
M eeting and VE Session Announcement 

T he general meeting program this month will be Amateur Radio Emergency 
Preparedness presented by Multnomah County ARES Emegency Coordina-
tor Eric Stephenson, KK7UE. Eric w ill have a video program on how ARES 
operates in emergency situations, w ith emphasis w ill be on what we as Ama-
teur operators can do.  

A lso joining us at the March meeting w ill be our new Oregon ARRL Section Manager, 
Marshall Johnson, KK7CW. Please come meet w ith Marshall for a brief update and 
questions session. The club meets at 7:30 PM in the auditorium on the lower level of 
One Liberty Center, 650 N.E. Holladay Street, Portland, Oregon. Entrance is at the rear 
of the building. The VE test session w ill take place at 6:30 PM in the conference room 
on the lower level.  Please contact n7xb@arrl.net or w7lt@arrl.net, or call 503-257-7320 
to assure a spot. 
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ideal solution for the new key: 
many were reworked with the help 
of a hack saw. The irrevocably 
converted bug became known as a 
paddle. 

In the Beginning Was the  Straight Key:  
A Chronology  of  Paddles and Keyers 

Continued on Page 2 

T he devices we use to 
manually transmit Morse 
code have long held a 
fascination for many 

amateurs. Here's one collector's 
overview of the evolution of 
sending instruments, including a 
timeline.  
 

First there was the straight key to 
send Morse Code. Then the semi-
automatic "bug" was invented 
(patent 1904) which mechanically 
made a series of dots. About the 
time of WW II black boxes were 
developed which electronically 
made the dots, and also the dashes, 
and also the spaces, all in perfect 
time. The speed could be adjusted. 
 

These machines, now called 
keyers, needed a special key to run 
them. At that time none were 
being manufactured. The 
horizontal action of a "bug" was an 

Manufacturers started selling new 
paddles with a single lever. Keyers 
became more sophisticated and 
could utilize two levers--for 
squeeze or iambic keying. More 

A Bunnell 1910-vintage sideswiper, in use for more than 50 years. (Donated to ARRL 
by Ted Obrig, W4JIT) 



 

Continued, Page  3 
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new paddles were devised. The 
cycle continues. It has been a rich 
and varied history with many 
different makes and models. For 
me, putting these pieces of history 
together is an interesting 
unfinished puzzle. In this era of 
collectibles, keys including 
paddles have attracted many fans. 
Books have been written about 
them too. Collecting paddle keys is 
fruitful because they are still  
available (some more than others) 
and have been produced in great 
variety of design. It is also fun to 
use collectible keys on the air. 

-N7DK 
 

A Brief  Bibl iography: 
 

Heathkit: A Guide to the Amateur  Radio 
Products, by Chuck Penson WA7ZZE, 
Electric Radio Press  Inc, Durango, 
Colorado 
 

Vibroplex Collector' s Guide, Tom French 
W1IMQ, Artifax Books, Maynard, 
Massachusetts  
 

The Vibroplex Co Inc, William R. Holly, 
The Vibroplex Co Inc, Mobile, 
A labama 
 
Editor' s note: Chuck Grey, ND7K. got 
first ham licensed 1971. He's a life 
member of the ARRL. Chuck has been 
collecting keys, mostly paddles, for the 
past eight years and is now retired 
w ith QTH in the Florida Keys (no pun 
intended). Chuck likes to work / MMs, 
mostly on 40 meter CW and via The 
Waterway Net. ND7K is looking for 
additional information, and help 
would be appreciated, especially 
production figures and sales prices. 
Contact him via e-mail to nd7k@amsat.
org. 
 
 

A Chronology of  Keys 
and Keyers 
 

This chronology, though not 
complete, puts in order the major 
ideas, events and products 
involved in  the development of 
paddle keys. Of course, a paddle 
can't work without a keyer, so I 
have included  some keyer history. 

Bartlett, W6OWP, uses reworked 
bug. 
 

1953:  February QST, John Kaye, 
W6SRY, introduces "The Ultmatic- 
The Keyer with a Memory," the 
first in a series of memory keyers. 
 

