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The Three-Band Big Horn

Delta Loop Antennas, Inc. recently an-
nounced a new three-band Delta Loop
which | had a chance to field test and re-
view. While the antenna technically could
be called a tribander, | would avoid using
the term because it gives the impression
of trap beams. This is not to say that trap
beams are all bad, but any anienna ex-
pertwillbe the first to tell you that they are
"‘compromise’’ antennas when compared
to monobanders.

The Delta Loop, or Big Horn, covered
in this review is actually three separate
beams—20, 15, and 10 meters on one
boom. And, In fact, three separate feed
lines are required, one for each beam.
However, before going into the review, let
me pass along some history and informa-
tion on the Delta Loop antenna, as | was
involved with its development from al-
most the start.

Harry Habig, KBANV, a brilliant ama-
teur, invented the Delta Loop back in the
1960s. Harry sent a letter to ARRL head-
quarters describing a full-wave antenna
in a triangular configuration. Several of
us in the Technical Department saw the
advantage of such an antenna, and the
result was a series of articles, nearly all
written by me.

The name "'Delta Loop'' has an inter-
esting origin. Atthe time, the antenna had
no name and we had arguments over a
“Three-Sided Quad'' or a ‘“‘Triangular
Quad" (which are contradictions in them-
selves!). Then Doug De Maw, WI1FB,
came up with the name ""Delta Loop,”
which was both appropriate and catchy.
That's how the antenna was named. |
eventually built 20, 15, and 10 meter Del-
tas and had tremendous success with
them. Doug pioneered the use of single
Delta Loops on 80 meters, which are very
popular antennas today.

What makes a Delta Loop such a good
antenna? In the first place, it is a full-
wavelength antenna (as is a quad) rather
than a half wavelength. The effective
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This is the three-band Delta mounted on

the 50 foot tower. As discussed in the

text, the top radiating portions of the an-

tenna are much higher—70 plus feet on
20 meters, for example.

aperture (some amateurs like to use the
term '‘capture area,'’ but there really is
no such thing) is twice that of a half wave-
length. That and other factors make the
gain of the antenna almost 2 dB over a
half-wavelength dipole. Second is the
fact (and it is a fact regardless of what
you may read or hear)that the angle of ra-
diation is slightly lower than a half-wave-
length antenna.

Some years back there was a series of
articles in QST on stacking half-wave-
length antennas andthe changesinangle
patterns derived from stacking (also the
gain derived). Jim Lawson's book Yagi
Antenna Design also has a complete
chapter on beam stacking. If you look at
the configuration of a full-wave quad
loop, the current points of the antenna
are at the center of the bottom and the
center of the top. Depending on the
quad's configuration, diamond or square,
the minimum current spacing point with
the square configuration would be about
Y4 wavelength or more. The diamond or
Delta form would give greater spacing.

Slightly more than half-wavelength spac-
ing provides the greater gain, but even at
one-quarter spacing the gainisthere, and
more important, in many cases the angle
of radiation is lower. With quarter-wave
spacing of the current points the angle is
lowered by only a few degrees. In many
cases, however, a few degrees, particu-
larly on long-distance DX, can be the dif-
ference between working and not work-
Ing a station.

Those few degrees may not be much,
but it can be enough on long hops to make
one big difference, even to the point of
eliminating one extra hop and the resul-
tant signal attenuation. | frankly think this
is why quads (or even better, Delta Loops)
“open’’ a band sooner and are the last to
be heard when a band goes dead. Note
that in the last sentence | said, '‘or even
better, Delta Loops." Simply, the current
points are farther apart (better stacking)
than in a quad. The triangular configura-
tion does that for us.

The Delta Loop Is also similar to the
quadinthatitis a closed loop, has Low Q,
and is inherently broad band. Clarence
Moore, the inventor of the quad, devised
the quad looking for an antenna that
would not be subjected to corona prob-
lems at extremely high altitudes (Quito,
Ecuador). The Low-Q closed loop did that
and also offered a lower noise antenna
than a half-wavelength Yagi beam.

