Here are plans for a neat tri-bander.

The LPQ Mk-V

A Low Profile Quad For 10, 15 and 20 Meters

T he LP quad antenna works and of-
fers an improved version of it's 3
bander, as described in the December
1976 issue of CQ.

In any mechanically shortened
antenna, loading must be inserted to
achieve correct operation. The Mk IV
relied upon center loading coils, the
equivalent of base loading a quarter
wave radiator. A loading coil, in the
high current part of any antenna is
easy to install, tunes up nicely, but
radiates poorly. Moving the loading
gimmick towards the high voltage

ortion is better; when capacity end-
oading takes over, optimum signal is
attained.

In this latest model, the 20 meter
section gains the most and the 10-15
meter loops have been extended to
one wavelength. A glance at fig. 1,
shows the 10 meter element; prac-
tically an exact copy of a standard
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quad. The 15 meter section, takes on
the aspect of a LP, while “20" is a 100
per cent LPQ. The short stubs on 15,
allows its sloping wire to be centered
between the 10 and 20 meter band
wires.

To simplify resonating a loop, a bit
of center loading was retained and
upgraded to a tuning-coil status. In
the driven element, these coils appear
as mere “bumps on a log."

The most interesting experimental
work was to contrive a simple and ef-
fective ‘‘capacity-leader’” for 20
meters, presenting minimal wind and
Icing surface and capable of shifting
the loop’s fundamental resonant fre-
quency from 19 MHz to 14.2 MHz.
After trying several rather hay-wire ar-
rangements, the scheme chosen can
be easily understood from the draw-
ings and photo. Connected at the
loop’s corner is a vertical stiff wire;
also a length of 300 ohm TV twin lead,

which runs along the inner side of the
horizontal spreader.

Construction

Material on hand or readily
available will determine order of con-
struction. Fig. 1 shows the layout and
dimensions of the driven and reflec-
tor element; also close up detail per-
taining to the 20 meter “‘capacity-
loader.”

The bamboo pole spreaders are
prepared by reinforcing the tips with
wood-dowel inserts, approximately 75
mm (3 in.) long and epoxy cement.
With a coarse flat file, remove the
sharp flashing growth at each bam-
boo joint. Using paper masking tape,
19 mm (34 in) wide, spiral wrap the
pole, making an overlap of 6.5 mm (V4
in.) or more.

Before applying a non-metallic
base paint, set the masking tape by
exposing it to the flame of a propane
torch. While warm, mold the tape by
hand firmly to the spreader and
especially around the bamboo joint
area. At the plexiglass insulator
places, wrap 5 turns of PVC tape over
an area 26 mm (1 in.) wide and at the
spider-clamp locations, wrap friction
tape. Install the vertical bamboo
spreader with the smaller and rein-
forced end, bottom side. Select the
stronger looking one for the driven
element.

Insulators

Each vertical spreader requires two
phenolic or plexiglass connector
blocks as shown in fig. 2. The part is
fastened to the outer side of spreader
with one M3.5 (6-32) screw and band-
ed at two places with No.16 galvaniz-
ed iron wire. The wire-hole spacing
dimension 15 to be 80 per cent of the
bamboo diameter, at that point. Wrap
two layers of friction tape around the
bamboo, insert pre-formed wire
through the holes, draw up firmly with

54 « CQ <+ June, 1979




pliers and lock with a twisted joint.

Most of the labeled galvanized iron
wire is only flash plated. Therefore it
should be tinned with solder or
coated with a silicone or front wheel
bearing car grease.

The tubular Plexiglass insulators,
fig. 2, are fitted to the spreader, by fil-
ing a flat spot in the insulator. The
cut-out radius is slightly less than the
spreader dimension. Drilling the long
concentric hole should be done in a
lathe, using a soap-water cutting
lubricant.

