Issue 490
March 2013
Inside this issue:
NCCC March Awards

Guests are always welcome at the NCCC!
Please join us.
Monday, 8 April
Meeting Agenda:
NCCC Elections
NCCC Year in Review: N6DE
WPX SSB preliminary results and stories: AD6E
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Practical Antenna Solutions for the Small NCCC
Station: W6SX and WU6W

Time:
6:00pm schmooze, 6:30pm dinner
7:00pm program
Location:
Harry's Hofbrau, 390 Saratoga Avenue, San Jose,
CA 95129
(408) 243-0434
Dinner: Purchase your dinner in the cafeteria line
and take your tray to the meeting room in the rear.
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From the President
Dear NCCC Members,
On February 22, Stu K6TU announced that he stepped
down as NCCC President.
Article IV, Section 2 of the NCCC Bylaws states "In the
event the President becomes unable to fulfill his or her
term of office, the Vice-President shall become the President for the remainder of the term."
http://nccc.cc/members/pdf/bylaws-new-21FEB2013.pdf
You elected me as your VP/CC for the 2012-2013 NCCC
term. I accept my duty under the bylaws to serve as
NCCC President from now until the end of my term
(NCCC elections meeting on April 8, 2013).
I want to thank Stu K6TU for many hundreds of hours of
service to the NCCC during his term as President, CQP
volunteer and JUG Editor. His efforts will be missed.
NCCC members, let's continue to KB in contests and
stay positive. By far our biggest strength as a club is
you, the membership. Let's keep building on the positive
momentum of the outstanding year that NCCC is having.
If you have any concerns or would like to discuss anything in the NCCC with me, please don't hesitate to contact me in email at cqden6de@gmail.com or call me on
my cell phone at (408) 202-9973.
Thank you for being an NCCC member!
73 and KB…
-Dean - N6DE
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NCCC Membership Information

NCCC Net
Thursday 8 PM
Freq: 3.610 +/-

NCCC
Monthly meetings
take place on the
second Monday of
each month !

If you wish to join NCCC, you must fill out an application for membership, which will be
read and voted upon at the next monthly meeting. (PDF application form)
To join, you must reside within club territory which is defined as the maximum of:




Northern California, anything north of the Tehachapi's up to the Oregon border, and
A part of north-western Nevada (anything within our ARRL 175-mile radius circle centered at 10 miles North of Auburn on Highway 49).

Details here
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Dear NCCC Members,
When I took over as NCCC President, it created a vacancy in the Vice President/Contest Chair (VP/CC) position.
I would like to announce that I have appointed Alan AD6E as NCCC VP/CC, and the NCCC Board has ratified this appointment. Alan AD6E will be serving as our current VP/CC until the April 8 NCCC elections
meeting.
Alan's primary role during this time will be to lead the NCCC in its focus contest effort for the upcoming CQ
WPX SSB and CW contests. Alan is a VP/CC nominee for the 2013-2014 term, and this appointment allows
Alan to get a valuable head start as VP/CC for a seamless transition across terms if he happens to be elected at the April 8 meeting. Alan is also the only NCCC member who unambiguously volunteered in the recent
NCCC survey to lead a Sweepstakes 2013 effort.
I am excited to work with Alan AD6E. He has my full support and the Board's full support. Please welcome
him.
73...
-Dean - N6DE
NCCC President
NCCC March Awards Meeting Celebration Recap
by Dean Wood, N6DE
The NCCC Awards Banquet was held on March 11 at the Tied House in Mountain View. Between attendees
in person and attendees over the WebEx webcast, we had 69 total participants. Thank you for the outstanding turnout! This might be a record high attendance for an NCCC awards meeting.
We unanimously approved KW6S as a new member to NCCC! Welcome Tom!
ARRL Pacific Division Director, Bob W6RGG, and ARRL Pacific Division Vice Director, Jim K6JAT, gave an
ARRL report.
CQP 2012 results were presented by Alan K6SRZ. CQP plaques and wine were awarded. Bottles of wine
were also awarded to all CQP 2012 log checking volunteers and software development gurus.
Thanks to Jeff WK6I for the generous donation of the CQP wine again this year!
We then awarded plaques and certificates for Sweepstakes and the RTTY Roundup. We ended the evening
by awarding several NCCC plaques for special efforts over the last year, and acknowledged the great job
that our volunteers have done. We gave a standing ovation to our awards chair Joanna K6YL for doing an
outstanding job with awards. CQP T-shirts were given out at the end of the meeting by Alan AD6E.
Thanks to Bob N6TV for capturing many pictures of the evening. See them at:
https://picasaweb.google.com/rawilson/2013NCCCAwardsDinner02
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Here are a few reminders about NCCC awards and plaques:







The NCCC Board was reminded by several NCCC members this year that eligibility for awards is
to be a current dues paying NCCC member, and we were encouraged to enforce it this year,
which we did.
Scores tracking for NCCC awards is done through the NCCC scores tables at:
http://nccc.cc/members/scores.html
These scores tables are populated by NCCC volunteers, based on your score posts to the NCCC
reflector and to 3830. We inform you through emails to the NCCC reflector that the scores tables
have been updated for various contests, giving all members the opportunity to correct any potential errors or omissions of their scores. Our award spreadsheets are based off of these NCCC
score tables.
If there was an error on your award, please contact me directly at cqden6de@gmail.com
We solicited your input on NCCC special award recipient nominations through an awards survey
link sent to the NCCC reflector. The Board then carefully reviewed all your feedback, Board
members made their recommendations, and I made the final decision on these special awards.

Here is the list of award recipients. For more detailed background on what each award means, and how the
award recipient earned the award, please look for a copy of the presentation on the NCCC web page in the
future, which was displayed during the March 11 meeting.
California QSO Party
CQP Plaques for NCCC members:
Plaque Award

Winner

2nd Place S/O CA

WC6H

3rd Place S/O LP CA

N6ZFO

Top S/O QRP CA

W6JTI

Top M/S CA

K6C (Ops W1RH, AA1ON)

Top M/M CA

N6O (@N6RO)
Ops: JN3NFQ, K3EST, K6AW, N6BV, N6RO, W6NOW,
W6ONV, WA6O, WX5S

Top M/M County Expedition

W6T
Ops: K6YL, N6DQ, K6WX, AA6XV, N6NU, K6RHO

Top YL CA

W6NN

Most CW QSOs CA

N6TV

Top Club CA

MLDXCC

Top School CA

W6YX

continued on page 5
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CQP Wine for NCCC members:
Wine Award

Winner(s)

2nd Place S/O CA
(New Calaveras County Record)
4th Place S/O CA
(New Amador County Record)
6th Place S/O CA

WC6H

7th Place S/O CA
(New San Mateo County Record)
9th Place S/O CA

NO6F (K2RD op)

12th Place S/O CA

K6RIM

13

th

Place S/O CA

AE6Y (@K6TA/K6KO)
K6XX

N6TV

N6IE

18th Place S/O CA
(New YL CA Record)
19th Place S/O CA

W6NN

20th Place S/O CA
(New Lake County Record)
Outstanding Job as a Log Check Judge

N6ZFO

Outstanding Job as a CQP Software Guru

WX5S, NS6T, W1SRD

Outstanding Job as CQP Chairman

K6SRZ

Outstanding Job as County Coordinator

N6TV

Outstanding Job as CQP Web Master

K6MM

W6XU

W6OAT, K6XX, K6OK, K6DGW, W4UAT, AD6E,
N6GY, W1RH, K6TU, KE1B, KM6I, N6NUL, NI6T,
N6DE

continued on page 6
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Sweepstakes
Accolade

Reward

Winner(s)

Jim Maxwell Sweepstakes Memorial
Award & Sweepstakes Big Gun Award
Sweepstakes Little Gun Award