The Delta Loop is also beneficial in that
it provides us with a much higher antenna
than a regular Yagi for the same tower
height. Always keep in mind that one of
the radiating or current points of the
Delta Loop is at the center of the top. For
example, in this review the tower used is
a 50 footer. Actually, on 20 meters the
Delta arms go up another 20-plus feet,
putting our 20 meter fields at 70 feet!

The Big Horn Delta Loop that we tested
s a two-element beamon 20and 15, and
three elements on 10. The company
makes several versions of monobanders
—two-, three-, and even four-element
jobs—Dbut the three-band antenna is one
of their newer products. Let me first say a
word about the Big Horn company. It is
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Getting ready to go to work! The antenna comes in two cartons.

owned by Bob Hobert, KA1UJ, who is a
very active DXer. His company manufac-
tures aircraft and missile components, so
Bob sets some pretty high mechanical
standards for his products. For example,
all the hardware on his antennas is stain-
less steel—and | do mean all stainless.
Recently, an amateur complained to me
about another antenna manufacturer
who advertised stainless hardware, and
maost of it was. But the screws that held
the elements were not, and they rusted
out, causing all kinds of electrical and

mechanical problems. Being aware of
this fact, you can bet | examined all the
nardware on this antenna. | guarantee It
Is all stainless. Additionally, the antenna
uses solid machined parts, not castings.
All aluminum tubing is AL 6061-T, which
IS the highest possible quality.

The antenna is shipped via UPS, and
ours arrived in fine shape. We laid out the
parts on the ground, and construction
time (there were three of us; | read the di-
rections while the other two guys did all
the work) was 2 hours to put the antenna

The V-shaped pieces are the boorm mounting units that support the elements. The ri-
angular piece is one of the units for supporting the boom to the mast.

Here is one of the element supporils.

together and another 2hourstoraiseitup |
the tower and install it in place. There are |
two triangular-shaped plates that are
mounted on the mast from your tower
(see photo). When the antenna is hoisted
into place, bolts are slipped through this
triangular fixture, making the whole sys-
tem a hinged arrangement. The antenna
can then be swung over to its permanent
position (or swung over with the boom
parallel to the tower in the event you want
to work on the beams).

The antenna elements are color-coded
for bands and for driven, reflector, or di-
rector elements, so putting them togeth-
er is easy. The instruction manual is more
than adequate and gives a check-off
step-by-step procedure for construction.
To give the reader an idea, | quote from
the part about mounting the elements to
the boom: ‘‘Note: Refer to the Element
Assembly photograph. Observe that the
elements are assembled on the boom
(fromthe rear of the array) in the following
order: (1) 20 meter reflector, (2) 10 meter
reflector, (3) 15 meter reflector, (4) 10
meter driven with gamma facing out-
ward, etc."” The rest of the manual is just
as easy to follow.

Big Horndoesn't go into gain figures in
any detail in the manual, and | can't help
but admire Bob, KA1UJ, who tells me he
wants to avoid gainarguments. However,
from my own experience with antennas |
am not reluctant to do so. The 20 meter
and 15 meter beams, two elements each,
consisting of a reflector and a director
should easily produce an honest 7.0 dB
gain plus as measured against a half-
wave dipole. On 10 meters, with three el-
ements, you can count onover 9dB. Both
theory and previous range measure-
ments have verified these figures.

In front-to-back measurements more
arguments exist than in anything eise.
The front-to-back attenuation will depend
on the angle of the signal being received.
In some cases F/B could be zilch, and in
other cases (same antenna) it can be un-
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1988
CALLBOOKS

The “"Flying Horse”
sets the standards

Continuing a 67 year tradition, we bring
vou three new Calibooks for 1988.

The North American Callbook lists the calls,
names, and address Information for 478,000
licensed radio amateurs in all countries of
North America, from Canada to Panama
including Greenland, Bermuda, and the
Caribbean islands plus Hawaii and the
U.S. possessions.

The International Callbook lists 481,000
licensed radio amateurs in countries outside
North America. Its coverage includes South
America, Europe, Africa, Asia, and the
Pacific area (exclusive of Hawaii and the
U.5. possessions).

The 1988 Callbook Supplement isa new idea
in Callbook updates, listing the activity in
bhoth the North American and International
Callbooks. Published June 1, 1988, this
supplement will include thousands of new
licenses, address changes, and call sign
changes for the preceding 6 months.

