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Meet Your Presenter

Bob Brehm, AK6R

Chief Engineer — Palomar Engineers
60+ Years in Amateur Radio

RFI & Antenna Systems Specialist

Experience in contesting, RTTY, FT8, amplitude
modulation, vintage radio restoration, boat anchors,
linear amps and unique antennas for new and
experienced hams
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Palomar Engineers Short History

Founded in 1965 by Jack Althouse, KoNY
Reorganized in 2013 as RFI Solutions & Antenna Company

Objective: Provide products that make radio
communication more effective & enjoyable

Product Line
e Antenna Systems (OCF, End Fed, Loop, Terminated)
e Baluns, Ununs, Feedline Chokes & Coax Noise Filters
e RFI Solution Kits for Hams, Household, Marine/RV
e Ferrite Core Products — Ring, Snap On, Slip On
e Kurt Sterba Books/Free Technical Downloads — Elmer Guides

Distribution: HRO, GigaParts, RadioWorld, Direct, eBay
Markets: Amateur, Consumer, Commercial, and Military

OCF Antenna Workshop Topics
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OCF Workshop Topics

Short overview of antenna feed
point options
Dipole, OCF, End Fed overview
Popular OCF Antennas
« OCF Half Wave Dipoles
 End Fed OCF (EFOCF)

T}fpical Configurations that work
all the time for local and DX!

How to choose an OCF Antenna
that fits your needs (bands, space,
power)

Feed Line Chokes, Coax Noise
Filters, Antenna Switches

Q&A
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o some antennas work' but disappoint?

oes noise ruin good signals?

0es coax sometimes radiate?

Let’s simplify what’s really happening



Antenna Feed Options

CENTER FED DIPOLE (25-120Q))
OFF-CENTER FED DIPOLE (200Q)
NON-RESONANT END FED (400-600Q2)
RESONANT END FED HALF WAVE (>2000Q)
RESONANT END FED OCF (200Q))

Need Different Matching Transformers for each to 50Q Coax



Resonant Dipole Example

40 meters segments
14 ga stranded Insulated wire from Home Depot

Shield Side Hot side
l ! b {
29'7" m 32' 5"
- (0] £3
12" - 15" Parachute Cord 12' . 15' Parachute Cord
+3" +3" - 1000+ S~
/ - / g \

Choke Balun comprised of five FSB-1i4 Offsetfeed raises impedance of low > 750- f X / T

ferrite snap on beads from Palomar Engineers. dipole closer to 60 ohms for better SWR. U / N
5 | =
® s0a- |/

) : RG-8X g /

66" Wire =1 Band £

o 25(1
’ o
Low Install (<20’) &
T T T
. . A/ \ /2 3A/2
Center Fed 40 Meter Single Band Dipole /1 [, A
eight above ground

Z = 25-120 ohms depending on wave length height above ground

For very low dipoles (aka Buddi-Pole type) center point Z is < 50 ohms, so a
trick is to feed slightly off center (one side electrically longer) to raise the Z
and lower the SWR (see above). Total length = 468/F (MHz)

Goal: Show how to optimize use of wire for max bands Good Install Tips
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Good vs Poor Installation

GOQOD:

* Choke at feed point

* Coax drops away at 9o°
* Antenna high and clear

POOR:

* No choke so coax braid becomes part of antenna
» Coax runs along or under radiating wire

* Low installation (< Y4 wavelength)
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What is an OCF Antenna?

Dipole fed off-center (20/80%, 71/29%, 79/21% best,
34/66% most popular but lose bands like 15 meters)

Changes current & impedance compared to regular
center-fed dipole

Accesses multiple harmonics for more bands, same
amount of wire, no traps or coils

One wire = many bands - more bang for the buck!

[s your dipole really a tripole?



Is your Dipole a Tripole?

Coax outside of braid acts as extension of transmitting antenna and
extra receive antenna

= lo—1g Coax cable has 3 conductors!

Coax braid is actually 2 conductors :
1 on the inside (normal RF signal), and
1 on the outside (common mode current)

Connection
screen-dipole

=
Coax- || o I l that turns a dipole into tripole on transmit
cable || Il bt bis Ee e or a second antenna on receive!
| |
hoke — &l Normal goal is to reduce common mode
Choke e Screen current with a feed line choke to keep all
Sy e transmit RF on antenna. BUT we WANT the
4 s coax to radiate down to the coax choke!
T

Clever Trick: We choose the coax length to be part of an electrical OCF short
wire and the actual wire acting as the long side of the dipole (End Fed OCF).

