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From the President

Dear NCCC Members,

On February 22, Stu K6TU announced that he stepped
down as NCCC President.

Article 1V, 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 Presi-
dent 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. | 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).

| 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 any-
thing in the NCCC with me, please don't hesitate to con-
tact 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


http://nccc.cc/members/pdf/bylaws-new-21FEB2013.pdf
mailto:cqden6de@gmail.com
tel:%28408%29%20202-9973

Northern California Contest Club

Excellence In Amateur Radio Contesting

Officers:

President Dean Wood N6DE cqdenbde@gmail.com

Vice President Alan Maenchen ADGE ad6e@arrl.net

Secretary/Treasurer Dave Ritchie W6DR nccc.treasurer@gmail.com

Past President Chris Tate N6WM ctate@ewnetinc.com

Director Kevin Rowett K6TD kevin@rowett.org

Director John Miller K6MM kemm@arrl.net

Director Ira Stoler K2RD k2rd@arrl.net

Volunteers:

New Member Mentor Al Rendon WT6K wtbk@arrl.net

Charter Member Rusty Epps W60AT wboat@sbcglobal.net

Awards Chairs Joanna Dilley KeYL joanna.kéyl@gmail.com
Rebar Rebarchik N6DB rebar@hamilton.com

CQP Chair Alan Eshleman K6SRZ doctore@well.com

CQP Certificates Andy Faber AE6Y aeby@arrl.net

K6ZM QSL Manager George Daughters K6GT kégt@arrl.net

K6CQP,N6CQP,W6CQP QSL Mgr Ed Muns WOYK wOyk@arrl.net

NCCC Email reflector Admin Phil Verinsky WE6EPK kb-wbtgg@verinsky.com

Webmaster John Miller K6MM kémm@arrl.net

JUG Editor lan Parker W6TCP wétcpian@gmail.com

Thursday Night Contesting:

NCCC—Sprint Ken Keeler N6RO kenkeeler@jazznut.com

NS Ladder Bill Haddon N6ZFO haddon.bill@gmail.com

Slow NS (SNS) Chris Tate NeWM ctate@ewnetinc.com

NCCC Net NCCC Membership Information

Thursday 8 PM
Freq: 3.610 +/-

NCCC

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

Details here

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 cen-
tered at 10 miles North of Auburn on Highway 49).
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Dear NCCC Members,

When | took over as NCCC President, it created a vacancy in the Vice President/Contest Chair (VP/CC) po-
sition.

| would like to announce that | have appointed Alan AD6E as NCCC VP/CC, and the NCCC Board has rati-
fied this appointment. Alan ADGE 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 elect-
ed 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.

| am excited to work with Alan ADBE. 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 outstand-
ing 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 WE6RGG, and ARRL Pacific Division Vice Director, Jim K6JAT, gave an
ARRL report.

CQP 2012 results were presented by Alan KESRZ. 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 WKG6I 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 ADGE.

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:

e 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

e 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 poten-
tial errors or omissions of their scores. Our award spreadsheets are based off of these NCCC
score tables.

o If there was an error on your award, please contact me directly at caqden6de@gmail.com

e 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 | 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

2" Place S/O CA WC6H

3" Place S/O LP CA N6ZFO

Top S/O QRP CA W6JTI

Top M/S CA K6C (Ops W1RH, AATON)
Top M/M CA N60 (@N6RO)

Ops: IN3NFQ, K3EST, K6AW, N6BV, N6RO, W6NOW,
WO6ONV, WA60, WX5S

Top M/M County Expedition Wo6T
Ops: K6YL, N6DQ, K6WX, AA6XV, N6NU, KEeRHO

Top YL CA WO6NN
Most CW QSOs CA N6TV
Top Club CA MLDXCC
Top School CA WoYX

continued on page 5
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CQP Wine for NCCC members:

Wine Award Winner(s)

2™ Place S/O CA WC6H

(New Calaveras County Record)

4™ Place S/O CA AEG6Y (@K6TA/K6KO)

(New Amador County Record)

6" Place S/O CA K6XX

7" Place S/O CA NOGF (K2RD op)

(New San Mateo County Record)

