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THE SMALL SPACE AND BIG ANTENNA DILEMMA

CONSTRAINTS

COVENANTS

RESTRICTED LOT SIZE

CITY BYLAWS

BOARDS OF VARIANCE 

STRATA RULES

NEIGHBOR COMPLAINTS OF UNSIGHTLY  STRUCTURES

WHAT ELSE AS IF THATõS NOT ENOUGH ?

SMALL  HF  ANTENNAS



THE  CHALLENGE

ÅHow to make HF antennas perform in small spaces

ÅSmall antennas

Small means shorter antennas that fit available space

ÅHow to make a STEALTHantenna 

Antennas that are visible but donõt look like antennas

ÅHow to Hide antennas

Out of sight but somewhere in/on the housing structure    



ÅPerformance issues using short antennas

Lower gain ðless òwire in the skyó

Narrower bandwidths ðtuning required

ÅInterference more likely

Proximity to audio, video, AM, FM, PC, Tel, etc. equipment

QRP to 100 watts probably max   

ÅSafety issue

You and the antenna may share the same space

RF biological exposure limits to be checked

Structural integrity of mounted antennas ðmake secure

OPERATING  ISSUES



BUILDING  RF  TRANSPARENCY

ÅWooden frame structures

RF transparency ðgood

Internal conductors ðòantennasó

Power, telephone, cable, alarm, etc. wiring

Copper plumbing

ÅConcrete structures

RF shielded at HF

Rebar and metal framed windows ðsmall aperture

Metal 2 X 4 framing inside building

Internal conductors



WHICH  FLOOR?  APT. / CONDO
ÅTop floor

access to roof top antennas

short feeder runs

best separation from tenants, none above

ÅBottom

access to ground mounted antennas

grounding systems possible

feeder runs OK

tenant spacing, top & 2 sides

ÅMid floors

interior or balcony mounted antennas

tenants all around



SOME  ANTENNA  THEORY

ÅBASIC ANTENNA FORMS ðONLY 2 

DIPOLE FORM

VERTICAL FORM

ÅUNDERSTANDING SHORT ANTENNAS

PROPERTIES

BEHAVIOR

PERFORMANCE

ÅWHAT TYPE MIGHT BE BEST DEPENDS ON CIRCUMSTANCES



ANTENNA  CIRCUIT

Å Generator ðthe transmitter

Å Feedline ðtwo conductors

Å Antenna ðtwo wires

Å Antenna as R = radiation resistance at resonance

Å Complete the circuit ðcurrent must flow entirely around

the loop         



Generator ðthe transmitter

Feedline ðtwo conductors

Antenna ðtwo wires 

Antenna as R= radiation resistance at resonance

current

current

antenna
transmitter

Complete the circuit ðcurrent must flow entirely around the loop

Antenna Circuit



DIPOLE ANTENNA

NO EARTH CONNECTION REQUIRED FOR ANTENNA ðGOOD

ANTENNA RADIATES INDEPENDENT OF GROUND

RIG GROUNDED BY GREEN WIRE IN POWER CORD ðSAFETY

THIS GROUND IS NOT PART OF THE ANTENNA SYSTEM.



Dipole Antenna
ÅNo earth connection required for antenna ðgood!

ÅAntenna radiates independent of ground
Å

ÅRig grounded by green wire in power cord ðSAFETY

ÅThis ground is not part of the antenna system

transmitter

dipole

Dipole, half wave
feedline

Safety ground

earth ground



DIPOLE  

ANTENNA



VERTICAL  ANTENNA

Å Antenna operates òagainstó ground

Å Ground circuit is required ðreal earth or artificial

Å Ground is the other half of the antenna circuit

Å Ground consists of a conductive surface to mirror the top half of a

vertical quarter wave antenna

Å Rig grounded by green wire in power cord ðSAFETY

Å Safety ground could become part of antenna system

Å Not desirable



VERTICAL  ANTENNA
radials



Vertical Antenna

ÅAntenna operates òagainstó ground

Å Ground circuit is required ðreal earth or artificial

Å Ground is the other half of the antenna circuit

Å Ground consists of a conductive surface to mirror the top half of the antenna

Vertical quarter wave

vertical

feedline

Safety ground

Transmitter

Å Rig grounded by GREEN wire in power cord ðSAFETY

Å Safety ground could become part of antenna system

Å Not desirable

earth ground



STANDARD  ANTENNA
to which most other antennas are compared

ÅResonant Half Wave dipole

ÅAt resonance, feed point ~ 50 ohms (radiation resistance)

Good match to 50 ohm coax

Low VSWR

Maximum power transfer from rig to antenna

ÅShort antenna performance measured against this

Gain, impedance, bandwidth



SHORT ANTENNA  PROPERTIES

ÅAntenna gain is reduced due to shortness

ÅFeed point impedance changes

ÅAntenna no longer resonant at desired frequency  

radiation resistance drops significantly

capacitive reactance appears at the feed point

feedline matching becomes poor and high VSWR results

ÅEfficiency drops

ohmic losses become a significant part of the feed point Z



SOLUTIONS

ÅDipoles

ÅLoops

ÅVerticals

ÅLong (actually short) wires

ÅOther?



RESTORE  RESONANCE

ÅShort antenna òlooksó capacitive

ÅRestore feed point impedance to look resistive

ÅAdd an inductor somewhere òinó the antenna

nulls out the capacitance ðcreates resonant circuit

used with both dipoles & verticals

ÅAdd a capacitor to the end of the antenna

make antenna look longer (electrically) than it is

used most often with verticals 



USE  AN  EXTERNAL  TUNER

ÅAntenna is not brought back to resonance

no inductive or capacitive loading added

ÅTuner matches complex antenna feed point impedance to 50 ohm output of 

transmitter

ÅUseful for multi-band operation

ÅTuning limitations may be evident if tuner cannot match the antenna / feed 

line impedance

ÅAntenna is not brought back to resonance

ÅRig tuners not well suited to off-resonant antennas



EXTERNAL  ANTENNA  

TUNER



LOADING  COILS

ÅLoading Coils are inserted in series with antenna

òmakes up for shortnessó

ÅCancels the Capacitive component

ÅResonates the antenna

ÅCoil placement

Dipoles ðone in each leg

Verticals ðone towards or at the bottom



COIL  LOADED  DIPOLE

ÅBalanced system

ÅSingle band

ÅNo ground issues

ÅReduce lengths

80m dipole from 132 ft to 69 ft

40m dipole from 66 ft to 38 ft

most likely an outdoor application

ÅRadio tuner ought to be OK



LOADING  COILS

pen for scale purposes only



Coil Loaded Dipole
Loading Coils (2) ðòShortneró

Balun

ÅBalanced system

ÅSingle band

ÅNo ground issues

ÅReduce lengths

80m dipole from 132ft to 69 ft

40 dipole from 66 ft to 38 ft

most likely an outdoor application

ÅRadio tuner ought to be OK

Loading

Coils
Loading

Coils

Balun



BUDDIPOLE CONFIGURED  AS  DIPOLE

adjustment