The 10 meter insulators will be at-
tached to the inner side of the beam
and the 15 meter set, on the outer
side. Two pieces of pre-coated iron
wire are used in a criss-cross manner
per insulator. As per fig. 2, form one
wire diagonally around the insulator
and spreader, pull up at the free ends
with pliers and start a twist joint. Slip
the other coated wire halfway and
under the twist joint, then form the
other connection at opposite side.
Alternate between twist joints in a
final twisting operation, while check-
ing for correct alignment of the in-
sulator. The trick is to apply max-
imum squeeze before reaching the
wire's yield point. Cut off excess wire,
leaving twisted stubs 7 mm (5/16 in.)
long. The 20 meter ceramic, egg or
strain type Iinsulators are attached

closely to the spreader via a drilled
hole, 6.5 mm (1/4 in.) from the reinforc-
ed end of the spreader.

Antenna Wire

Rigging starts with the 10 meter
section, checking for horizontal and
vertical spreader alignment, before in-
stalling the 15 and 20 meter wires.
Use No.14 enameled or bare copper
wire; the heavy plastic covered wire
has a different propagation velocity
factor.

Capacity-Loader

See fig. 1. This consists of three
major pieces per unit. One No.12 Cop-
perweld wire. 152 cm (60 in.) long. One
No.14 wire jumper, 30 cm (12 in.) long
and a piece of 300 ohm TV twin lead,
130 cm (51 in.) long. The twin lead used
has a thin and solid polyethylene web.

The straight piece of Copperweld is
skewered through the insulator holes,
displacing them to the inner side of
the beam. If the correct size of in-
sulated “spaghetti” is unavailable, a
wrapping of PVC tape will be ada-
quate. The jumper wire is hooked over
the upper antenna wire, extended and
wrapped one turn around the vertical
Copperweld wire and carried over to
the lower wires. Strip off 25 mm (1in.)
from one end of twin lead, twist the

wires together and solder them to the
middle of the jumper wire. The twin
lead is taped to the inner side of the
spreader at five or more places.

The vertical Copperweld wire is
given some rigidity by adding a var-
nished wooden stick, 7 mm (5/16 in.)
square by 76 cm (30 in.) long. Lay it
along the inner side of the wire, and
bind together with light guage wire at
the Copperweld and jumper wire
soldered joint. Start here and spiral
wrap with paper masking tape; then
finish the outer end with another wire
binding to keep the tape from unravel-
ing.

Tuning Coils

These, as required for the driven
and reflector elements, are made with
No.14 copper wire. The wire table, see
fig. 1, indicates the correct overall
length of wire used in making the air
wound coils. Wind the 10 and 15
meter set on a 12.7 mm (1/2 in.)
diameter rod, using a very coarse
pitch. Form hooks at the lead ends,
and fit the coil into place by altering
it's pitch and diameter. The 15 meter
coil extends across the center of the
connector block, while the 10 and 20
meter coils, are off the inner and
outer edges of the block. The 20
meter coils will be wound on a 19 mm

TUNING COIL WIRE LENGTH

Tuning coils
{see text) BAND 10 15 20
= Driven | 46cm | 165.3cm | 25.2em
element (18™) (6™) (10”)
i Reflector 43cm 6lcm 76cm
<0 2 coils req’d. (17*) (24") (30°)
ﬂ?ﬂrﬁré
":E‘,b ey
183cm » Ei"ﬂ,_é
(72") e ey No. 12
"Ef-é& “E'DDD'E'I'WEIEI" Wood stiffener
Do wire (see text)
76cm
L I P e e |
o] (81") (23 I\Fm':-
i:.—!—_—.ﬁ-. ! _!' One turn wrap
» Bamboo spreaders . 9 9
| (3 required) Solder
3.66m (12°) long "3 ?Eﬂll:l'l
(207 No. 14 wire jumper
‘ 30cm long (12")
1B3cm *\h .E'ﬁ:'r:" |
(72") QO Ah th,
WO, B =
no: G s
NOTES: F o
g, *1. Connector block (see fig. 2) & *5 i Solder
*2. Plexiglass insulators (see fig. 2)
*3. Wood stiffener Spreader = N
1 2 Sirvteite) *4. Ceramic insulators ‘;'.--‘f-h
Feedpoint i *5._300£2 twin lead wire, 130cem (51”) long - "4

*6. Insulator sleeve (see text)

Fig. 1 - Construction of the tri-band driven element. See the text for construction
of the reflector.