9% Place S/O CA N6TV

12 Place S/O CA K6RIM

13™ Place S/O CA N6IE

18% Place S/O CA W6NN

(New YL CA Record)

19% Place S/O CA WoxXU

20™ Place S/O CA N6ZFO

(New Lake County Record)

Outstanding Job as a Log Check Judge W60AT, K6XX, K60OK, K6DGW, WA4UAT, ADGE,
N6GY, WIRH, K6TU, KE1B, KM6I, N6NUL, NI6T,
N6DE

Outstanding Job as a CQP Software Guru WX5S, NS6T, WI1SRD

Outstanding Job as CQP Chairman K6SRZ

Outstanding Job as County Coordinator N6TV

Outstanding Job as CQP Web Master K6MM

continued on page 6
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Sweepstakes

Accolade Reward Winner(s)

Jim Maxwell Sweepstakes Memorial | Plaque K6XX

Award & Sweepstakes Big Gun Award

Sweepstakes Little Gun Award Plaque N6YEU

Sweepstakes Gavel Bearer Station | Plaque WT7RN

Award

KB-2500: first timer Plaque W7RN, WISRD

KB-2500: repeat winner Certificate K6XX, WC6H, W6YX, AD6Z
KB-2000: first timer Plaque NQO6N, K7XC

KB-2000: repeat winner Certificate N6TV, KM6l

KB-1000: first timer Plaque N5KO, N6JS, W6DR
KB-1000: repeat winner Certificate K6MMM, N6XI, WX5S, N6ZFO,

N7MH, WE6Z, K6LRN, WOYK,
WONL, WO6OAT, N6RO, NO6PN,
K7GK, W6FB, N3ZZ, W6SX

KB-500 Certificate ND2T, NO6YEU, WIRH, Kz2V,
N6RK, K6JEB, N6NZ, K6LRG,
N6WM, K6MI, K6MM, K60K,
KD6WKY, W6LD, W6RGG, N6AJS,
WAG6O, N6XG, NIYS, N2NS, K6RB,

KK6ZM

400K Point Station Recognition K6XX, W7RN, W6YX, AD6Z

400K Point Individual Recognition K6XX, WC6H, W1SRD

Shared Station Host Recognition W7RN, Wo6YX, AD6Z, KO6MMM,
WO6NL, N6TV, W6DR, KO6LRG,
N2NS

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

Accolade Reward Winner(s)

Top M/S HP Plaque NW6P
(Ops NW6P, NTMH, WX5S)

Top M/S LP Plaque NS6T

Top SO2R HP Plaque WK6I (@W7RN)

Top SOIR HP Plaque N6IE

Top SOIR LP Plaque K6GHA

Top SO2R LP None <no entrant>

Top Station Host Plaque WoYX
(3 simultaneous M/S: W6YX, ND2T,
N6DB)

RU-3000 & 400K Point Station Certificate Wo6YX

RU-2000 Plaque WT7RN, WK6I

RU-1000: first timer Plaque N6RO, NW6P, WISRD, N2NS,
W6DR, WI1RH, W60OAT

RU-1000: repeat winner Certificate W6SX, N6IE, N6ML, K6LRG, N6DB,
K9YC, KEeMM

RU-500 Certificate WO6EU, K6KO, WE6Z, K3EST, KE1B,
N7MH, WB6J]], W4UAT, K6GHA,
N6DE, W6GJB, K6LRN, N6JV,
WX6V, K6TD, KoMP, K6RB

Split Station Operator, aka: Operating | Recognition N7MH (@NW6P and @K6TD)

Warrior

Shared Station Host Recognition Wo6YX, WT7RN, N6RO, NWGP,
K6LRG, N2NS, W60OAT, 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 NQO6N

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 ADGE, W6DR, KOMM, 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 | Thank You NS/NSL “Blue” Team

Team

NCCC Visalia and Pacificon Teams Thank You Members who help with NCCC

booths, give presentations, and per-
form other volunteer work at conven-
tions.
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“Little Gun of the Year’—Don Taylor K6GHA
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“Most Valuable Player” - John Miller KEMM