1959:  May, W9TO, first transistor 
keyer (50 Years ARRL, pp 102, 129, 
140). 
El Key, Poucel Electronics, by R.E. 
Poucel, W2AYJ. Sold until 1963. 

 

1960:  Vibro-Keyer (Vibrokeyer) by 
Vibroplex, single paddle, "ori-
ginal" parts. 
Autronic single-lever paddle, 
Newport California, patented 1963. 
(TVC 7). A lso keyer. 
Transistorized keyers: March, 
Magkee; September, Ultimatic. 
Hallicrafters T.O. Keyer HA-1; 
1961 HA-4; HA-1A to 1970 
(WD5EOG). 
 

1962: J.A. Hills, W8FYO paddle 
(rocker on needle posts) to 1963. 
Two models, $24.75. 
First iambic paddle ad in QST by 
Nikey (W1IMQ). 
  

Old unknown paddles are being 
found and new ones being 
invented. It is history  in the 
making. 
 

1888:  Bunnell Double Speed Key 
"sideswiper" maybe first paddle. 
Patented. 
 

1940: April QST, "Electronic 
Keying" by Harry Beecher, W2ILE. 
May QST, "An Inexpensive 
Electronic Key," George Grammer, 
W1DF (two tubes) 
 

1942:  Electronic keyer made by 
Lovett Garceau Electro-Medical 
Laboratory. 
 

1948:  Mon-Key, Electric Eye 
Equipment Co; first commercial 
electronic paddle/ keyer. 
October QST, "Further Advances 
in Electronic Keyer Design," F.A. 
Bartlett, W6OWP. 
 

1950: Eldico "Electronic Key" 
Model EE-3 paddle/ keyer. (Intro to 
K, p 56) 
 

1951: February QST, "In Search of 
the Ideal Electronic Key," by Roy 
Brann, W6DPU. 
December QST, "Compact 
Automatic Key Design" by F. A. 

Keys, from page 1 

First iambic paddle advertised in QST, the "Nikey". Pete Rodabaugh,W7PR 



Continued on Page 4  
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1964:  Brown Bros Mach Co, St 
Louis, both straight key and 
paddles, pivot type. 
 

1965: Heathkit HD-10 single-
paddle keyer (used micro 
switches). First keyer kit. Heath 
may have sold more than 50,000 
HD-10s (WA7ZZE). 
'FYO patent issued, but J.A. Hills 
out of key making. (Intro to K, p 25) 
Palomar sells first keyer, IC with 
Brown Bros paddle (later used 
HAM-KEY); oldest (but not first) 
keyer maker and first to use ICs 
(K6NY). 
 

1967:  Iambimatic (iambic) keying 
described first by H. G. Gensler, 
K8OCO (W1IMQ). 
 The DA Keyer by Omega 
Electronics Co, paddle/ keyer, $85. 
  

1968:  Autronic stops making 
paddle and keyer. Patent issued 
1963. 
John Curtis founds Curtis Electro 
Devices, first keyer EK38. 
  

1969:  Ten-Tec KR5/ 6 drawings. 
Company founded 1968, made 
numerous keyers/ paddles. 
 

1970: Ten-Tec paddles first 
advertised, Models KR 1, 2, 5, 20 
and 40. KR20, $60 (K4JU). 
 

1971: August QST, "How to Make 
a Low-Cost Keying Mechanism," 
by A.K. Weis, WA5VQC, describes 
how to convert bug to keyer 
paddle.  A new paddle cost more 
than $20, but an old surplus bug 
like a Lionel J-36 could be had for 
$3. 
Jim Garrett, WB4VVF, builds first 
Accu-Keyer (WB4VVF). 
 

1973: August QST "The WB4VVF 
Accu-Keyer," by James Barnett, 
WB4VVF (and August 1975  and 
July 1976) is one of the most-built 
QST construction projects; 
WB4VVF sold more  than 20,000 
circuit boards. 
Curtis 8043 keyer chip appears. 
First "keyer on a chip." 
 