No. 12 “copperweld”’ wire
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(3/4 in.) diameter form. The driven ele-
ment uses one set of coils and the
reflector requires coils across the up-
per and lower connector blocks.

Since the basic wire element are
identical, the reflector coil induc-
tance is much larger than the driven
element coil leading. | suppose one
should extend the reflector 10 and 15
meter loops and use more capacity
leading in the 20 meter section for
maximum gain. This would put the
cap on what we started out to do.

Driven Element

This will be fed by a single RG/8 co-
axial cable. The antenna wires on
each side of the lower connector
block, are connected in parallel with a
wire jumper and to a modified SO-239
coax fitting. A photo of my installa-
tion shows the coax making a direct
drop; actually it is attached a short
distance above the connector block
and makes a 180 degree loop, with the
PL-259 fitting headed downward. To
protect the underside of the S0-239
fitting from water and dirt accumula-
tion over the narrow insulated gap, a
drip-skirt, see fig. 2, made from a
short section of brass tubing or rolled
up sheet is soldered on; also the
necessary wire leads to join the
jumper wire connection.

although finally covered, will prob-
ably be the starting point of your LP
Quad. | used the same parts left over
from the MK IV that were made to fit a
91 mm (2 in.) OD aluminum boom.

A cheaper and more common boom
material is steel electrical mettalic
tubing or EMT, 25.5 mm (1 in.) size.
Fig. 3 shows all of the parts required
and construction details. The angle
iron can be a lighter gauge, if
available. The iron pipe stubs may re-
quire some file work for a smooth fit
to the EMT. An additional part to the
original spreader clamp assembly is a
curved sheet metal piece that bridges
the open gap and improves clamp
tightness.

Feeding And Adjustment

The driven element is fed directly
by one RG/8 coaxial line; a balun is
not required to equalize current
distribution to both sides of antenna.
The electrical path between the inner
conductor and the outer sheath is via
a loss copper wire circuit. A half wave
dipole behaves quite differently. As to
r.f. line radiation, if there is any, it is at
a sub QRP level.

My antenna sections were peaked
at 14.15, 21.15 and 28.4 MHz to cover
the c.w. and lower end of the phone
band. Tune-up for c.w. or phone bands

ance. This can be done by altering the
length of coil wire. In addition, the 20
meter element capacity-loader can be
trimmed. A difference of 25.5 mm (1
in.) in the linear dimension of one twin
lead will shift the frequency aprox-
imately 16 kHz. The same change to
one vertical Copperweld wire will
move the frequency aproximately 18
KHz.

In actual practice, any capacity
trimming should be equally divided,
however the upper and lower pair of
reflector coils can be different; the
coil with the greater Iinductance
should be at the top, to favor the
driven element.

A transmatch or tuner must be us-
ed, in view of the simple feed and tri-
ple impedance. Initial testing should
be done at low power to determine if
antenna is performing as per “great
expectations.” The s.w.r. meter
readings will be affected by the
length of coax cable, since it's part of
the tuning system. Optimum tune-up
requires a simple field strength meter
hookup to obtain relative power gain
and front-to-back data. To complete
our basic instrumentation, an anten-
na noise bridge can be very useful.