2012
Most improved
Contester
KE6MP
Jake Whiting

© 2013 NE6TV

“Most Improved Contester” - Jake Whiting K6MP
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2012
Operating
Excellence

CW Mode

K7GK
Denis Pochuev

- Ka

“Contesting Excellence—CW Mode” - Denis Pochuev K7GK
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“Team Builder” - Jim Brown K9YC
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“Inspiration Award” - Gordon Good KM6I
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“Operating Excellence—SSB Mode” - Rich Smith N6KT
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Joanna Dilley—K6YL
Awards Manager receiving a standing ovation

All Photos courtesy of N6TV
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1991 WPX CONTESTS

THE NORTHERN CALIFORNIA CONTEST CLUB

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
KAGBING. 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, | 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. | wanted to have my own filter sets, and when | heard of the TXBPF band-
pass filter sets that Bob Henderson, 5B4AGN, had designed and was distributing in kit form, | put myself on
the list for the next group purchase of kits. The kits arrived this fall, and | built them over a period of about
three weeks this winter.

| really enjoyed building the filters, and learned a lot in the process. Naturally, | 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. | opened all of them up and studied their design, construction, and component selection, and | meas-
ured all of these filters using the DG8SAQ VNWA Vector Network Analyzer. What follows is a summary of
what | think I've learned.

Construction: The W3NQN 6-band sets are built as indi-
vidual 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. Fil-
ters 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 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 ma-
trix. 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 De-
Oxit, and my 419Bs came with that hole drilled. | did that with the 80M relay, and when | 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 StepplR, 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 pho-
to are the bypass relays; the signal path be-
tween them is microstrip, and RG58, both
center and shield, are wired to Amphenol
flange-mount SO239 connectors.

Aoy

v
The result is excellent bypass performance on o B

6M, the best of all packages measured. A
band decoder and buffered relay drivers to
switch external antenna relays is on a daugh-
terboard mounted vertically behind the rear
panel (at left in the photo).
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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. Page 20
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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 arti-
cle. But like most highly creative people, W3NQN has continued to grow, and most of the W3NQN-built fil-
ters 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 insert-
ed 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. |
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 rat-
ed 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 | could identify are 1kV-
rated, 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 capaci-
tors capable of handling the output of a 100W transceiver. They do this by using capacitors with higher volt-
age 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, most-
ly 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 sin-
gle 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 tedi-
ous 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 Dunes-
tars, -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 align-
ment will have greater insertion loss than the same filter properly tuned. Taking circuit complexity into ac-
count, 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, be-
cause they are the simplest filters.
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Attenuation Performance: There are several ways to view the attenuation curves. Looking at overall atten-
uation 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 out-
side 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 indi-
vidual band filters have the best adjacent band suppression, thanks to refinements to his designs after publi-
cation of his QST article on filters. Depending on the arrangement of your antennas and the coupling be-
tween 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 | tested were very well
built and aligned. Approximate cost of the package | tested — six filters, the FM-6 switching matrix, and Ele-
craft 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 | 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-buiilt 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. | really enjoyed this project, and learned a lot
from it.

Array Solutions now offers Filter Max lll, 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 Il 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” 403A Series L
bandpass filters designed for use on the output of a power amp. At a cost of $300 each, they are an interest-
ing alternative to stubs in filtering power amplifier harmonics. One can only guess what “high power” means
to 403A — 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 har-
monics 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 attenua-
tion 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 403A filter
measurements; ADGE 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