Use this technique for Non-Resonant Long Wire and EFHW Antenna - both are actually OCF Antennas
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Matching the OCF to coax cable

BALUN and UNUNSs are your friend
e Two Wire OCF Dipoles Antenna feed point impedance:

100-400()
« 4:1 balun = 100 to 40002 at coax (SWR < 2:1) + Internal 1:1 Choke =
HYBRID Balun

e One Wire OCF impedance is 100-400(2

s 4:1unun = 100-400£) at coax (SWR < 2:1) + External 1:1 choke
Connections for coax, antenna feed point(s)

Power Ratings - 100, 500, 1500, 5000 watts PEP to match
your station

(note Palomar PEP ratings range from 25% to 100% duty
cycle depending upon mode, SWR)

Balun examples



vbrid Balun

S_

4

5000 Watts PEP (4:1 + 1:1)

Use for

OCF Dipole
=
Folded Dipole
Antennas
Cwm WD
Output

;usm

Hybrid Bullet™ Balun
4:1 Balun + 1:1 Choke Use for
OCF Dipole
Loop
Folded Dipole
Antennas

6500 Watts PEP
Useful from 1-100 MHZ

Paromar Engm .

Bullet-4-1-500EB -

500 Watts PEP 1500 Watts PEP

Hybrid Bullet™ Balun
4:4 Balun + 1:1 Choke
100 Watts PEP
Useful from 160 MHZ
Loop, OCF, Folded Dipole

Palol Enql mn@

Bullet-4-1-100EB -100 & T

Watts PEP/FT8

2000
5 |

Super Bullet-4-1-1500EB -

PALOMAR

—ENGINEERS°

RFI Solutions from KHz to GHz

CB-4-1-5000 Hybrid Balun
50Q:200Q Balun+1:1 Choke
1.8-61 MHz, 5000 Watts PEP

Palomar-Engineers.com

Cube Balun - CB-4-1-5000EB -
5KW Watts PEP

These PEP values are accurate
when used into a properly
matched 1:1 load. Derate for
higher SWR experienced

Why Hybrids Needed?
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Why a Hybrid 4:1 Balun?

OCF impedance is high (200-400(2) & unbalanced

Hybrid 4:1 Balun transforms to 502 and 1:1 balun
controls current by suppressing outer braid current

Improves signal quality transmitted

Not all other baluns are equal - lower bandwidth &
duty factor by mode and may not include a choke so
coax radiates causing RFI issues.

Determine Your Power Ratings
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Balun Power Rating Selection

* Depends on Station Output Power, Mode, Frequency,
SWR at transmitting frequency (very important)

Device This table of powers

Rated and derating factors

Power SWR at balun --> 1:1 11 is for Palomar
- o

products only and
may not be applicable
to other venders who

Derating
Factor--> 1/SQRT (SWR) --> .00 0.82 0.71 0.58 0.45
Max Transmitter Output into

Device may not mention
SSB (voice) 100% 100 82 71 58 45 power derating via
CW (morse) 70% 70 57 49 40 31 mode or SWR in their
AM/FM 50% 50 41 35 29 22 product literature -
RTTY/FT4 40% 40 33 28 23 18 buyer beware!
FT8 33% 33 27 23 19 15
Carrier 30% 30 24 21 17 13 Use SWR at balun!

Power choices - reduce power output or increase balun rating
Download FREE SWR & Power Derating Guide Typical Installation
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Typical Installation That Works

Center height: 30+ ft

Ends >15 ft

Wide angle between legs

Keep away from metal roof, fence, solar panels, towers

OCF Configuration



~ Palomar OCF Layout —
~131 Ft (93 + 38)

P S50% o
N 65.5 Ft "
< 29 % L 71 % >
38 Ft I 93 Ft !
4:1 Balun +
? 1:1 Choke L ?
27.5 Ft pa 65.5 Ft
Insulator Resonance Insulator
Compensator
RC-8040
Bullet-4-1-S00EB
CB-4-1-1500EB or
CB-4-1-S000EB < Coax Feed Line
: : : |
Palomar Engineers® 80-6 Meter OCF antenna with Hybrid 4:1 current CMNF-500 or Coax Noise
balun + 1:1 balun in single enclosure 500/1500/5000 Watts PEP CMNF-1500 or Filter
CMNF-5000)
80-40-30-20-17-15-12-10-6 OCF Part # PAL-OCF8006RC (131 feet) I
Palomar-Engineers.com Transceiver,
Amp, Tuner

