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A 100-kHz-30-MHz
ACTIVE

ANTENNA

Give your ham vig or DX station the pull
it meeds to catch the commmunications

that you wmost want to bear!

WILLIAM SHEETS, K2ZMQJ AMD RUDOLF F. GRAF, KAZCWL

fan living in or neor a large city,

you've no doubt been plogued
vy one or more af the common
onfenna maladies, For exomple, no
outside antennas are allowead in
VOUr Community, or yvou live near an
electric plant where high RF ncise
levels obound. Perhaps you simply
hovie no room In your yard for an
outside ontennga, Other problems
include theft and vandalism:
esthetics and unslghtly oppear-
ances; restrictive covenants; legal
iablity (kids, pets. etc) fear of
lightring sfrikes; and on and on, ad
nauseam, And all hom radio fons
know that even a good communi-
cafions receiver 15 liferally hobbled
o a poor antenna,

In restricted wse areas (high-rise
apartment bulidings, or dense-
packed private homas) the anten-

l f vou'ra an SWL or AM radio DX

na {usually a length of wire) is
strung around the reom in a vain
arfempt to pluck signals from fhe
air. But an indoor antenna, sur-
rounded by RFl-infested AC wiring,
is, unfortunately, a very poor substi-
fute for o wel-constructed long-
wire anfenna, Adding to the prob-
l=m are light dimmers, computars,
luorescant lighting, TV sets and
video eguipment, all of which can
e real noisemakers. In addition,
mary newer alectrical and elac-
tronic applionces and assorted
gadgets are microprocessor
contrelled. which generates lots
of RFl. Mat to mention that with the
frames of modermn buldings com-
prised of various types of metals. it's
ik living insicde a shislded can with
RFl gensarators going full blast,

If you've encountered any of
the drawbacks usualy associated
with the ham or SWLing hoblyy, then
just maybe fthis article will be of
inferest to you, Prasented here s g
reazonchble solution fo most long-
wire problems—the 100-kHz-30-NHz
Active Antenna,

Circuit Operation. A schemaotic
diogram of the 100-kHz-30-MHz
Active Antenna s shown In Fig. 1.
The incoming signal is picked up by
the antennao wire, and coupled vig
C1 to the gote of @1 {an MFP102
FET, configured os a source folow-
er). Capacitor 1 has g wery high
impedance 1o stray &0 Hz and 120
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Fip, 3. Transformer T wax wound on g Ysefnch toroid core, wiing coloreoded 3-x-32
teifilr wire, Wind 20 iuehes of the teifilar wive en the toretd cove, a5 shown in A, leav-
foy about [-1o fneles of wire at each ened of the winding. After sepavating the leftover
wire ar cach ead of the winding, strip, rwist, and solder diem as shown in B, and mark

fhe joins aud reansning ends accordingly,

Yeinches. A fullsize femplale of
that prinfed-circull patternis shown
in Fig, 2. Once you've etched your
board, it's time to turn yvour atlen-
fion 1o the transtarmer (1713, o hond-
wiound unit whose construction
details are shown in Fig. 3.
Transiormer Tl was wound on a
Yo-inch forold core, using 3 = 32 fii-
filar wire (three strands of 32 gouge
wire that will be weund o a single
unit), The trifilar wirg should be color
coded. If vou connot find color
coded hifilar wire, don't deaspair,
you can always color code individ-
ual wires by painting what you
howve on hand, Othensize, you can
use an ohmmeter to perdorm confi-
nuity tests to determine which wire
is which, and then mark both ends
of the wires accordingly. In any
event, start by winding 20 inches of
the trifilar wire on the toraid care, as
shenwn in Fig. 34, leoving about an
inch and o half at each end of the
winding. Separgle the individual
wires s illustrated, and then sfrip,
twist, and salder them as shown in
Fig. 3B e.q. one end of color 1 s
connacted to one end of color 2,
and other end of color 2 s con-
nected to one end of color 3. Note
that the connection betwean color

2 and color 3 forms the tap of the
fransformer, whereas there 5 no
connection (NC) to the color 1f
color 2 junction. Mark those con-
nactions accordingly.

Connect tha finishad tronsformer
to the printed-circuit as shown in the
parts-placement diogram (Fg. 4)
and then install the rest of the pre-
amp componsnts in the positions
indicated, Because &1, &2 T1 (os
wigll a3 the wire used fo wind the
transforrnen), and MET1 are crifical to
proper circuit operation, no substitu-
tians ar madifications to those com-
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ponants are permissible. Make sure
Tl i3 preparly connacted, and that
1,2, Cl, ond C3 ore installed with
the proper oientalion. MNote:
Although NE1 oppeors fo be mount-
ed to the component side of the
board in Fig. 4, in the authors’ proto-
tyoe, It I actualy scldered to the
copper side of the board. Install a
fionge-tvpe Foonnector {which s
usad to mount the board to its
enclosure, as well os connect the
circuit to ils power source) to the
board where indicated, and than
solder the antenno wirg o the
opposite end of the board.