Plaque

K6XX

Plaque

N6YEU

Sweepstakes Gavel
Award
KB-2500: first timer

Plaque

W7RN

Plaque

W7RN, W1SRD

KB-2500: repeat winner

Certificate

K6XX, WC6H, W6YX, AD6Z

KB-2000: first timer

Plaque

NQ6N, K7XC

KB-2000: repeat winner

Certificate

N6TV, KM6I

KB-1000: first timer

Plaque

N5KO, N6JS, W6DR

KB-1000: repeat winner

Certificate

KB-500

Certificate

400K Point Station

Recognition

K6MMM, N6XI, WX5S, N6ZFO,
N7MH, WE6Z, K6LRN, W0YK,
W6NL, W6OAT, N6RO, N6PN,
K7GK, W6FB, N3ZZ, W6SX
ND2T, N6YEU, W1RH, KZ2V,
N6RK, K6JEB, N6NZ, K6LRG,
N6WM, K6MI, K6MM, K6OK,
KD6WKY, W6LD, W6RGG, N6AJS,
WA6O, N6XG, N9YS, N2NS, K6RB,
KK6ZM
K6XX, W7RN, W6YX, AD6Z

400K Point Individual

Recognition

K6XX, WC6H, W1SRD

Shared Station Host

Recognition

W7RN, W6YX, AD6Z, K6MMM,
W6NL, N6TV, W6DR, K6LRG,
N2NS

Bearer

Station

continued on page 7
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RTTY Roundup
(inside NCCC 175-mile circle)
Accolade

Reward

Winner(s)

Top M/S HP

Plaque

Top M/S LP

Plaque

NW6P
(Ops NW6P, N7MH, WX5S)
NS6T

Top SO2R HP

Plaque

WK6I (@W7RN)

Top SO1R HP

Plaque

N6IE

Top SO1R LP

Plaque

K6GHA

Top SO2R LP

None

<no entrant>

Top Station Host

Plaque

W6YX
(3 simultaneous M/S: W6YX, ND2T,
N6DB)

RU-3000 & 400K Point Station

Certificate

W6YX

RU-2000

Plaque

W7RN, WK6I

RU-1000: first timer

Plaque

N6RO, NW6P, W1SRD,
W6DR, W1RH, W6OAT

RU-1000: repeat winner

Certificate

W6SX, N6IE, N6ML, K6LRG, N6DB,
K9YC, K6MM

RU-500

Certificate

Split Station Operator, aka: Operating
Warrior
Shared Station Host

Recognition

W6EU, K6KO, WE6Z, K3EST, KE1B,
N7MH, WB6JJJ, W4UAT, K6GHA,
N6DE, W6GJB, K6LRN, N6JV,
WX6V, K6TD, K6MP, K6RB
N7MH (@NW6P and @K6TD)

Recognition

N2NS,

W6YX, W7RN, N6RO, NW6P,
K6LRG, N2NS, W6OAT, W6DR,
K6KO, KE1B, K6TD

continued on page 8
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NCCC Special Awards and Recognition

Accolade

Reward

Winner(s)

CQWW DX Founders Award

Plaque

K6XX

Rookie of the Year

Plaque

NQ6N

Most Improved Contester

Plaque

K6MP

Operating Excellence CW

Plaque

K7GK

Operating Excellence SSB

Plaque

N6KT

Operating Excellence RTTY

Plaque

WK6I

Little Gun of the Year

Plaque

K6GHA

Contester of the Year

Plaque

N5KO

Elmer of the Year

Plaque

N6ML

Team Builder Award

Plaque

K9YC

Inspiration Award

Plaque

KM6I

Most Valuable Player

Plaque

K6MM

NCCC BoD Team

Thank You

AD6E, W6DR, K6MM, K2RD, K6TD,
N6WM, K6TU

NCCC Awards Committee

Standing Ovation for K6YL

K6YL, N6DB

NCCC JUG Newsletter Editor

Thank You

W6TCP

NCCC CQP “Green” Team

Thank You

CQP “Green” Team

NCCC Sprint / SNS / Sprint Ladder
Team
NCCC Visalia and Pacificon Teams

Thank You

NS/NSL “Blue” Team

Thank You

Members who help with NCCC
booths, give presentations, and perform other volunteer work at conventions.
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“Little Gun of the Year”—Don Taylor K6GHA
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“Most Valuable Player” - John Miller K6MM
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“Most Improved Contester” - Jake Whiting K6MP
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“Contesting Excellence—CW Mode” - Denis Pochuev K7GK
Page 12