We have OCF dipoles that cover 160-6, 80-6, 40-6 or 20-6 meters
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Balun SWR — What Matters

SWR measured at radio end of coax without a tuner
does NOT tell you how to choose a balun rating

Below 2:1 is usually ok, most radios can tune SWR < 3:1
Stability is key

Not a performance score

Use as diagnostic tool

All bands can be worked but none are perfect — your
antenna tuner can usually make your rig happy to hear

and work more stations!
Typical OCF SWR



OCF SWR (80-6 Meters) wessisa

Min SWR - 104 @ 18 300kH: ol Bange = 8196908, 588 & iz
SWH Resonseeg 1445172 226000 LATITD A GOTHM & ARASAE
5 8

T
T4

ol | \ /"\‘\ 60 Meters SWR=3

J’
I
| {
|

| AN
- | . |
b | ;' | /f”" / \/\ \ swrez /1

1.75 (] | \. | II|I
| \ / |
150§ | N \

LN 80 Meters | 40 Me ters

|
W\/
| - b
1t | | Palomar Engineers 80-6 Meter, 9 Band End Fed OCF antenna with | =30 634,
| | j 4:1 current balun + 1:1 Balun + 80M Resonance Compensator : W

80-40-30-20-17-15-12-10-6 OCF Part # PAL-OCF8006RC
SWR measured at 150’ RG213, 30 FT average height
Antenna long leg is 93 feet, short leg is 38 feet

Palomar-Engineers.com

Oct 15, F0TD 1IHE0

A New type of OCF - End

Very Popular > 1000 in use
Fed
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OCF vs End Fed Half Wave (EFHW)

OCF: balanced, lower noise

End Fed Half Wave: convenient, but needs care due to
high voltage at feed point, and harmonic bands

End Fed OCF (EFOCF) avoids high voltage feed point,
you get all bands including WARC and 6 meters with
same amount of wire as EFHW

Both benetfit from proper choking

Let’s take a look at EFOCF antennas —
an exclusive at Palomar Engineers!
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Bullet-8006 — End Fed OCF

Bullet End Fed OCF Antenna System

Bullet End Fed OCF Antenna System Bullet End Fed OCF Antenna System
80-40-30-20-17-15-12-11-10-6 Meters 80-40-30-20-17-15-12-11-10-6 Meters 80-40-30-20-17-15-12-11-10-6 Meters
Wire: 93 FT with 80M Compensator Choke at 38 FT. Wire: 93 FT with 80M Compensator Choke at 38 FT. Wire: 93 FT with 80M Compensator Choke at 38 FT.
100 Watts SSB/FTS 500 Watts SSBFTS 1500 Watts SSB
Part# BULLET-8006RC-100 Part# BULLET-8006-RC500 Part# BULLET-8006-1500RC
Palomar-Engineers.com Palomar-Engineers.com Palomar-Engineers.com

93’ Wire - uses 4”1 unun + coax choke (1:1) at 38 feet
Also Available:
Bullet-2006: 20-17-15-12-10-6, Wire length = 25, choke at 7’
Bullet-4006: 40-30-20-17-15-12-11-10-6 , Wire = 55, choke at 12’
BULLET-8006RC: same as 8006 but with resonant 8oM at 3.775 MHz

Config =
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Palomar End Fed OCF Antenna

Pros
e Wire length < 5 wave S Contgration
[ ] 80_40_30_20_17_15_12_10_6 Bands: B0-40-30-2017-15.12 11-10-6

Coax feed line length > 50 feet \ Total wire lengths:

i ; 93 Fest wire, choke at 38 Ft (i e ) @ (i
Feed Line Choke installed at 38 feet ! i 3 q
o Stealth for H OA from matching unun, wire length 93 ft Resonance Compensator at 27.5 Ft h
38 Ft 100/500/1500 Watts PEP \‘
ax
. @ Palomar Engineers® 2025 to
e Ultra broadband 4:1 unun pars

BULLET-8006-100RC (100 Watf) =~ Support Pole or
Palomar-Engineers.com BULLET-8006-500RC (500 watt) tree > 10 feet high. |

O Total antenna iS 93.'.38 — { BULLET-8006-1500RC {1500 Watt) E"SL’;‘S;‘;?(“;L@‘E““
131,’ but Wlth lower SWR’ Other Possible Configurations 2 =y
all bands like OCF

i Coax Noise Fil
e Safe & simple low o el

S rt pole for halyard ire th Il
«— Support pole for halyard or wire thru pulley

Horizeo ntal Radiater
93 Fi total

S

RCBO4D

n
You get: 4:1 Matching unit, 93 FT antenna

wire & insulator, Two End Fed Snap On

GChokes & 80M Resonance Compensator.