The 1988 Callbooks will be published
December 1, 1987. See your dealer or order
now directly from the publisher.

oNorth American Callbook
incl. shipping within USA
incl. shipping to foreign countries

$28.00
30.00

o Iinternational Callbook
incl. shipping within USA
incl. shipping to foreign countries

$30.00
32.00

0 Callbook Suppiement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

0 Both N.A. & International Callbooks
incl. shipping within USA $55.00
incl. shipping to foreign countries 60.00

* & & & kW F N

Hlinois residents please add 6Y:% laXx.
All payments must be in U.S. funds.

rcallbook
i\? Dept. Q

% 925 sherwood Dr., Box 247

Lake Bluff, IL 60044, USA
—
Tel: (312) 234-6600 wmmm L..H:H:
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This is the boom/mast support. By removing three bolts, the boom can be swung over

on the fourth bolt. We tested this on the tower and it worked FB.

believable. | have made many tests on all
three bands using the S meters of three
different popular modern transceivers.
Some signals that were S9 or more off the
front were actually not readable or inau-
dible off the back. In other cases the F/B
might have been only a couple of S units.

| But | should pause here and state that |
. there were no instances of less than two

S units on any signal or any band. What |
am really saying is that it is Impossible to
put a hard and fast front-to-back ratio on
any beam. In the best cases these beams
showed as much as 40 to 50 dB F/B, and
probably 10 dB for worst case.

What | just said should have been said
a long time ago simply because antenna
manufacturers are put into an impossible
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All together, ready to go up.

Say You Saw It In CQ




CALL FOR ORDERS

Kenwood TH215A. TH25AT Trade n youd old HT

ki 1 (800) 231-3057
1-713-520-7300 OR 1-713-520-0550

£t TEXAS ORDERS CALL COLLECT
2.0 (28.5 Mhz FAX 1-713-771-7759

. setting) ALL ITEMS ARE GUARANTEED OR
1.8 SALES PRICE REFUNDED

S 1.6 10 wetezs New lcom IC T81 Trades wanied
1.8
15 meters

B
T3
H"“&_}/ —— —=%— 20 meters

1.0
14.0 14.1 14.2 14.3
21.0 21.1 21.1 21.3 21.4 21.5
28.2 28.3 28.4 28.5 28.6 vy Kenwood TS 1405 Call tow tracke
New Kenwood TM-221A. 45W mobile Cal
KOM 28HTTM 410.00

Fig. 1- Manufacturer SWR curves. We found them to be identical in most respects in
our tests.

position by amateurs. The amateurswant | DX, Pacific,”” signing W1ICP/Portable,

to know what the front-to-back is, and the
manufacturer is faced with providing an
honest answer that is impossible to give.

This is also true of standing-wave-ratio
figures. It is impossible to manufacture
an antenna that will provide a perfect
matched condition for all locations (un-
less the antenna is a dummy load!). A
manufacturer makes an antenna, his en-
gineers design a matching system, they
test the antenna at 50 feet, for example (a
popular height), and they set the match
for this height. However, what many ama-
teurs fail to realize is that the impedance
of an antenna is primarily determined by
its height above ground, a good conduct-
ing ground, plus the proximity of the
antenna to nearby objects. No two instal-
lations are identical, and of course this
puts the manufacturerinabind. Itis really
a catch 22 situation. Well, | got that off my
chest. Like | said, the front-to-back on a
Delta Loop beam, as with any beam, can
be outstanding on some signals and not
S0 good on others.

When we got the antenna up and feed
lines connected, my natural inclination
was to go looking for DX. | hadn’t listened
with a Delta Loop for nearly 20 years, and
| had forgotten how '‘quiet’” the antenna
was. We did the usual thing of switching
bands, turning the antenna to see about
the front-to-back, and so on. There was
no doubt in my mind that here was a really
impressive antenna.

