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End Fed Workshop Topics

Short overview of antenna feed points
Popular End Fed Antenna s

How to choose an End Fed Antenna
that fits your needs

Secrets of Non-Resonant End Fed
Antennas

Typical Configurations that work all the
time

Feed Line Chokes, Counterpoises and
Coax Noise Filters

Q&A

Thinking cap time......
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Antenna Feed Options




Dipole Concepts

Total Length is 52 wavelength =468/F(MHz)
Center Fed (50%/50%), Z=25-100£)
Off Center Fed (66/34%, 80/20%), Z=200-300 £
Feed Point Impedance = F(height above RF ground, offset)
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Dipole Examples

e Horizontal Half Wave

1/2 1/2 1/3 2/3
E * . «
Dipole 1:1 BALUN i i OEF. Dipole
6:1 BALUN (Windom) DJoIP Image
) )
62’ - 40 meters only 66’ - 75/20 meters (traps)
40 meters segments 751 20 meters Segments
14 ga stranded insulated wire from Home Depot 14 ga stranded insulated wire from Home Depot
Shield Side Hot side Shield Side Hot side
I 207" : : 35" ; I 10'85" .w: 14" 11.3" . ’ 18'65" ln.s'.' 12'6" .
= : Q £3 = = /;\ | =
12'- 16 Parachute Cord 36 mms 2y 12" -15' Parachute Cord

12" - 16" Parachute Cord 12" - 15" Parachute Cord

+3 #3

Choke Balun comprised of five FSB1M /

ferrite snap on beads from Palomar Engineers.

Offzet feed raises impedance of low
dipole closer to 60 ohms for better SWR.

RG-8X

Choke Bzlun comprized of five FSB-1/4 /

= Both coils close wound 3 lurns perinch
ferrite snap on beads from Palomar Engineers.

en2"PVC, 2" IDPVCIs 237587 0D,
Each coil former 85" long.

RG-8X Offset feed raises impedance of low
dipele closer to 50 ohms for better SWR.



Vertical Half Wave Dipoles

IH pve endeap

43"

300 to T5ohm balun

L

pve "T" IJ;‘ m " bolt attaches here
18" !

RG-0
] Coax

pve endeap
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o PR 071-10-08
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450 OHM
LADDER LINE
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Oft-Center Fed, sloper, center fed, phased
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End Fed Antenna Types

* End Fed Zepp (aka J-Pole)
* End Fed Half Wave

* Non-Resonate End Fed



End Fed Half Wave (Zepp) ..,

Pron |
e Low loss = A
Cons Matching - SBIIIE DO,
e Ladder line match g:zzssgj of
e Single band w/o R P
antenna tuner _
e High and long S;Td _/5 DC:::

e Needs feed line choke
at coax feed point drawing by kiefw



VHF

EFHW



End Fed Half Wave (EFHW)

Pros
e Multi-band - even
harmonics (80-40-20-10)
e Hi Z feed = < ground loss %
Cons

e Long - use coil to shorten,
needs tuner for multi-band

e Complex matching unit
(49:1 to 64:1)

e Needs feedline choke at
coax feed point

e Matching unit gets “HOT”
with power or non-
harmonic bands

Multiband 80-10m end fed half wave antenna

Length to coil (for 40-10m): 20.5m

110pH coil

Additional length for
Hieh Volt . 80m: About 2-2.5m
igh Voltage!

/

1 Matching Unit
COoax

choke

NREF



Non-Resonant End Fed Antenna

* Pros
e Shorter length
e Easy to deploy I ——

Bullet 55 Typical Configuration

e Wide bandwidth S

e Non critical length “:j,:::“;mw R
e Lots of configurations Frdee o s
e Simple matching unit

e Co RS,

15 Foot Counterpoise

e Coaxradiates

e Counterpoise may be
needed on some bands

Recap



End Fed Antenna Choices Recap

End Fed Zepp uses ladder line for matching to coax

End Fed Half Wave - even harmonics, requires special high
impedance matching unit, high voltage at feed point

o Non-resonant end fed is shorter, uses simple matching, low
voltage feed point, works many bands in less space and will
work in many different configurations

Most Convenient End Fed is the Non-Resonant

Question: So how do you set up a non-resonant end fed?
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Secrets of Non Resonant
End Fed Antennas

Bullet 55 Typical Configuration

Max antenna current near Bullet
matching unit.