“Team Builder” - Jim Brown K9YC
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“Inspiration Award” - Gordon Good KM6I
Page 14

“Operating Excellence—SSB Mode” - Rich Smith N6KT
Page 15

Joanna Dilley—K6YL
Awards Manager receiving a standing ovation

All Photos courtesy of N6TV

Page 16

This 1991 CQ WPX winning club plaque for NCCC comes from Gary VA7RR
and Niki VE7NKI, by way of the estate of former NCCC President Louese
KA6ING. This NCCC victory is believed to be our first in the CQ WPX
club competition. Since then, we have won the WPX club competition
several times. Please remember to be active in this year’s CQ WPX SSB
and CW contests. The SSB version is on March 29-31.
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A Survey of Bandpass Filters for Contesting
By Jim K9YC

Introduction Several years ago, I ordered a pair of ICE 419B filter sets for use in my future SO2R station. It
took a year to get them, they arrived not very well aligned, and both of them failed due to overheating within
the first year or so. Good luck smiled on me, when N6RNO, who has no home station of his own, loaned me
the two sets of W3NQN-built filters he had bought for our CQP expeditions to Tehama county, and I've been
using them for several years now. I wanted to have my own filter sets, and when I heard of the TXBPF bandpass filter sets that Bob Henderson, 5B4AGN, had designed and was distributing in kit form, I put myself on
the list for the next group purchase of kits. The kits arrived this fall, and I built them over a period of about
three weeks this winter.
I really enjoyed building the filters, and learned a lot in the process. Naturally, I wanted to compare what I'd
built with other filter sets, and put out a request on the NCCC reflector for the loan of other filters. ND2T
loaned a pair of Dunestar 600 6-band sets he'd acquired used, and N6DE loaned three single-band Dunestar
filters. I opened all of them up and studied their design, construction, and component selection, and I measured all of these filters using the DG8SAQ VNWA Vector Network Analyzer. What follows is a summary of
what I think I've learned.
Construction: The W3NQN 6-band sets are built as individual band filters, connected between transceiver and
power amplifier by an Array Solutions FM-6 switching
matrix, one for each rig, with LMR240 jumpers between
the filters and the FM-6.
The TXBPF 6-band filter set is built with plug-in modules
that fit onto a motherboard, and all elements of the signal
path utilize very well implemented microstrip wiring. Filters are switched onto the bus, one at a time, so that only
the loss associated with one pair of relays is present at
any time.
Figure 1
W3NQN filter (top) and TXBPF filter (lower)

Figure 2 – Dunestar 600 6-band filter set
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The Dunestar 6-band set has individual filters permanently
mounted to a motherboard with miniature RG-174-size coax
between the filters and the relay-controlled bandswitch matrix. Cable shields are carried between filters and relays, but
not between the relay matrix and chassis-mounted SO239
connectors.
The ICE 419B has six filters mounted to a single board, and
the signal path is carried in series through relays that either
bypass or switch the filter into the circuit.

Figure 3 – Dunestar 600 RF Switching
One of my two ICE 419B filter sets had a bad relay for the 80M filter that failed to make good contact until hit
with TX power; after hitting it with TX power it passed signal on receive. Anecdotal reports from users noted
that the ICE owner (now SK) advised drilling a hole in the cover of the relay and spraying the relay with DeOxit, and my 419Bs came with that hole drilled. I did that with the 80M relay, and when I tried to measure
that box, learned that all of the relays were flaky, and ended up spraying all of them. Even after multiple
sprayings, operation remains erratic.

Figure 4 – ICE 419B 6-band Filter Set
Bypass Mode: If, like me, you operate 6M using a SteppIR, you might be concerned with how the switching
matrix behaves in bypass mode. Performance is shown in the table.