The next step was 1o check out the
match. The Big Horn uses individual gam-
ma matches, and we quickly went
through the three bands and found that
we matched the manufacturer's curve
(fig. 1). It was late in the afternoon New
Mexico time and we found that all three

bands were open. | tried 15 first, aiming |

the beam at the Pacific and called "'CQ

New Mexico. Yeh. You guessed it, a
whole slew of East Coast USA amateurs
called me! So much for front-to-back.
However, | didpickouta ZLandthena VK
who called. They were not reluctant to
have me test the beam, and in both cases
they gave me 5/9 off the front and inaudi-
ble off the back. What did | say about F/B?
| then moved the beam around and
worked abunch of JAs. Incidentally, | was
running about 100 watts. | got the usual
“You are the loudest station from the
States’' from one JA. Next, we moved to
10 and worked a bunch of South Ameri-
cans, and then up to 20 to do likewise.

Here are some more vital statistics.
The turning radius is 14 feet, and the
boom length 13 feet 6 inches. The ele-
ment arm lengths are: 12 feet on 10, 16
feeton 15, and 24 feet on 20. On a 50 foot
tower with the boom at the top of the tow-
er, the top of the antenna (20 meters) is at
70 feet plus. The weight of the antenna is
81 pounds. Just a few days after installing
the antenna we had winds of 60 miles per
hour (not unusual here at 6500 feet on the
Continental Divide). The antenna rode
the storm as if there was no wind at all.
(Nothing like an aircraft manufacturer to
make an antenna!) Power rating on the
beams is 2 KW PEP, but | see nothing that
wouldn't take more power if we could run
that much. If the FCC is reading this | am
only joking, but the antenna is very rug-
ged. One last feature if | failed to mention
it earlier is that the Delta Loop is not as
likely to receive rain and snow static be-
cause itis a closed Low Q loop.

The price class for the three-bander Is
$769.00. It is manufactured by Delta
Loops Antennas, 44 Old State Rd. Unit
#18, New Milford, CT 06776 (phone 800-
223-3718 or 203-355-3718). A catalog is
available on request. Il
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Icom Mol 2300 0
Shure 444D Hd 9%
HEIL BM 10 Boom M&e. wred 8 pin 69 00
HEIL HMS De<k Mike a8 D0
F'J-I. "I'F;r :;PIP:J-II ;_-. '-ﬁ'-':_ﬂtH Ll
Cushcraft 124-WB (146 MHA 33 00
Bullernul HFEY, 80-10 vertical 12500
Husller G7-144 116 95
KLM KT-34A 3945 00
MNMEW KLM 1 2-3441 BX 129.00
G5-RV 44 00
Larsen 2-maler on glass. ... 4895
Anteco 2M. 58, Mag. Mount, Comp 2500
Van Gordon GSRU 44 00
Valor ABS mobile. 79.00
Thousands of panel meters 395 up CALI
Aeroviox 1000 pt500 V leedthrough caps 1.89
Transformer 120V P 1050 V1A (Sec #18 Wire) 20,00
100 midi450V Axal Cap 2.20)
A8315P-PL259 Sivarplate (Amphenod) )20
82-61 N Male (Amphenal) 3.00
Double Female UHE ... 1. 00
LUG176 RGA e ....each .30
GEBIABB ...t 14,95
3-5007 R PR NI YT . i 140,00
GE 12BYTA f 00
GM.J6 : 12.85
Gk D6 : 1295
Cetran 5728 : . a4, 00
6JB6A Q.95
BA50 18.00
AEA PK-232 with new WX FAX 299 00
Kantronics KPC Il ... 149 00
Kantronics KAM/MWX ... . . 299 .00

USED EQUIPMENT
All equipment. used, clean, with 80 day warranly and Jl
day trial. Six months full trade agamnst new aqupment Salo
prnce refunded  not satished

Call for latest used gear

(800) 231-3057

GNU PROD
TE Systemns 2m Amp 30- 180 watts GaAs et
POLICIES
Minrmum arder $10.00. Mastercard. VISA. or C.O D All prces
FOB Houston. except as noted. Prces subectio changs withoul
nobce. lems subect iopnor sale Cal anyteme to chec e stalus
of your order  Texas ressdents add sales e All dems full A
tory warranty plus Madson wartanty

Bird and Belden products in stock. Call today.

MADESON

Electronics Supply

|r' il -"ﬂ

222900

3621 FANNIN

. b
HOUSTON, TEXAS 77004 =

CVISA

-
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