Voltaﬁe, current fed ag = /
matching. 2 supports BE =" -
Cons Work more bands than 80M EFHW, 40 Feet shorter wire with NO HIGH VOLTAGE at feed point!

e Coax acts as counterpoise
and radiates (OCF)

e Some bands may require
antenna tuner in radio

PART#: BULLET-8006-100/500/1500

BULLET-8006 SWR
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Bullet 38006RC SWR 80-6M

Min SWR = 101@ 18.300MHz

Resonant freq: 1.445372 , 2.226088 , 3.172792 , 4607034 , 5464586

IR 50 Meters

- o

60 Meters

30 Meters

40 Meters

i} 15 Meters

12 Meters

16

17

I FLAT TOP 1

l Configuration

O\

10 Meters f

Oct 15, 2023 15:29:40

80-40-30-20-17-15-12-10-6 EFOCFCF Part # BULLET-8006 (93 feet)

16.0 | 210
FREQ (5.0 MHz/div)

SWR measured at 150’ RG213, 30 FT average height

Palomar-Engineers.com

Palomar Engineers 80-6 Meter, 9 Band End Fed OCF antenna with : 7
4:1 unun + 80M Resonance Compensator, choke at 38 Ft on coax '

26.0 | 3o

93 Wire = 8 Bands
Fit 100’ lot or
zigzag horizontal
to fit — very
forgiving antenna!

Minimum balun
SWRs lower
than EFHW or
non-resonant
EFLW

Now how can we remove noise from all types
of antennas including the OCF and EFOCF?
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Where Noise Comes From

Switching power supplies, solar panels

LED lighting and dimmers

Electronics in home

Common Mode Noise picked up by the coax braid

RF Noise picked up by antenna - fed down center of
coax

Since coax has 3 conductors, every coax fed antenna
has two transmit and two receive antennas unless the
coax braid antenna signal is blocked.

How can we reduce common mode noise?
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Reducing Noise

Choke at antenna feed point to stop radiating coax on
TRANSMIT

Common Mode Noise Filter (CMNF) Noise filter at
radio to suppress noise from coax braid on RECEIVE

Isolate multiple feedlines using antenna selector
switch with separate CMNF for each coax

Lower receive noise = more DX, more pleasurable

QSO’s

Simple Common Mode Noise Test
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= Receive RFI Solution

Install Coax N0|se Filter to

LLess com
How to select

Quick Test

for Common
Mode RFI



_ Choose filter with

over frequency range us

iz
250

20

o Reduces common mode noise on coax braid.
vy 1-61 MHz, 500 Watts PEP, up to —38dB Noise Suppression
s Place in coax line near receiver input
wo
150
o
———
0 250 0 0 w0 a 50 oo 650l

CMHF-500-50 Coax Common Mode Hoise Filter

Common Mode
Noise Rejection (dB)

7.2020 160475

Coax Noise Filter
(CMNF-500-50)
1-65 MHz, 500
Watts PEP, Up to
38 dB reduction (6
“S” units of
common mode
noise gone!

FREQ (5.0 Mzt

< -38dB

© 2015-2020 Palomar Engineers®, Inc.

Palomar—Engineers.com

Palomar Engineers®
Coax Noise Filter, .5KW PEP
1-60 MHz, -38DB Rejection

Install at receiver - 50 ohms
Model # CMNF-500

61

MHz

1 “S” unit = 6 dB, 36 dB = 6 “S” units

CMRR =
Common Mode
Rejection Ratio

ed

Cal Range = 0.093009, 1204.150008 M

Common Mode
Noise Rejection (dB)

€ -49dB

2 310 388 P 5
o FREQ (5.0 Metzid)

100

. MAXI-CHOKER™, MC-1-3000 Coax Line Isolatar

20 Redi mode on coax braid.

1-61 MHz, 3000 Watts PEP, up to —42dB Noise Suppression

Place in coax line at antenna feed point or at station entrance
Isolates coax braids on antenna switch—use 1/coax cable

© 2015-2020 Palomar Engineers®, Inc.