Filter Set

50 MHz Attenuation

50 MHz VSWR

Array Solutions FM6

-0.3 dB

1.29:1

Dunestar 600

-0.17 dB

1.09:1

TXBPF

-0.08 dB

1.16:1

ICE 419B

Too erratic to measure (see text)
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The TXBPF filter set, (at right), has individual
filter modules that plug onto a motherboard.
Black rectangles near the left side of the photo are the bypass relays; the signal path between them is microstrip, and RG58, both
center and shield, are wired to Amphenol
flange-mount SO239 connectors.
The result is excellent bypass performance on
6M, the best of all packages measured. A
band decoder and buffered relay drivers to
switch external antenna relays is on a daughterboard mounted vertically behind the rear
panel (at left in the photo).

Figure 5 – TXBPF Filter Set

Figure 6 – TXBPF (above), Dunestar 600 (center), 10M W3NQN-built filter (below)
Note: The photos of Figures 6 and 7 were intentionally taken with the filter sets very close together so that
their relative sizes, and the sizes of their components, can be compared.
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Figure 7 – ICE 419B (top) and Dunestar 600 (lower) Filter Sets
Filter Designs: The Dunestar filters are 2-pole designs, with tapped input and output resonator coils
(connected as an auto transformer) to step up the filter impedance to a level where higher circuit Qs can be
realized. The W3NQN-built filters and the TXBPF filters are 3-pole designs, also with tapped inductors as
transformers, use of powered iron cores for most of the inductors, improving their Q, and by making those
input and output windings tri-filar or quadra-filar, which improves transformer coupling. The filters in the ICE
419 are simple 2-pole filters with small, un-tapped, air core inductors.
The 5B4AGN-designed TXBPF filters stick pretty closely to the designs published by W3NQN in his QST article. But like most highly creative people, W3NQN has continued to grow, and most of the W3NQN-built filters include nice modifications to his published designs that improve rejection of adjacent bands, generally at
some sacrifice to rejection on other bands. Where the TXBPF filters and W3NQN-built filters differ, this is the
primary reason.
Components and Power Ratings: All of the filter sets tested are nominally rated for CW or SSB operation
at 200W PEP. Dunestar says that their filters should de-rated for RTTY operation, without saying how much,
and this is good advice for all of the filters. These ratings imply low SWR at the point where the filter is inserted between the transceiver and the power amplifier – certainly under 2:1 – and dissipation within the filter
can easily increase, potentially to destructive levels, with significant mismatch. Many (most?) ham power
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amps can be driven to full power with 50 watts of drive, so filters actually built with components to justify the
200W rating should hold up well. The greatest stress on the filter occurs during a 100W contest, when the rig
drives the antenna directly, and even greater when the SWR is high. See the reliability reports, later in this
report.
It's always been true that careful component selection is critical to building reliable, high quality RF gear. I
first learned this working as an EE student at RL Drake. Bob Drake taught me that “if you want to build filters
and radios, you've got to wind all your own coils.” Bob Henderson, 5B4AGN, reports that “Alas the generic
deep red mica caps, which mostly originate in India these days have a higher than desirable ESR due to the
presence of iron. These are mostly realistically rated at 500V with only limited preferred values available rated at 1kV. These caps are good for many RF purposes but not so good with power.”
ICE filter sets utilize 1kV-rated capacitors for the lower frequency band filters, but only 500V filters for the
higher frequency filters. All of the capacitors in the Dunestar filters whose ratings I could identify are 1kVrated, and all but a few have NPO temperature stability ratings. Except for the 160M filters, all are ceramics.
The W3NQN and TXBPF filters are the best built by far, very well designed, and using inductors and capacitors capable of handling the output of a 100W transceiver. They do this by using capacitors with higher voltage ratings and lower ESR (equivalent series resistance), and by winding inductors on larger cores, and on
core materials best suited to the application. The TXBPF kits are shipped with excellent close tolerance,
conservatively-rated SBH-series capacitors made by Tab Components in the UK, specifically intended for
use in HF transmitting filter applications. They're not cheap – $90 for the 18 caps needed for one 6-filter set.