The antenno pickup s little mans
than a langth of #18 or #20 bare
steal wire, but any similar diometer
copper wire should sufice. The wire
wis soldered inline with and direct-
Iy to the end of the board. The
length of the pick-up wire is prathy
much up to the builden but a pick-
up of from 16 1o 24 inches s o good
starting point for most applications,
In sevare cases, howevear, {if you live
close to o transmitter) the pickup
wire con be shorfened os needead,
but be warned thot too short a
pick-up wire (less than 12 inches)
may reduce weak signal perfor-
micnce, A longer plok-up wire, Uup fo
4 feet, can be used in weaak signaol
areas. Pick-ups longer than 4 feet
will not improve performance, and
may lead to excessive signal input,
resulting in spurious signol genera-
tion. Therefore, longer pick-ups are
not recommended. If excessive
interference and/or noise s heard
with RS at minimum ond g shorter
antenna, try relocating the anfen-
na te a quieter location,
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Fip, &, Onee you've erched your board and prepared the teansformer, assemble the pre-
amyp hoard guided by this parts-placement diageam. Whea installing the components, be
sitve ta cannect the transformer as showa, ad also see thar the polarvized components are
properly oriented. Nove thae althongh NET appears o be mounted o the component side
of the beard, it is actnally soldered 1o the copper side.
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Fig. 5. The completed preamp board, afong with its antenna wire is foused in a feagth of
plastic PVC pipe. The board is first monnted inte a f-tnch (10) PYC coupling with stops
usintg a pair of Y - x L-inch flac washers and mouming hardware, See tear for complele
cenpsterretion defails.

Once the board is completed,
put the cirguit bo the side and pre-
pare the plasiic PVYC pipe that wil
house the preamp. The board i
mounted into g de-inch (0 FYC
coupling with stops using a pair of
3rgx1-Inch fiot woshers. and mount-
ing hardwore. The coupling acls as
a water shield for F connector J1,
Mote: Use gray or white PVC fittings.
Black fittings may be ABS fype ond
possicly the carbon pigment used
could couse RF losses. Do not use
metallic fittings, Figure 5 shows
detalls of the preamp cssemily and
its PV housing. First a nut is thread-
ad onto the F connect fo serve as a
back stop. Then the waoshers are
podtioned one on each side of the
coupling stop, and the F connectaor
is thraaded though the washers and
secured with a nuf.

Cut a plece of Jinch (OO
PVC pipe to an appropriate langth
to cover the board (see Fig. 5. The
open end of the pipe s outfitted
with anather 3-inch pipe coupling,
the coupling mates with a reducer
and the reducer mafes with o
length of fin-inch pipe or conduit
that holds the pickup antenna, A
cap s placed ot the end of the 14.-
inch PVC pipe that holds the far
end of the antenno wire in ploce,
The wire is folded ovar the pipe and
and the cap forced over it. Do not
use g screnw as This will result in
exposed metal and possible waler
lzakage. Once that sfep i com-
pleted, check out all wiring and the
component placement.

Mow turn your aftention to the
DC Block. The DC block was hard-
wired into a small metal box as
shown in Flg, & A good source of
such enclosures are old video
gome switches or junked TV assam-
blizs. You can also use a smaoll
metal project box. Do not use
nonmetalic enclosures, s RF
shislding is necessary here, Wire the
clreuit together using Fig. 1 and Fig.
6 os 0 guide, The DC Block can be
mountad in any convenlent spot,
as location is not critical, It would
be best to choose o spot more
thon 2 feet from AC wirdng to minl-
mize the chance of noise pickup.

Checkout Procedure. Affer all
wiring has been chacked out and
found to be CK, apply power ta J1,
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Fip. 6, The DC block, wihich serves as the preamp section's power supply, was fard-wired
inta q swall die-casr metal enclosure. A good saurce of such enclosures are old video
game switches or junked TV assemblics. You can alse use a snall metal projecr box. Do
mot pxe q nonmelallic enclogeres, ax RE shielding is mecessary here. Wire the circuit
tageser, using Fip. £ and this fiusiraon ay o guide,

For the checkout procedure, use a
positive 13-wolt DC source with the
negative lead connected fo the
precmp’s ground plana, Set RS to
the default pasition as follows:

If you live in a city, set RS at mini-
rmurn gain {fully CCW). Also use that
sefling for the less expensive solid
state recaivers that may ba sus-
ceptible to averlood and spurious
responses. as this anfenna con
deliver a lot of signol. Amplifier lin-
earity will also ke best at lower gain
sattings.

