F1T

[l
H

202,210, 203A ETC.
N SELF-EX~-
CITED OSCILLATOR

DSEEEICIN (——

Fig. 3. Newcomers are cautioned not to snicker at
this rather unpretentious 40-meter antenna. Widely
popular in an era fondly referred to by old-timers as

the ‘‘good old days,” it was responsible for numerous
40-meter W.A.C, certificates. The ""Bobtail" of Fig. 1
is about two ''S" points better.

This one-leg radial system undoubtedly had an
appreciable eftect upon the horizontal pattern, but
the antenna had the reputation of being a pretty
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good DX performer in all directions, the horizontal
directivity not being sufhcient to prevent working
“stufl "' over the entire 360 degrees. In fact, it was
fairly common to with such an
antenna on 40, using nothing larger than a 210 or a
venerable “"five watter running with from 25 to
50 watts input in a sell-excited oscillator.

The writer’'s version of this old time favorite
antenna (complete with toilet ball; he wasn't taking
any chances) did a pretty good job of snagging some
fairly good DX on 40 from a location that was
nothing to brag about. In fact, the results were good
enough that the reason lor switching to a horizontal
Zepp is beyond memory. But anyhow, after the
Zepp was put up, DX was called unsuccessfully for
nearly a month. Finally an Aussie (ordinarily duck
soup on the 30-30) was raised and a verv unflatter-

work the world

il‘:j.; report received.

Yes, the Zepp was tuned up properly, because
1|1|}”;._[}II O Llhlllll 250
miles were from two to five 1928 “R" points (or
1948 S’ points) better than with the 30-30. Also,
the results with the horizontal Zepp on DX were
tvpical of those experienced by other amateurs not
blessed with an elevated location or a pair of 70 or
80-foot sticks.

Briefly, 1t boils down to this: For the most con-
sistent DX work on 40 meters, a “low angle” an-
tenna 1s required. And the only way to achieve a low
angle with modest pole heights and ground space 1s
to use vertical polarization. A further increase in
gain can be realized by utilizing an arrav of vertical
elements, in order to provide some horizontal direct-
IVILY.

reports from stations out

i s

The ""Bobtail’’ Curtain

A highlv effective array for 40-meter DX work.
one which requires only a moderate amount of
ground space and two poles of modest height, is
ilustrated in Fip. 1. Excellent results will be ob-
tained with pole heights as low as 40 feet, though a
few more feet of hi:i‘.._{!l'[ 1s desirable 1in order (O Pro-
tect against with the “hot”
lower ends of the two outside elements. The ground
space required for this simple array is approximately
the same as for a horizontal half-wave radiator on
80, and while prohibitive for the amateur confined
to a small city lot, should offer no problem to the
amateur who has access to one or more .'ulj;u,‘t'.n[ lots
or else lives in the suburbs or in the country.

The effective elements, so far as radiation and
three wvertical
quarter-wave elements. |herefore the line of the
bidirectional beam is at right angles to the flat top.
The current relationships in the flat top sections
are such that the radiation and response are pretty
well cancelled. The cancellation in the flat top is not
perfect, however, and while the radiation and re-
sponse are not great enough to produce a significant
reduction in gain, they do deteriorate the discrim-
ination slightly. However, this is not serious, and
18 a cheap price to pay for such simplicity of con-
struction.

The current in the center radiating element is
considerably greater than that carried by each of
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the two outside radiating elements. This reduces the
gain and directivity slightly from that which would
be obtained with all three vertical elements fed
equal currents. However, the reduction is very
slight, and the ‘“tapered™ current distribution helps
minimize radiation and response along the direction
of the flat top.

Performance

The beam width at the half power points 1s
approximately 60 degrees, and the directivity power
gain over 1 element is approximately 5 dbh. Thus
the beam width is great enough to cover a lot of
DX territory (an important item when a single,
fixed array is emploved), vet the power gain due to
the horizontal directivity is quite worth while, being
equivalent to an increase in power of nearly four
times. In connection with the latter, it should be
noted that the practical DX signal gain will be sub-
stantially greater than 5 db over a conventional
ground plane antenna utilizing the same pole height
of 40 to 45 feet, because in the Bobtail curtain the
current loop in each radiating element occurs at the
top of the element, rather than at the bottom. This
increases the vertical directivity somewhat over
that obtained with the ground plane job. There
also are other advantages to having the current loop
at the top rather than at the bottom of the vertical
elements, but suffice it to say the net result i1s to
make the practical DX signal gain over a ground
plane antenna still more pronounced. And as men-
tioned before a 40-meter ground plane vertical
(which may be considered a more highlv engineered,
symmetrical version of the old reliable 30-30) 1s

nothing to be sneezed at when it comes to perform-
ance on DX,

Three or four feet of sag can be tolerated at the
center of the flat top. This allows the lower end of
the outside elements to be elevated at least 8 feet
above ground (thus precluding the likelihood of
accidental contact) while still permitting some useful
leeway in the location of the feed point (the lower
end of the center section). The leeway is made
greater by the fact that the length of the center
section is not especially critical, and by the fact that
it need not be exactly vertical. Thus, if the trans-
mitter or at least part of the operating room can be
located approximately under the center of the flat
top, feeding the array should offer no problem.