1e0M Filter
TXBPF#1 TKBPF#2 W3INGQN Dune#1 Dune#2 ICE#1 ICE#2
Reject 160 X X X X X X X
Reject 80 -47 -48 -50 -35 -35 -18 -17
Reject 40 =71 -71.5 -83 =57 =55 -33 -32
Reject 20 -60 -60.5 =71 -33 -32 =25 =24
Reject 15 -51 -50 -48.5 -24 -23 -38 =27
Reject 10 =70 =71 -39 -19 -19 =23 =23
Insertion -0.22 -0.2 -0.27 =1 -1.1 -0.33 -0.5
BOM Fiter
TXBPF#1 TXBPF#2 W3INQN Dune#1 Dune#2 ICE# ICE#2
Reject 160 -42 -42 -51 -54 =56 -29 -29
Reject 80 X X X X X X X
Reject 40 =50 -50 -B7 -37 -28 -18 -18
Reject 20 -59 -61 -60 =70 -74 -42 =45
Reject 15 -50 -51 -50 -3d -3d -32 =31
Reject 10 -45 -47 -35 -24 -23 -35 -31
Insertion 0.32 -0.3 -0.47 -0.85 -0.95 -0.28 -0.35
4010 Fiter
TXBPF#1 TXBPF#2 W3INQN Dune#1 Dune#2 ICE# ICE#2
Reject 160 =70 -69 -69 -47.5 =47 =51 =49
Reject 80 -48 -48 -44 -55 -52 -48 -0
Reject 40 X X X X X X X
Reject 20 -65 -68 -T5 =49 =48 =53 =44
Reject 15 -48 -51 -50 -44 -45 =31 -28
Reject 10 -43 -45 -44 -42 -39 -42 -39
Insertion -0.35 -0.34 -0.44 -0.56 -0.57 -0.64 -1.3

Continued on page 23
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200 Filter
THKEPF#1 TXBPF#2 W3INQN Dune#1 Dune#2 ICE#1 ICE#2 403A-L
Reject 160 -88 =83 =44 =48 =47 =48 =45 =70
Reject 80 =64 =65 -39 =42 -41.5 =43 =41 =60
Reject 40 =1 =41 =55 =40 =40.5 =47 =42 -43.5
Reject 20 X X X X X X X X
Reject 15 =37 =35 =26 =42 =40 =37 =24 =54
Reject 10 -58 =59 =70 =48 =47 =31 =46 =48
Insertion -0.35 -0.35 -0.32 -0.683 -0.57 -0.75 -0.74 -0.23
15 Filter
TKXEPF#1 THXBPF#2 W3INQN Dune#1 Dune#2 ICE#1 ICE#2 403A-L
Reject 160 -82 -84 -80 -50 =50 -47 -43 -80
Reject 80 -28 -20 -85 -44 -44 =40 =37 -80
Reject 40 -65 -65 -62 -39 -39.5 -36 =33 -E2
Reject 20 -35 -36 -35.5 -42 =43 -43 -50 =40
Reject 15 X X X X X X X X
Reject 10 -34 -34 -E5 =53 =51 =31 -36 =49
Insertion -0.6 -0.65 -0.65 -0.8 -0.77 -0.75 -1 -0.486
TOM Fiter
THKEPF#1 TXBPF#2 W3INQN Dune#1 Dune#2 ICE#1 ICE#2 403A-L
Reject 160 -85 -85 =30 -53 -53 -4 -41 =80
Reject 80 -82 -83 =30 =47 =47 -39 -36 =80
Reject 40 -74 =71 -82 -42.5 -42.5 -35 -31.5 =80
Reject 20 -47 -48 -64 -40 -40.5 -32 -27.5 -70
Reject 15 =26 =27 =50 =36 =38 =38 =44 -42.5
Reject 10 X X X X X X X X
Insertion =0.67 =0.7 -0.72 -0.9 =0.8 -1.3 -1.4 =0.7

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 lan WO6TCP w6tcp@comcast.net
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mar
anaheim@hamradio.com

BURBANK, CA

1525 W Magnoha Bl 91506
(818) 842-1786

(877) 892-1748

Eric, KBEJC, Mar

Magnolia between

S Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St. 94606
(510) 534-5757
1?77) 892-1745
ark, WIZYN. Mgr

|-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 KearnyanIa Rd , 92123
(858) 560-4900
(877) 520-9623
Jerry NSMCJ, Mar

wy. 183 & Claremont Mesa
sandlenn@hamndlu com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 892-1749

Jon, KEWV, Mgr

So. from Hwy 101
sunnyvale<@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy, 19720
(302) 322-7092