http://www.tabmica.co.uk/page3.html
Reliability: W3NQN-built filters have an excellent record for reliability. About the only way to fry one is to run
it on the wrong band or in a system with high SWR, perhaps due to antenna failure. Anecdotal reports, mostly solicited on the PVRC and NCCC email reflectors, indicate that Dunestar and ICE filters for the higher
bands, especially 15M and 10M, are prone to failure, nearly always one of the low cost ceramic capacitors in
the input and output resonator circuits. A few ICE 419 and Dunestar 600 users have reported failure of a single relay, but especially in the Dunestar unit the problem does not seem to be widespread. The poor power
handling of ICE filters is well known, and, in my judgment, they should never be used in a 100W contest
barefoot, or at more than the 50W needed to drive most amplifiers. Some Dunestar users suggest that the
300 and 600 filters hold up OK at 100W CW and SSB, but RTTY at this level can cause failures. Owners of
these filters might do well to rebuild the higher band filters with SBH capacitors from Tab Components. It
could be tricky fitting them into the available space, and some realignment would be required.
Alignment: All of these filters are aligned by squeezing or stretching the spacing of turns on the in-ductors
while watching a swept response on a spectrum analyzer or VNA. It's a learned skill and it can be a bit tedious to get it right, but serious effort is rewarded with lower VSWR and in-band attenuation, and increased
reliability.
Rejection of AM Broadcast Signals: The Dunestar, TXBPF, and W3NQN-built 160M filters all provided
good rejection of AM broadcast signals, nearly as good as the dedicated ICE BCB filter, and the W3NQN
and TXBPF filters for higher bands are far better. 160M filter rejection at 1 MHz was -47dB for the Dunestars, -39 dB for the ICE 419s, and -42dB for the TXBPF and W3NQN-built sets. Rejection of the ICE BCB
filter is -58.5dB at 1 MHz. With any of these filters, you're far less likely to need a dedicated AM broadcast
filter unless you've got a close-in neighbor above about 1300 kHz.
Insertion Loss: Insertion loss is a function of both filter design and alignment – a filter that is out of alignment will have greater insertion loss than the same filter properly tuned. Taking circuit complexity into account, filters using powdered iron cores tend to have lower insertion loss than those using air core inductors,
especially on the lower HF bands. As a group, the W3NQN and TXBPF filter sets have the lowest insertion
loss. Dunestar and ICE filters use air core inductors, Dunestar filters have relatively high insertion loss on
lower bands and the highest insertion loss overall, but fairly good attenuation performance. The ICE filters
have fairly low insertion loss (partly because they are the simplest filters), but the poorest attenuation, because they are the simplest filters.
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Attenuation Performance: There are several ways to view the attenuation curves. Looking at overall attenuation outside the passband, the W3NQN filters rank first, the TXBPF set second, the Dunestar filters a
notch below them, and the ICE 419B filter set a very distant fourth. But there's another important perspective
– attenuation on the first adjacent bands, since that's how we contest most of the time. Studying adjacent
band performance, the differences are surprising. Some filters that rate poorly for overall suppression outside the passband are superior performers on the first adjacent band! Note, for example, the superior 160M
suppression of the Dunestar 80M filter, the 80M suppression of the 40M Dunestar, the 15M suppression of
the 20M Dunestar, the 10M suppression of the 15M Dunestar. With few exceptions, the W3NQN-built individual band filters have the best adjacent band suppression, thanks to refinements to his designs after publication of his QST article on filters. Depending on the arrangement of your antennas and the coupling between them under various operating scenarios, you may choose one set of filters over another.
Executive Summary and Recommendations: If cost is no object and you don't have the time or skills to
build your own, the W3NQN-built filters distributed by Array Solutions, with the addition of one of the several
switching matrices Array Solutions offers, are the best performers. The two filter sets I tested were very well
built and aligned. Approximate cost of the package I tested – six filters, the FM-6 switching matrix, and Elecraft KRC2 band decoder, is about $1100 (plus tax and shipping).
The Dunestar 600 is second best of the “ready built” filter sets, which, with a KRC2 band decoder costs
about $600 (plus tax and shipping). Overall performance is a good notch below the W3NQN-built filters, at