The impedance is high at the lower end of each
of the three elements. Therefore good insulation
should be employed at these points in order to avoid
losses, and in the case of high power to avoid flash-
over. This is especially true of the center element,
where it is brought into the operating room. Only a
good quality lead-in insulator should be employed,
and if the power is high the leakage path should be
at least three inches.

The dimensions of the array are not extremely
critical, and good results usually will be obtained
over the 7000-7300 kc. range with the dimensions
designated in Fig. 1. However, variations in the
shunt capacity of the two outside lower insulators
and the unpredictable effect of nearby surrounding
wires and buildings may make it desirable to op-
timize the dimensions with the aid of a field strength
meter. The latter should be placed along the line of

(Continued on page 92)

Solar Static Investigation

he limiting factor in v-h-f reception can be the

background hiss of the receiver. In the daytime a
basic component of this hiss is solar static. With the
better design of receivers the problem of solar noise
becomes increasinglv important. To studyv the in-
tensity variationsof the frequency range, a new pro-
ject has been announced by the National Bureau
of Standards propagation laboratory.

Two giant wartime radar antennas are being in-
stalled at the laboratorv's station in Sterling, Va.
These radar dishes will intercept the solar radiation
and feed it into ultra-sensitive 480-megacycle re-
ceivers where intensity records will be made. The
basket-tvpe reflectors are about 25 feet in diameter
and will automatically track with the sun throughout
the davlight hours. At frequent intervals the re-
flector is oscillated about an axis through the ends
of the supporting arms to correct for the north-
south migration of the sun.

Solar static exists in two different forms. One is
the type to be recorded particularly by the National
Bureau of Standards, the other is the sudden bursts
often associated with radio fadeouts. The latter
ones sometimes pass through the radio spectrum in
the form of a “puffing” sound or a “‘swish” lasting
for one or two seconds, During great sunspot activ-
ity it is believed that the “swishes” occur so fre-
quently that they overlap and give rise to the
“orinder’” which 1s a type of static well known to
many of the old-timers. The combination of both of
these forms of solar static will limit FM and tele-
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vision reception in the rural areas, not to mention
6 and 2-meter ground wave work in the dayvtime

The parabolic reflector from a German Giant Wurzburg
being used to catch solar static.
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ment shows in the lead photo. The control Selsyn is
mounted in a convenient spot on the operating desk.
[t is very desirable to remove the a-c voltage from
both Selsyn motors except when changing frequency.
When this is done, however, it becomes necessary to
prevent movement of the control wheel which would
otherwise be free te turn and get out of synchronism
with the driving motor in the v-f-o unit. Probably
each constructor will have his own ideas as how best
to accomplish this. In our unit a mechanical brake
inside of the control box is used. The details of this
brake are shown in Fig. 7.

EMERY CLOTH
GLUED TO

jf"
STEEL DIsSC

DOTTED LINES SHOW

POSITION OF BRAKE
ARM WHEN A.C, IS ON

Fig.7. Detail of the Selsyn brake at the operating position.

The brake consists of a 14’ thick steel disc about
214" in diameter. This s attached to the shaft of the
transmitting Selsyn. A brake shoe is actuated by a
small crank and rod assembly fitted to the shaft of
the a-c power switch. Turning on the a-c voltage
lifts the brake shoe from the steel disc allowing the
Selsyn shaft to be rotated freely. Turning off the a-c
power releases the brake shoe which is pulled down
on the disc by the coil spring. Several alternative
methods might be used, according to the initiative
and the facilities at hand. Among these is an external
clamp to the control knob, or a solenoid operated
brake shoe wired in parallel with the Selsyn rotors
and the a-c power switch.

While this is certainly not the simplest type of
“crystal substitute’”” by any means, the results
obtained seem to have justified the work of building
it. The signal is always extremely stable and has
never failed to get a T9X report with no trace of
chirp or click.

BOBTAIL BEAM
(from page 23)

maximum radiation at the greatest practicable dis-
tance (and in no case closer than one wavelength).

The array can be “pruned” to frequency simply
by altering the length of the two outside vertical
elements, as it is possible to compensate for other
dimension errors (over a limited frequency range)
by adjusting just these two elements. The two
should be trimmed together, so that they always are
of the same length. However, as noted above, good
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results will be obtained in almost every case if the

array simply is cut to the specified dimensions and
eft alone.

Feed Methods

The simplest method of feed is to locate the array
as to permit bringing the feed point (the lower

transmitter, and then voltage feed it by means of a
suitable Pi or L. network. For best suppression of
armonics and other spurious radiations, however,
he arrangement of Fig. 2 is recommended. It also
is preferable if one has hopes of getting on phone, as
it keeps the “hot stuff” well away from the trans-
mitter, a necessity on phone if high power and a
igh-gain speech amplifier are emploved.

This arrangement also is recommended if a 36-
oot center element will not reach the transmitter,
s the coax can be any reasonable length and the
antenna tank therefore placed anvwhere in the
room (or even elsewhere, though this makes it
wkward when the antenna tank must be retuned).