If wou live in the country far away
from sfrong AM signals, sef &5 about
halfway to two thirds CW from
rminirmurm,

Mext, check for the following volt-

CAUTION!!

Use care when connecling this or any
other antenna to certain older tube-type
SW receivers that may use a hot chas-
sis (AG/DC types), as a shock hazard
may exist wilh these receivers. The
S38D used as one of our lest sets is
this type. Check your receiver docu-
mentation to determine whal it is. If in
doubt, either consult a qualified techni-
cian or do not use this receiver with this
antenna. Do not install this or any
anlenna or associaled lead-ins near,
aver or under any power lines; or where
there iz a possibility of accidental con-
tact with power lines. Perfarmance will
suffer, and you could be electrocuted.
Mote that this antenna is for receiv-
ing only. Active antennas such as this
are not designed for transmitling.
Attempting lo transmit with this anten-
na will destroy the preamplifier and
may also damage the transmitter.

ages using o DVM or VOM. Connect
the negative lead to the negative
lead of the power supply. Voltages
are specified assuming a 13-volt DC
Input. This can vary = 20%. 50 you
may sae some proportionate vara-
tions in these readings: There should
be 13 volts af the collector of Q2
and the drain of @1, if not check the
connections to T1 and C2; 2.3 volfs
at the junction of R2/R3.If not chack
the connactions fo those compo-
rnents; there should ke 2.8-4.2 volis
at the source of @1, if not chack 61,
R2: then check that 2.3 wvolts
oppears at the junction of R2/R3, i
not check R2 and R3; ond finally,
check Q2 for 2.1-3.5 volts at its emit-
ter, If not chack 21, &2, RS, C3,
Mext, chack aut the DC block a3
follows: Apply 12-14 volts AC fo PLI.
You should measure 17 to 22 volis ot
J2 and zero at J3 Remove power
and momentarily short Céd with o
lead to ground. A spark should
accur. Mext connact an ohmmetar
betwesn J2 ond the junction of
CAfCT You should read 129 ohms
10%. The reading from PLY to J3
should e infinity, That completes
the DC block checkout, Temporarily
assemble the anfenna without
cementing any of the plasiic parts
together. The paoris will fit snugly
together without cement and hold
well encugh for temporary uses.
Connact the antenng assembly,
DC block, ond receiver as cullined
in Fig. 7. and try out the anlenna,
For best results, your recaiver should
have a cooxial cable ontenna
connactorn If the receiver hos g

whip or other buill-in antenna, dis-
connact it If o ferite loop antenna
i5 used for AM and long-wave
reception (@3 s often the case), you
may have to disconnect the loop
and substitute a suitable antenng
coil(s) if you wont the benefils of
this antenna on those frequencles.
If S\W receptian is your main interest,
you con use the receivers’ buill-in
At antennag, buf then the aclive
antenno will not benafit AM recep-
flon, only shorfwave reception.

Set receiver to AM broodcast,
Tune in a signal. Note the S-meter
reading (if your receiver has ong). I
nof, fune in o weak signal. You
should hear signals as well or betber
than you would using a 20-foot
length of wire on the floor Mext,
ploce the anfenno oulside ihe
tyuilding, or if this is difficult, vou can
place It in a window. If all Is OK, a
number of strong signals should be
heard, and pearformance and
reception of standard AM broad-
casts should be smilor to o good

The printed circuft board is mounted into
the PVC coupling by way of the boord-
mennted Fcannector, @ couple of washers,
and hardware. This halds the board rigid-
by iman wpright pasition (ar shown here),
s hat e wnits PYC tube housing can
casily be slipped fnto position over it



PARTS LIST FOR THE 100-kHz-30-MHz ACTIVE ANTENNA

SEMICONDUCTORS

Q1— MPFI02 N-channe]l JFET

02— MPS3866 NPN silicon transisior

D == N4007 1-amp, 1000-P1Y, rectificr
diode

RESISTORS

(ALl resistors are re-wall, 5% units,
unless otherwise noted.)