800) 644-4476

ill, KAIIXF Magr
RT131/4 mi., So. [-295
delaware@hamradio.com

PORTLAND, OR
11705 S W Pacific Hwy
97223
(503) 598-0555

800) 765-4267

ill, KTWCE, Mgr
Tigard-99W exit
from Hwy 5 & 217
portiand @hamradio.com

DENVER, CO

B400  [1f Ave. #9, 80231
(303) 745-737

(800) 444-9476

John W@IG, Mar.
denver@hamradio.com

PHOENIX, AZ

10613 N 43rd Ave , 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr

Corner of 43rd Ave & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near WashingtonD.C)
14803 Build America Dr.
2219
(703) 643-1063

800) 444-4799

teve, WASHG, Mgr.
Exit 161, |-95, So. to US1
virginia@hamradio.com

SALEM, NH

(Near Boston}

224 N. Broadway, 03079
(603) 898-3750

YAESU

The radio

FT-950 Hr + 6M Transceiver

FT-897D VHFAUHFHF Transceiver

FTM-350AR 2wm/440 Duaiband

« 100W HF/6M « Auto tuner built-in+ 3 roofing filters
built-in « DMU-2000 compatible

Call Now For Low Pricing!

FTDX5000MP 200w HF + 6M Transceiver

« Station Monitor SM-5000 (inciudes) « 0.05ppm OCXO
(Included) * 300Hz, 600Hz & 3KHz Roofing filters (includd)

New!

FTDX-3000 100w HF + 60 Transceiver

+ HF/6M/2M/70CM « DSP Built-in « HF 100W (20W
battery) « Optional PS. + Tuner « TCXO Built-in

Call Now For Our Low Pricing!

FT-857D uita Compact HEAHFUHF

« 100w HF/6M, 50w 21, 20W UHF « DSP included
+ 32 color display » 200 mems « Detachable front
panel (¢sk-857 required)

Call For Low Price!

Ccanaase

FT-7900R 2my440 mobile

« 100 Watt HF/6 Meters « Large and wide color LCD
display «High Speed Spectrum Scope built-in « 32 bit
high speed DSP /Down Conwversion 1st IF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

* 100W HF/6M « Auto tuner built-in « DSP built-in
« 500 memories « DNR, IF Notch, IF Shift

Call Now For Pricing!

«50W 2M, 45W on 440MHz « Weather Alert « 1000+
Memories «WIRES capability « Wideband receiver
(cell blocked)

Call Now For Your Low Price!

FT-8800R 2m/440 Mobile

*\+UN +VAU+U operation « V+U full duplex «Cross
Band repeater function « 50W 2M 35W UHF « 1000+
memory channels « WIRES ready

Call Now For Low Pricing!

+ 50W 2m/440 - 1 watt 220Mhz « TNC built-in, Blue-
tooth capable « Band scope built-in + 500 Memories

=

=

VX-7R/VX-7R Black

50/21/220/440 HT
+ Wideband RX - 900 Memories
« SW TX (300mw 220MHz) « Li-lon
Battery « Fully Submersible to 3’
+ Built-in CTCSS/DCS « Internet
WIRES compatible

Now Available in Black!

VX-6R 2m200/440 T

+ Wideband RX — 900 memories
* 5W 2/440, 1.5W 220 MHz TX +
Li-ION Battery - EAl system « Fully
submersible to 3 ft. « CW trainer
built-in

HNew Low Price!

VX-8DR/VX-8GR

50/144/220/440 (VX-8DR)

2M/440 w/built-in GPS (VX-8GR)

« 5W (1W 222 MHz YX-8DR only)
+ Bluetooth optional (VX-8DR only)
+ Waterproof/submersible (7 for 30 min)
» GPS/APRS operation optional « Li-
1on Hi-capacity battery « Wide band Rx

FT-60R omyad0 swHT

+ Wide receiver coverage « AM
air band receive « 1000 memory
channels w/alpha labels « Huge LCD
display « Rugged die-cast, water
resistant case » NOAA severe weather
alert with alert scan

(800) 444-0047
Peter, KITM, Mor.
Exit1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

COAST 70 COAST

UPS - Mozt ltems Over $100

Rapld Dellverles From
The Stora Nearsst to You!

Come visitus
onlinevia

the Internet at
Iittp://rwew. iemradio,com

stome
" Gervice