Coax feed line length > 50 feet 37 Foot sloping wire
Feed Line Choke required

® Palomar Engineers® 2016

Palomar-Engineers.com 18 Foot

vertical
wire

Bullet-8 Antenna Matching Unit
installed 18 inches off ground

Feed Line Choke

Y

15 Foot Counterpoise S 45 Foot Counterpoise

Coax 50+ Fest




NREF Antenna Secrets

1

2
3
4

How to determine the wire length to use
e (antenna, coax and counterpoise lengths)

How to match the antenna to coax cable
* (matching unit values and placement)

Choosing a configuration that fits the location
e (vertical, sloper, inverted L, horizontal options)

Choosing a feed line choke or noise filter
= (selection and installation)

How does these steps apply to your end fed?



How to determine the wire length

* Antenna Wire - longer for better low band operation
* Coax Cable - typically 50-75% of antenna length

* Counterpoises/radials — use non-resonant length,
raised, multiple with various lengths

Suggested wire lengths for 1-31 MHz operation (measured from Bullet antenna wire terminal):

Minimum Coax
Bands Covered (meters) ire Length (feet) Length (feet)

40- 30 20-15 35-43, 49-63, 70-85

80-40-30-20-17-15-12-10 38-44, 55, 60, 68-73 50

55, 68-73, 85, 92, 102,
120-125

80-60-40-30-20-17-15-12-10

160-80-40-30-20-17-15-12-10 135, 141, 173, 203 130



| End Fed SWR Factors

Configuration shape (Inverted L, flat top, sloper, etc.)
Length of coax feed line — use recommended values
Feed line choke placement - at radio end

Top feed or bottom feed - feed sloper at top end

Soil Conductivity - install over/near water

Length and number of counterpoise(s) - use several with
variable lengths, experiment with lengths for bands of
interest (no %4 wavelength wires)

Some SWR plots vs length -
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1.085458 , 2 413516 , 4 088157 |, 5894030 , 8 212716 , 10 274641 , 12 137328 , 13 899874 , 16 279085 , 18 426560 , 20 731949 A 23 159485 , 24 520117 , 26 422827 A 28 706734 , 31 013717 , 32 785504
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Bullet-92’- SWR & Z (after 9:

Min SWR= 1.01@ 8.850 MHz AVG= 4
SWR  Resonant freq: 1.578283 , 2320301, 3.048829, 3.962833 , 4.693888 , 5.661734 , 6307431, 7.317303 , 7.835444 , 8856712, 9.406925 , 10.458901 , 11.032936 , 12102056 , 12.548587 . 13.654414 Zmag
3.25 7 ; ; i CP @ o 100 | 100
S ]
3.00 4 f : 1 Freq = 1.500
: Freq Step = 0.050
2754 | 1 Zref= 50.000
; SWR = 2864
250 d Zmag = 132.660
: Phase = 19.451
295 i | Rho Mag=0.4825
- ; 511= 0.4630 + j0.1355
. % refl power =233
L[] 1 i -
2 .1__> 200 ! i | o/ 50DC Voltage = 1000.00
175 [ ]
1.50 - ! 1
| 140.690
1254 : i 398.377
; 42.2691 uH
1004 0.007108
0.002510
} } } } 0
15 75 135 195 255 315
FREQ (2.0 MHz/div) ]
50— 50
. o B b P b - l - o
—100-- -100
Jun 14, 2017 141307 bullet antenna as installed at 1452 monserate backyard 04122017 akér FILES: (prog 910A)
zmag 090616.acal al 16.a¢

20’ vertical, 72’ horizontal, two 15’ counterpoises, 24" to nail in ground,
1-31 MHz



~ Matching the en

coax cable
* UNUNs are your friend

e Antenna feed point
impedance: 300-900()
e g:1 transformer gives
33 to 100{2 at coax
* Connections for coax,

antenna feed point
and counterpoise

* Power Ratings — PEP to
match your station

ed antenna to

88 Halyard RS o7 SO Rl e
. Hoist 3 A= oy
: ST Antenna
) N 5 Output
=

—
—

Palomar Engineers 1
Bullet Matcher (9:1 UN
1.8-61 MHz, 500 Watls}

Wire Length (ft): 39, 44, 55, 71, 85, 102,15}

SRR W A )

.
Ground—

counterpoise Coax Input




Typ

ical End Fed Antenna Setup

Bullet 55 Typical Configuration

Max antenna current near Bullet
matching unit.

