A Portable Quad for 2 Meters:

Backpacking, boating or mountaintopping? Invest an
afternoon’s work and pack this novel directional gain antenna
on your next expedition.

By R. J. Dlecesari,* WASG DG

Lml vear, while was “hillloping™ in
the San Dicgo arca witly iy 2-meter fm
transceiver, a Dand opening oceursed in
wluch stations [rom Los Angeles, Sanra
Barbury and further points north were
copivd  on simplex fregoeneics, Estab-
lishing solid commuonicanons witl e
Ili-in quacler-wave whip anivnna and
-watt powor ob 1he banseviver {with
woakeoing baireriesy was rathaer difficul,
evell with the apening, Beeawse af my in-
tense desire o communicate with these
LBX siations, a necd For cither a direg-
jional mrain antenna or a power anplifivr
was established, Since D didn'l particularly
desire toling and chareing additonal bai-
leties Lor an amplifier, | s this coneepl
geicle, T then took a closer ook ar impraovw-
ing the antenna. This novel porlable
anrenng comliporation evolved from many
hours of thinkimp and tinkeiing inomy
workshop,

Irtaal elTorls 1 design a collapsible

Canienna centered on a conventional fonr-

cloment  Yagi  configuration.  Scveral
maxdels af the Yagi, whose elements all
apcncd simuliancously, proved o e a4
niphtmare in bell cranks and lever arme.
From thes atterapt, 1 decided thar all the
clerents should still be attached o a main
boom. bul the operator wonld apen the
elements individually doring antenna set-
nup, thus chiminating the push rods and
cranks. Lhe Yaei desige,  withh the
clements tolding on wop of cach other 1o
oAl spaee, was stHl rather large con-
siclering element spacing and arher re-
quired  mechanical  appendapes and
dimensions. At abaot this timee, 1 hap-
pencd toospat a by 20-meter quad while
delving to work and inuncdiately slaried
to ponder e possibilities of using a quad
lor the intended portable antenna.

With only 1wae clements, the quad
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ta patent 13 nenading on the antenna syslens
descnbed 0 this arteler commercial “apli-
saticn  2f 1z construchon lechnigone s
pren.bitea.
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Fiy 1 - The basic pertabla quad ascembly. The author uged an clement spacing of 16 v (406
memy s that ine gquad spacers woulo told neatly belwann the hohs,




provides an eacellent tront-to-back rarico,
as well as about § JB of torward rain,
With a rwo-element gquad. the clenwent
spacing for oprimum retlestor puerbon-
mance 15 between .15 L and 0.2 4. That
works out to about 12 and 1A inches (303
and 406 mu) al 2 ometlers. Mot a bad
averall size for a 2-meter antenna! how
the problern was how (o suppart the
square loops. A guick lesson o swainehy
revealed that if an X" confieuration of
spavers were wscd to suppoert 144-MHz
loops, Uien cach ber of the ©X77 svoutd
alco be about 16 nches! Al thae was left
tor oy was design a venler hub that would
alloww  the  spacers W Told o e
longitudinal axis of the boom and ihe
basic prablem wonbd he solved, Couse-
. quently, the garage workshop was put n
to overlime service and the preliminary
mode] of the bramchild was tabricalcd.

A (Quad is Born

IFrgs. | amil 2 show the basie porgable
gquad, Bolh driven and reflecior elements
{old back oun top ol cach other, resnlting
in & siructure aboul 17 mehes (432 mm)
long: The wire leop elvments inay by held
in place around Lhe basun with an vlastic
pand, To suppart (e anlenmd once i b
heer evecled, vhe containet s daed s o
siand. Lo prosvide more stability, Tour
sirall removable struis slip into holes in
the base of the container. Both the sup-
. port rends and stouts fit anside the con-
tainer when the antenna s disassambicd,