Seventy-ohm coax 1s slightly preferable to 50
yhm, as i1ts use cuts down the impedance transforma-
tion ratio a bit and makes it easier to obtain the
proper loading with good efficiency. However,
ither tvpe is satisfactory.

Condenser CI should have a maximum capacity
f about 00025 uf, and the inductance of L2 should
be such that CI resonates with the plates nearly all
the way meshed. If the tank is made too low C, it
will be difhcult or impossible to load the coaxial line
properly, regardless of the number of turns on LI.
The minimum safe spacing for CI can be deter-
mined by taking the square root of the maximum
peak outpul power in watts and multiplying by 10.
The answer is in thousandths of an inch.

The number of turns in LI, and the coupling
etween L1 and L2, should be adjusted so that when
C1 is resonated the load on the coaxial line is ap-
proximately equal to the surge impedance of the
line.. All further loading adjustments are made by
varying the coupling at the transmitter end of the
line. In this manner the coax is operated under sub-
stantially ““flat line" conditions.

A large portion of the band can be covered with
me setting of CI. However, for proper operation
the condenser should be readjusted when going from
the low end to the high end of the band. A simple
procedure 1s to log the optimum setting of CI at
7000, 7150, and 7300 kc, using an improvised in-

icator (oversize if necessary) which can be read
from the operating or transmitter tuning position.
Vhen moving around in the band it then is a simple
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matter to note whether CI should be touched up,
and if so to optimize it without " fishing around ™ for
the correct setting.

The ground connection for the antenna tank coil
need not have low resistance, and need not be
especially short; as the current flowing in the ground
lead is comparatively low and a moderate amount of
reactance in the ground connection can be tolerated.
The reactance can be minimized by using a heavy
onductor for the ground lead.

[f the coaxial line from antenna tank to the trans-
mitter is not over about 10 feet long, no ground
onnection on the antenna tank is required. Ground-
ing the outer conductor of the cecax to the trans-
mitter frame and to the bottom of LI usually will
suffice. A simple check on the adequacy of the
ground arrangement can be made by testing the
bottom of L1 for ““fire.”" When the system is work-
ing properly, the bottom of the antenna tank will
be ““stone cold” with respect to r-[ voltage.

[t should be emphasized that when using coaxial
line and a common antenna system for both trans-
mission and reception, only the center conductor
need be switched, all outer conductors being com-
mon. If the relay is of the double pole type, the
contacts can be paralleled to increase the power
handling capability.

Of possible interest to amateurs short on ground
space for antennas i1s the fact that a 40-meter
Bobtail does a creditable job as a general coverage
antenna on both 20 and 80. On either 20 or 80 the
antenna will perform better in some directions than
others, but nevertheless will put out a usable signal
over most of the compass. The antenna tank con-
stants must be altered, of course, to hit 20 or 80.
If the antenna is to be used on 80, a .0005 variable
1s recommended at CI. The L/C ratio should be
about the same on 20 and 80 as that recommended
for 40-meter operation.

75-Meter Adaptation

The Bobtai] also will do an excellent job of laying
down a DX signal on 75-meter phone if cut for
fundamental operation on that band, though the
required ground space and pole height makes 1t
prohibitive for many amateurs. The dimensions for
75-meter operation can be determined by multiply-
ing those of Fig. I by a factor of 1.82. An antenna
of this type at each end of the circuit, in conjunction
with a moderate amount of transmitter power,
makes transcontinental 75-meter Qsos a possibility
if not actually a probability almost the vear around,
provided the operator is adept at dodging ¢RM from
stations in the same area, or else stays up till they
have given up and gone to bed.

The One Fly

It is only fair when expounding the merits of an
array to mention also the shortcomings and dis-
advantages. The one fly in the ointment as far as
the Bobtail is concerned is the fact that its vertical
polarization makes it a ‘‘stinker” from the BCI
standpoint. So unless vou have an isolated location,
[vou can expect to get a few calls. The method of
disposing of these to the satisfaction of all concerned
will be left to vour own ingenuity. The author has
found that unless one can talk fast, disarmingly, and
convincingly, the best bet 1s a batch of wave traps
and line filters all made up and ready to install.
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A GREAT
IN CHASSIS DESIGN

ADVANCE

No Overlaps Permit

Locating Holes Anywhere

The new JOHNSON chassis mark a
real advance in design by eliminating
bulky butt overlaps at chassis corners.
Because the chassis are single thickness
at all usable areas, you can locate holes
all the way to the corners. You can
mount volume controls, toggle switches,
ete., without trouble—and mount them
flush inside of the cabinet because of the
single thickness feature.

There has been no sacrifice of strength.
Ruggedness, rigidity, and durability are
assured by welded tie bars on the inside
of the “turned under” bottom edge.
These tie bars do not interfere with hole
location or with the mounting of any
components. Bottom plates may be

fastened to the reinforced edges at bot-
tom.

These new JOHNSON chassis in vari- |
ous sizes are now available from stoek In
[imited quantities.

E. F. JOHNSON CO. WASECA, MINN.

95