R l—I10-megohm

R2—10,000-0hm

R3—47.000-0hm

Ra4=—1000-0hm

R5—100-chm polentiomeler

R6—22-ohm

R7—32-chm

RE—i47-chm

CAPACITOR

C1—4.7- pF. ceramic dise

C2, C3—1-pE 50-WVDC, clectrolytic

Cd=—{.047-pF, 50-WVDC, Mylar

€5, Co—2200-pF, 25-WVDC,
electrolytic

CT—0.1-puF, 50-WVDC, Mylar

ADDITIONAL PARTS
AND MATERIALS
NE1— Small neon lamp (10{0-volt
breakdown, CM1 type)
Tl1—Ferrite toroid core
(PN T68T188-3E2A)
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Fig. 7. Connecting the 100-LHz=30-MH=
Active Antenna fo your receiver s a simple
rask, Ax entlined here, you sieeply connect
ihe amtenna assembly to the DC Block, and
the DC black o your receiver. Coaxieal
cable runs of up 1o 500 feet can be placed
berveen the antennalpreamp and the DC
black or between the DC Mock and yvour
receiver, Don't forget to plug a 12 1o 14
velt AC wall rransformer inte PLI—after
alf, the preamp really could wse e power,

J1=J3—Chassis mount F connector with
flange

PL1—2.1 or 2.5 mm connectar.

Printed-circuit materials, 3 X 32 trifilar
wire, 12—l4-volt AC, 100 mA wall
transformer, metal enclosure, 16- 1o
d8.inch length of s.-inch PVC pipe, 3-
10 41-inch length of ¥;-inch PVC pipe,
Y-inch PVC couplings, 3;- 1o 1n-inch
PYC reducer bushing, %=X 1-inch
washer. 35-24 Hex nuts, PVC cement,
wire solder hardware, efe.

Note: The following items are available
from MNorth Country Radio, PO Box
53, Wykaoyl Swtion, New Rochelle,
NY 10804: A complete kit of pans
(minus the wall transformer) for the
100-kHz—30-MHz Active Antenna for
519.50 plus $4.50 S/H. The plastic
parts (pipe and fittings} are not includ-
ed in the kit to reduce shipping costs,
A snitable wall iransformer is avail-
able for USD $9.50 plus $1.00 5/,
NY residents add $.25% sales tax. A
catalog of kits for amateur radio pro-
jects, ATV transmitters, downconvert-
ers, receiver and video sccessory kits,
video and surveillance cameras and
[enses is available for 52 (refundable
with first order) plus SASE with 80.75
postage and handling from the above
address.

AWM auto radio. If not, cheack all
wirng and the cables, and con-
nections to T1. If recepticn s nolsy
try ancther localion as indoor loca-
tions are usually nolsy. Next, fry the
antenna on shorbwave signals.
Adjust RS for best perfarmance.
Usa R&'s default setting at first, and
if the setfing seems OK or doasn’'t
seem fo matter, then it 15 bast fo
keep It You may want to experl-
ment with R5's seting for various
recaption conditions for a time
before deciding. Use os low a gain
satting as possible, and if any cross
modulation or infarmodulation 15
noted, adjust RS to reduce gain,

Final Assembly. Whean you are saf-
sfied that all s well, you con perma-
nently assernble the antenna, using
PVC plastic cement at all joints, If
you've not yet declded on a setting
for RS, or if you want to changs It
some time, you can dill an access
hole in the 3-dnch PVC pipe to
allow a small screwdniver blods or
alignment toal to get at it. A Ty or
Ina-ineh hole will do, Be sure to seal
It with silicone rubber or alactricians
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Fro. 8. If vou are one of the many SWiers
wha awn more it oite recelver, perflaps
a signal splitter may fe af use to you. The
sipnal spliteer can he built vsing a fow
Jacks, a metel case, and a fow resistors.

putty before cutdoor use as water
could leak in and destroy fhe PC
board. Such sealonts are aasily
removad and replaced. The anten-
na can be mounted almost ary-
where, but a lecatien in the clear,
well gwegy from AC and telephone
lines and buildings (30 to 50 feet. or
more) B ahways the best. The small
inconspicucus sze of the anfenna
halps greatly In that regaord,

You can also mount the anten-
rna on a post, fence, raling, vent
pipe. on the tenace, efc. You can
use another length of 3-inch PYC
pipe as o mounting support, inside
of which the coaox can be run. Tha
antenna wil fit snugly an the %,
inch PVC pipe, and no cementing
is mEcessan. You con use a small
self-tapping sheet metal screw to
secure ihe antenno, if desired, but it
is unnecessary In most coses. For
ground maunting, the coax can be
fad through a drlled hols in the
support ond burded underground
for o completaly hidden installo-
tion. Make sure J1 and coax con-
nactors are af least 6 inches atbove
ground—12 inches would be better
to allow for snow and ice. If you aré

(Cantintied o page 76)
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