Coax feed line length > 50 feet
Feed Line Choke required

© Palomar Engineers® 2016

Palomar-Engineers.com

Bullet-9 Antenna Matching Unit
installed 18 inches off ground

15 Foot Counterpoise

-— Fiberglass telescoping pole and insulator

37 Foot sloping wire

Support Pole

-
18 Foot ortree>10 —»

vertical feet.high

wire

15 Foot Counterpoise Fepd Line: Choke

A o RADIO

Coax 50+ Feet

Filters



Coax Feed Line Chokes
and Noise Filters

Lower noise floor = Higher SNR = More DX!
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Palomar Engineers®.com
CMNF-500HF Coax Noise Filter .5KW PEF
.1-150 MHz, 1K-6KQ Choking Z,
Place in coax line at receiver to reduce
common mode noise on coax braid



Typical Coax Fed Antenna System

Coax

s '1 AU\
Feed Line Transmit Feed Line Radiation (RFI) 'I‘“I’ Sl‘lﬂ :Iﬁ l

Choke
(>1K Q) J’ / /’ /’ /
Stop Transceiver
RX RFI

— S
/ X Coax MNoise Filter
Noise {>3K0)

AW ‘r"""'i\l "ﬁ' M" w"fl“\'hw"fv.-’v 0 Sourcos(REl) '-"'r~A'q*-'”I'rJ',"'ii|’l‘*|'1'l'1ﬁ|‘|rl\)“'|i\|"\ll“'ﬁﬁ"f"~»‘=' Palomar-Engineers®.com, 2017

Applies to center fed, off-center fed antennas
\/Ame""a Coax outside braid radiation and noise reception

How the end fed antenna is different



Palomar Engi

Snap On Choke Ring Choke Noise Filter

Criteria to Consider

» Adequate Choking Impedance (Z) > 500 Q
» Effective Frequency Range where Z>500 (2
 Sufficient Power Rating (PEP, Digital)
 Physical Size/Weight

First: Impedance



Choking Impedance vs Attenuation

* Palomar Engineers specify RFI/EMI chokes in terms of impedance
(in/out), but often the customer needs to know the attenuation to
choose which product best suits the application. (1 “S” unit = 6db)

Choke Impedance

200
500
1000
1500
3000

5000

10000

95
-15.6
-20.8
-24.0
-29.8
-34.2
-40.0

Attenuation (dB)

Choke Options



_ Choose ch

oking impe

at frequency of use

zmag

CMNF-1 Common Mode Coax Noise Filter
Reduces common mode noise on coax braid.
1-61 MHz, 500 Watts PEP, 1K-6K choking resistance

ey

et e Cnwbam ol e v e
: CB-1-15001:1 Current Balun s b ) g
1.5KW, 1-61 Mhz usable own - w0 .
1.5K-4K Z (1.8-31 Mhz) iy il
Choking Impedance (Z) 1t
\"‘-x.—_..\_‘_ — =13
| DI :
: ? " oy - no0az00 K i |14
v s e S| S
.', FHEG (50 M)
W - 7500150
wlig i ©®Palomar Engineers, 2014 i
" i i www.Palomar-Engineers.com et ot 3 k£
l;:s,l( Wﬂl’ N -znoo-1--100 h

Ferrite Ring
3-60 MHz >500 (2
500 Watts PEP
1K-4K Q

1/2 pound, fragile

Coax Noise Filter
.1-150 MHz >2K
500 Watts PEP
1K-6K Z - 50€2

1/2 pound, rugged

e 410 st
FREQ (5.0 Whtzidw) -

© 2015 Palomar Engineers®, Inc.
Palomar —Engineers.com

Palomar Engineers®.com
CMNF-500HF Coax Noise Filter .5KW PEF
.1-150 MHz, 1K-6KQ Choking Z,

Place in coax line at receiver to reduce
common mode noise on coax braid




: Palomar Enginegr,
Pall Ej ) 1 s§
lef;"';r(g;gm? : Bullet-9 (9:1 Unyy,
1.8-61 MHz, 509, 4 \ 1.8-61 MHz, 500 Wty

Wire Lemgth (RE 39,0 % 7,

§ MADE IN

Wire Lengih (R): 35, 24,55, 9115 15 .