Conclusion
At the moment, | can see one more

Spider and related hardware, | only; this will improve perform-| addition that will enhance the overall
Flat spot \
— 5 turns of PVC tape
I ! C‘j wound to 26 mm (1") width ’/ Rear twist joint
SPREADER
62 mm Cut out
(212" 75mm 6.6 mm
# : tgr:] “-"ﬁ”] dE‘Ep :
4 req’d Via sct) No. 16 (U.S. std) galvanized iron wire Twist joint
2 pcs per insulator
50239 5
- o PLEXIGLASS” INSULATOR
A L =
—
Drip skirt
PLEXIGLASS 16mm (58"} 1D
INSULATORS Solder 12mm (2™ L
19mm (34*) dia.
All holes All holes
a”) di Imm (Va") dia.
et 22 Bsnin ol 228 i
(Tra"") '|' (7a*)
Flat spot = : : | i
ki) I QUL O VO 2
N Cut out Yy U (sse:
: l[. E;E";"‘ (5i8”") _"": text) ™ -
(Via*') deep | mm |}
d (see text) i o I O | O (13") k- -
& 16 mm : '
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| ﬂ R e o 0 O ==
|
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Fig. 2 - This parts detail shows the insulators, the fastener, the connector (247) 6.3mm

block and the modified SO-239 connector.
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i l 19 (Sa"") ' 4|
| mm {34") iron pipe Jdmm (¥8") angle iron 25 x 2.5 x 25.3cm
: I / 10.3cm (4”) long (2 req’d.) e {1x1x10") long (2 req'd)
I I’ 14cm | 3
J ")
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Fillet welds ~ E 07
19mm (34"') wide I: % S E
20 GA (1Tmm) NOTE:
. ! 4.4cm
galvanized iron I‘HTTJ CL = Spreader clamp location,
f.q”
_—B6.5mm (%) dia. x 19mm (3a") long
. M.S. and lock washer nut A—A
Stip = performance. Operation on the 10
washer | g meter band has frequently spread
L 2R Fig. 3 - The spider spreader clamp and | above 29 MHz; therefore to extend the
- antenna bandwidth, another set of

boom construction.

Spider -spreader clamp

12 sets required

loops can be connected in parallel
with the present ones. | suggest in-
stalling the other set of Plexiglass in-
sulators along the horizontal
spreaders at 190 cm (75 in.). Try it. See
what happens. Let us know.

MORE MEMORY

THE MIMIC IAMBIC MEMORY KEYER GIVES YOU:

2 to 2V times the memory of
the others - 40 to 65 letters in
each of four memonries.

Fully lambic. Dit & Dah paddie
memories. Self completing char-
acters, automatic spacing and
weighting.

Speed adjustable from below 5
to well over 40 WPM.

Works on 115 VAC, 8-16 V
AC or DC. All three supplies
are bullt in.

Highest quality G-10 PC board
with all new high quality re-
liable components.

Fully RF) protected. Solid state
output keys Grid Block, Cath-
ode keyed and the new transis-
torized rigs.

KIT VERSION Only $79.95

Please add $1.50 shipping.

DIR

CIRCLE 11 ON READER SERVICE CARD

DAYTRONICS COMPANY
12 Oakdale Ave., Box 426
Selden, New York, 11784

CTBoMICS

GENE

WHITE

Dual Tone sidetone monitor
tells you when the memory is
half full.

Memory section doesn't take off
by itself when recording thanks
to the fully triggered clock.

LG36FASSS,

Messages can be recorded at one i

speed and played back at an- local hnuslng. 12
other. volt, neg. gnd.
About one third the size of the supply, shipping

others—2.5 H, 4 W, 5% D. weight 20 |bs.

All plugs for the paddles and the
transmitter supplied.

Comes with a 90 Day repair
guarantee. Unit can be returned
within 30 days for full refund
(less shipping).

WIRED & TESTED UNIT
Onl $99.95—NYS residents
add 7% sales tax.

Dealer Inquiries Welcome.

GR

132-
150 MHz, 8 watts.

'168

MRSt $15

GREGORY ELECTRONICS
The FM Used

Equipment People.

RAL ELECTRIC
HIGH BAND

EGORY ELECTRONICS CORP.

249 Route 46, Saddle Brook, New Jersey 07662
(201) 489-9000

Please send all reader inquiries directly