about one half the cost, but their narrower bandwidth yields excellent adjacent band suppression. Insertion
loss tends to be high, especially on the lower bands, the 160M, 80M, and 10M filters cover only the lower half
of those bands, and alignment of the two filter sets I tested could have been better (possibly because these
filters have a lot of hours on them in a contesting station). This is important, because these filters are much
narrower than all others tested.
The TXBPF filter set, which includes a band decoder and buffered relay driver in a package about the same
size as the Dunestar set, costs about $420 (tax and shipping included), yields performance that falls between
the individual W3NQN-built filters and the Dunestar 600, at about one third the cost of the W3NQN set and
about $200 less than the Dunestar 600. The TXBPF's only weak spots are somewhat inferior adjacent band
performance of a few higher band filters on non-harmonically related bands (for example, 15M rejection of
the 20M and 10M filters, 10M rejection of the 15M filter). Count on spending about 40 hours to build and align
each set of six filters. You'll be winding a lot of coils, doing a a fair amount of surface mount soldering, putting
the well designed package together, and aligning the filters. I really enjoyed this project, and learned a lot
from it.
Array Solutions now offers Filter Max III, a ready-built package similar in concept to the Dunestar 600 at a
cost of about $1,250 (including the $329 Bandmaster Band Decoder). The Elecraft KRC2 Band Decoder
($160) would work as well. One might hope for performance of the FilterMax III package to lie somewhere
between the TXBPF and W3NQN-built implementations.
The ICE 419-series of filters are hardly worth considering. Their performance is, in general, significantly
poorer than the Dunestars, cost is not a lot less, they have proved unreliable thanks in large part to their use
of capacitors with voltage and dissipation ratings insufficient to the task. Another failure mode is the relays,
which are difficult to repair or replace.
Single band filters built by W3NQN ($105-$125, depending on band) and Dunestar ($73) are a great option
for a multi-multi station where a given operating position is always on the same band (as opposed to buying
complete sets for each station). Dunestar's single band filters have the same design, component values, and
layouts as their multi-band filter sets, and performance is comparable.
Just as this report was being completed, 5B4AGN sent measurements for three “high power” 4O3A Series L
bandpass filters designed for use on the output of a power amp. At a cost of $300 each, they are an interesting alternative to stubs in filtering power amplifier harmonics. One can only guess what “high power” means
to 4O3A – the product description on their website doesn't say – but their performance compares well with
the 200W-rated filters. .
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Stubs: All multi-transmitter stations can benefit from the use of stubs on antenna feedlines to attenuate harmonics of the transmitter, and to provide additional suppression of harmonically related transmitters below
the operating frequency. See http://audiosystemsgroup.com/Coax-Stubs.pdf Stubs can add to the attenuation provided by filter sets, and they can suppress harmonics generated by the power amplifier, wich these
bandpass filters cannot. Good stubs typically provide more than 20dB of attenuation, which, if added to the
35 dB attenuation of a filter results in 55 dB total suppression at the stub frequency.
Plots of my measurements of most of the filters can be viewed or downloaded in pdf form at
http://audiosystemsgroup.com/BandpassFilterData.htm They are worthy of your time to study them.
Thanks to 5B4AGN for a great design, for putting together the kits, for sage advice, and for the 4O3A filter
measurements; AD6E for considerable help during construction, ND2T and N6DE for loaning filters, and to
5B4AGN and N6XI for their review of this report.
Attenuation and Insertion Loss in Tabular Form

Continued on page 23
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Please consider writing an article for JUG !
April 2013 Newsletter Deadline—April 8th
This is your newsletter so lets make it something we are proud of. I hope you will consider writing an article for
the JUG! Whether its about your station, recent contest experience or a technical article we would appreciate
hearing from you.
Send your articles to Ian W6TCP w6tcp@comcast.net
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W6T, Top Multi-Multi County Expedition

L-R: N6NU, AA6XV, K6RHO, K6WX, K6YL, N6DQ
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