-

AL A
RO
4 o fry 5
I 1 :
’ - End Fed Antenna Feed Line Choke
3 1-60 MHz

7| Choking Impedance:  1K-5K Q .

Y Power Capability: Cable Limit
Part# EFFLC-240

Palomar Engineers®.com
CMNF-500HF Coax Noise Filter .5KW PEP AT S
1.8-60 MHz, 1K-6KQ Choking Z, [T A
Place in coax line at receiver to reduce =
common mode noise on coax braid g%,

©Palomar Engineers, Inc, 2015
Palomar Engineers.com
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What about RFI Issues?
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Solving End Fed Antenna

RFI Probles
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RFI Solutions from KHz to GHz

WORKED ALL NEIGHBORS

AWARDED TO
Amateur Radio Station

Who has caused persistent Radio Frequency Interference (RFI)

to neighbors adjacent to the radio station

Awarded this ____ day of . 2¥E)

RFI Case Endorsements:
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Typical RFI Solutions

Keep antenna (and coax) away from house wiring
including AC power, Cable/Satellite feeds, telephone
lines as these wires can act as receive “antennas’ and
overload attached electronics OR these “antennas” can
transmit spurious signals (and noise) to your antenna
and coax giving a high noise floor.

Use Palomar RFI kits to solve RFI interference or noise
issues in your own home or neighbor’s. See website for
specific electronic device details.

RFI Kits



| Transceiver/Amp RFI Kits

Palomar RFI kits for all brands of transceivers and amplifiers

Transceiver RFI Kit Linear Amplifier RFI Kit

Palomar Engineers He
RF1Kit
4

athkit Amp
& =
v E

Choke

Clean up your transmitter RFI first!

Neighbor’s RFI



Neighborhood RFI Solutions

MY HOME or NEIGHBOR'S HOME

LARM SYSTEM RFI COMPUTER RFI

MISCELLANEOUS RFI GARAGE DOONIi TELEPHONE/DSL RFI

Recommendation: Use RFI kits for specific problems, have neighbor purchase
and install - do not make mods to neighbors equipment! MOST problems are
RFI picked up by AC power/phone lines so ferrite filters work well.

Win a Prize Time Rules
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Prize Question #1

What characteristics of a non-resonant end
fed antenna make it superior to a half wave
end fed antenna?

Non-resonant will work on even and odd harmonic frequencies

Half wave has complicated matching unit with high voltage, non-
resonant has simple matching and lower feed point voltage

Non-resonant has a broader bandwidth then fixed length half wave
All of the above

None of the above

Some of the above

[ have no idea - [ was asleep during the talk
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Prize Question #2

Where do you place the feed line choke on a non-
resonant end fed antenna?

A) right below the matching unit to choke off all
coax shield radiation

B) at the radio end of the coax

C) in the middle of the coax length to balance the
radiation

D) between the antenna tuner and the transceiver
E) end fed antennas don’t need feed line chokes
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Prize Question #3

What is one of the best kept secrets in ham radio?

a)Ladder line has more loss than coax

b) An antenna has to be resonant in the ham bands to
radiate in the ham bands

c) All ferrites work on all frequencies, so buy the cheapest

d) Coax noise filters reduce common mode noise level in
your receiver so you can hear more stations

e) All extra class hams go to heaven

OK, 1 more!
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Bonus Prize Question #4

Which company is your best source
for End Fed Antennas and RFI
solutions?



RFI Solutions Experts

Palomar Engineers

Website: www.Palomar-Engineers.com
Email: Sales@Palomar-Engineers.com

Phone: 760-747-3343
Bob Brehm, AK6R - Chief Engineer

This presentation available on the website.
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