I have psedl vwo different meihosls of
kecping the gued spacers crect. Both
methods are successfil. Fig. 3 shows the
guad spaccrs held open by spring-steel
clips. Eachi clip is tabricaled from an or-
dinary paper binder with a hele drilled in
it ro abtow It eo be attached w Lhe quad
spacer. The clip s comprosscd and «hd
down the quad spacer until it engages the
hub, This provides & rigid mechanical sup
port to hold the spacer open when in use
as well as allowing it to pivot back for
ciorape in the conlaiper. Fia.o 4 shows a
slighily different method: A mechanweal
stap is machined into the hub, and elastic
bands arc uscd 1o hold the spacers roet.
The bands arc attached (o an additional
strut 1o hold the spacers open. When nat
in use, the steutl pulls out and sits across
the hub, and the spavars can be tolded
hack. Deralls of each method are shown in
Fig. 5.

The clip and huly assembly is possibly
Ceasier for the hoeme hailder 1o fabricare,
with the exception of drilling the hole n
the spring steel. A high-specd-steel or
carbide-tipped Jeill 2el is reguired, sinec
the spring steel is an exeroinely lough and
brittle material. Care must be taken when
drilling the holes sinee the clip material
will tend to crack. It is recommended thal
the builder start with a small-diamaeer
todnill and provecd (v sequentially larger
drill diameters wndil thye Jinal Jdiamcoer i3

F.y. 2 — The portahla quad in stow conhiguraticn. T lony dowels are ased a5 suppar rods,
Four shaher dowels e used Lo stahilize thir container.

Fig. 3 — Paperbinder spriny vlips are used in
this yers an ©°F 1o quatd te held the spacers
Hiecl.

Fig. 4 — 15 yerzion ¢ 1he portabla quad
uses mechanical staps machmed NS the PeD;
clastlc bands Bohl e spacers oper.
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Fir. & — A detaioab the spacer hub with spacer lengths ‘or the direwlw and reflector is shown at
A TI']Q go e gy hoom 1idinch (0 d-mmp plastio or I"IEI’HHEIIIIE] matorial. The cantar-bole didrneler
can be whatover is nocessary to maich e Jiameler of your baam The version of the fub with
mechaniral staps and elashc bands 1 shown a1 B, At G is the spacer hub versan using spring
nligas.
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Cig 6 — Chad loap dimensqana, hmension S
1s b Jistaree Do Lhie ceoler al e bob Lo
tho hone dritlad | each spacer for the .00p
witr A1 146 MR, aimeasion X tor the driven
glemenl s 1214 Twel (14.6 niches) and dimen-
Sion X A0r Lho reflector g 1,276 teet (153
inches)

Hitted owver a 1Ad-inch {O.domim) piece of
wood Lo I wsed as a Jdnilling back. Use of
4 light gl is recommended 1o keep the drill
tip cool.

Building Muotcelals

The portable quad antenna may be
tabrricated froum any one of several plasti
ur woodd roateriads, The most mespensive
method is 1o wse wood doweling, available
af mast hardware stores. Wood s incx
pensive and  casily worked with  hand
tools: |A4-inch (6 4-mm} doweling may b
used for the guad spavers, and J3A8- or
LA2-teh (9.5 w0 127} doweling may
by uwsed for the boom amd supporl
slementa. A hardwood s recommended
far the huh assembly, since a softwond
may tend o crack along ies prain i the
hub 15 impacted or dropped. Plastics will
alsw won k well, but 1he cost will risc shacp-
[y i the material is purchased Trom a sup-
plier. Ploxiglas is an oxcellent candidary
far the hub. lising a router and hand
toals. I manufactured a st af Plexiglas
hubs with no ditbiculty. Diberglass or
plicnuly rods are also excellent for the
guad elements and support.