Palomar-Engineers.com

MC-1-500,
MC-1-1500
MC-1-3000
MC-1-5000

Part # MC-1500GB

8 —ENGINEERS—

crsreStatic Bloeder 1500 Wats Pes
"Wt <=43D8 Common Mode Resces

PALOMAR

Maxi—Cholcelfﬂ(’lier MC-1 150 5I EP)
1-61 MHz, 1.5/3/5 KW PEP. All coax lines, Optional ground,
static bleeder, up to 49 dB suppression!

DO NOT BUY CHOKES with NO SPECS!
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Antenna Switch Noise Solution

ANTENNA SWITCH PROBLEM
During RECEIVE, you have 2 RECEIVE Mini/Maxdi-Choker™ or Gom-
antennas per coax: the signal down mon Mode Noise Filter used
the center of the coax + the signal to suppress coax braid RFI

picked up by the outside braid of the . :
coax and they COMBINE at the coax QE'SE(\?EHL (ENE, (5 CILLE:
connhector unless suppressed by a MC-1-500 = 500 Watts
coaX noise filter! All coax braids are MC-1-3000 = 3KW

connected at the switch so you may MC-1-5000 = 5KW
be hearing noise from the braid of an
unselected antenna! Use filters on
each coax line before the switch!

CN1

Antenna m ..Wliu,\{lwn,‘
TRANSCEIVER Switch LA LI
OR {only switches
LINEAR center con-
AMPLIFIER ductor)
CN2

If no common mode noise filters, _,\An,“\ﬂv,.‘*“l"n‘u
noise = CN1+CN2+CN3 regard-
less of antenna switch position!

You always have 4 antennas—1 CN3
center and 3 braids!
AR g
CN1=common mode noise on co- A
ax braid 1, ete.

MiniiMaxi-Choker™

For common mode and Coax Feed Line Chokes—to
A keep RFI off coax braid on
RFI solutions contact e
Palomar-Engineers®.com Mﬂ%:ﬁ?goaggosﬁts

MC-1-5000 = 5KW

Coax Braid Isolators

CMNF Benefits to you
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‘Common Mode Noise: Before vs
After

BEFORE:
* High noise floor
» Difficult to copy signals

AFTER:
* Reduced background noise (S-units drop)
* Clearer signals, more DX

Key takeaways from this talk
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Key Takeaways

OCF Dipoles and End Fed OCF give you more bands, lower
SWR, greater bandwidth, shorter wire length than EFHW
or center fed dipoles w or w/o traps/coils

Control common mode current on TRANSMIT and
RECEIVE — better performance, more enjoyable QSO

Chokes/Noise Filters are essential - check out tech specs
System approach matters — antenna — balun - chokes

Simple changes = big improvements (use chokes and
proper impedance transformers and follow installation
guidelines). DIY dimensions and parts available.

Call Palomar Engineers if you need more help

Final Thoughts
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Final Thoughts

Every contact is a handshake between two antennas
A well-balanced antenna makes the difference
Understanding the basics = better results

Call Palomar Engineers if you need more help or
download some of the free helpful guides from our
website. RFI, Antennas and much, much more

OCF Antenna Confidence download is meant for this
topic

Test Time — Win A Prize!
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“Helpful Technical Guides — Free Expert
Downloads on website

Knowledge you can put on the air!

Palomar Engineers has been helping radio operators,
installers, and RF professionals solve noise and
interference problems for over 60 years. Our free
technical guides give you practical, field-tested
information to help you choose the right ferrite products,
chokes, filters and antennas for your specific application.

Each guide is written by our engineering team — short,
easy to follow, and designed to educate first and
simplify selection. Best of all, every download is free
(registration required) so we can keep you informed with
new updates and product improvements.

Question Time
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Question #1

What are the biggest problems with poorly designed
OCF antennas?

A) To much gain

B) Coax shield radiation (common mode current)
C) Missing bands

D) Antenna to efficient

E) No 15 meter ability



—_—

 — —

Question #2

What is the purpose of a Hybrid 4:1 Balun?
A) Increase power by 4X

B) Tune SWR only

C) Match impedance AND control current
D) Use cheaper coax
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Question #3

Why are End Fed OCF antennas better than EFHW?
A) More bands, less wire

B) NO dangerous high voltage at feed point

C) Easier match, wider bandwidth with 4:1 than 49:1
D) Coax doesn’t radiate

E) All of the above
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Question #4

What improves your ability to hear weak signals?
A) Higher SWR

B) More noise
C) Lower common mode noise
D) Longer coax



Bonus Prize Question 5

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



RFI Solutions Experts

——-—ENGINEERS®

RFI Solutions from KHz to GHz

* 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.