The loops were made with no, 18 AWG
insularcd stranded copper wire, although
cnamelisd wire may also he used. I noin-
sudation is used on tho wire and wood
doweling is used tor the spacers, a coat of
spar varmish m and aound the spacer hole
throush which the wire runs is recom-
rmended. The loop wire werminates at ong
clemenr hy  artaching iy heavy-gagge
copper-wire posts insericd into tiphtly fit-
ting holes m the clement. lor the driven
clomenl, lwo pusts are used o allow the
RG-538/U leed-line brawl and conder wun-
ductor to be anached, A single post s
nsed on rhe reflector to complete the loop
clreuitry.

‘The First model of this anlenna had a
[uning slub atlached 1o the retlectar loop.
This allowed g certain deeree ol reflecia
ning o maximize ity performange.
However, | diseovered a computer maxi-
miFation of quad loop and spacing dimen-
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Flg. ¥ — A vericatly polarized peortable quad.
1he teed pomt 12 at the exireme left of the
photograzh.

sioms, This duta was wsed inommy subse-
guent  2-metcr guad desiens, and has
simplificd the antenna by climinaring the
necd for a reflector toning stieh, Fip, #
shows quad dimensions derived Trom 1has
dada, The quads descubed 1w tas article
have been designed Tor 146 MH-, Lol Lhe
basic loop sizc cquations will allow the
bilder 1o construct 2 model o any
desired frequency in the Z-meter hand to
maximuse resulis.

The siorage container was made lrom a
heavy cardboard (ube pgially psed to
store roll paper, Any rgid cvlindrical
howsing of the proper dimensions may be
nicd.  Two  wood ond  picecs were
labricated Lo cap the cardboard cylinder,
The bottom end picce 1s cemented in place
and has (our holes dindled al 90° angles
around the circumference. These holes
hold 4-inch (102-mm) struts, which pro-
vide addirional sunpart when the anlenna
15 crected. The top ond picee is shng fitting
and removable. 1ts of sufficient thickness
(about 578 inch or 16 mmy (o provicds suf-
Noient support F'er thy antenna-supporting
clements, A mounting hole Tor the sup-
porting elements is drilled n the center of
the tap end picce. This hiole 15 drilled only
about theoo-quarters of the way throngh
the end pmece and should provide & snug
il Tor the antenna support, One or more
antenna supporl cleroents may be wsed,
depending on the height the builder wishios
ter have. Keep in mind, howeyer, thar the
gtructure will b more prone to ow aver,

"“"Optimurm gamn alement spacing found for the
nuad antcnna,’” Werld Radlo News, March
1978

The duthor welb she Ielly sree led ourlalide: v
gntenna, Tho tottem stand is alio used A% o
starage container

Lhe  basher aboee e wrowd o pols!
Doweling and snue-fiong holes are used
tn mate the support clements and the
antenna hoom .

Molarization and Performance

Thye antenuas shiown tn Figs. 1 throuch
4 gll have 453" diagonal polarization, This
is a2 compromise between wertical and
horizontal polarizarion thar aliows both
frm and ssh/ow (which is usually hori-
rontally polarized) to be warked on 2
meoters. Uig. 7 shows anolher version ol
thie anlenna, ot tor vertical polarnza-
tion, Althoueh analviical antenua-patisn
and gain tests have not been conductsd,
the portable quad displays an excellent
front-to-back ratic as well as gain. The
antcina has been wsed in the ficld with
very satistying resulls, The best example
of the performange of (he antenna was
demonstrated by comparison w0 a
S/8-wave whip antenna. In this demon
stratiom, the 8/8-wave whip was placed on
a Lable top inside the ham shack and ox-
citcd wiath 15 watts. lrom a focation in
San Diego, the 5/8-wave whip was unabile
to trigeer any of the Los Aneeles repeaters
about 150 miles to the nonh. Wilh (he
npartable quad sitting on the same table,
Full-quicting access was gained ro the Los
Angeles ropeaters,

'['his antenng design provides a compact
packape Lo a direclional-gain antcona
ideally suited lor portable operation, Fur-
thermaore. it can be buile from readify
availahle and mexpensive materials, |l
would like to thank my father-in-law for
his encouragement and my wifc Sue for
hen patienee and indulzcnee.
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