1974:  Brown Brothers go from 

pivot to leaf springs. 
 

1975: Heathkit HD-1410 iambic 
keyer, leaf spring paddles, $49.95 
kit. 
HAM-KEY, St Louis, iambic pad-
dles $30 plus keyers and straight 
keys; sold keys to MFJ, Palomar for 
resale (Ham-Key then Ham Radio 
Center). First, and possibly only, 
key with molded plastic frame. 
HAL licensed 'FYO patent, made 
iambic in 1976, $32 (or $153 w/
keyer). 
Teletek introduces 'FYO-type iam-
bic by W9OAH (W9OA) $28. Sold 
to Bencher (MM #25). 
Wm. M. Nye, Master Squeeze Key 
SSK-1, $23.95 (their only paddle). 
Ten-Tec Ultramatic Keyer KR50, 
their most advanced paddle/
keyer, $110. 
 

1977:  Bencher selling paddles 
based on Teletek, $40. Founded 
1975. (W9KNI). 
 

1978: HAMCO, Eureka, California, 
bought key production from HAL 
and added magnets. 
Garsoe buys Vibroplex, moves 
company from New York to 
Maine, retools (Holly). 
Trac-Key by Trac Electronics to 
1980 (W1IMQ). 
J.A. Hills, W8FYO, dies in Phoenix 

A vintage Vibroplex “ Blue Racer”  bug.  Rick Lindquist, N1RL 

December 1, age 72 (WB4FJJ) 
Curtis 8044 (then M, B & ABM) 
best-selling keyer chip ever. 
 

1979:  Iambic by Vibroplex, first 
new key by Garsoe, pivot on 
Original frame. 
Brown Brothers Machine stops 
making keys. (TVC 2) 
J. Yurek, K3PGP, and others, TRS-
80 CW software. First TRS-80 ad 
inQST  1978. 
 

1980: Autronic patent expires. 
 

1981:  Heathkit SA-5010 keyer, cap 
touch paddles, memories, micro-
processor. 
 

1982: J.A. Hills 'FYO key patent 
expires. 
Brass Racer by Vibroplex (bought 
from HAMCO based on 'FYO 
design). 
 

1983: December QST "CW on a 
Chip," by Bob Shriner, WA0UZO 
and Paul Pagel, N1FB, Curtis  8044 
keyer project, circuit board design. 
Morsum Magnificat first published 
in Dutch in 1983 by the late Rinus 
Hellemons, PAØBFN. 
 

1984:  Heathkit discontinues the 
HD-1410, its most popular 
paddle/ keyer. 
 

Keys, from page 2 



Baptists will be cooking lunch for 
all in attendance.  Come and par-
ticipate as a shelter client or just 
come and have a look around.  
Lunch is provided free of charge to 
all participants. 
 

When:    Saturday, April 5th, 2003 
Time:     10:00 a.m. - 1:30 p.m. 
Where:   Greater Gresham Baptist 
               Church Building A              
               3848 N.E. Division Street 
               Gresham, OR 97030 
 

Please RSVP to Disaster Services 
(503) 528-5708 "Volunteer Work 
Station #2," so we can plan an ap-
propriate size meal. Please list 
your name, phone number and 
how many in your family are plan-
ning to attend. 

-W7LT 
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Red Cross Shel ter Exercise 

New ARRL 
M emberships 
Benef i t PARC 

Treasury 
 

I  f you are considering joining 
ARRL, or if you are rejoining 
after a lapse of 2 years or 
more, you can really help the 

PARC treasury by joining via the 
club. PARC will receive $15 from 
the ARRL for each membership we 
process. ARRL membership is now 
$39 per year, and includes 12 
issues of QST magazine. For more 
information on how you can help 
PARC, contact us at W7LT@arrl.
net, or call 503-771-1773 and leave 
a message. 

-W7LT 

"Amateur Radio 
Newsl ine" Returns 

to 146.84 

T he professionally pro-
duced news program 
"Amateur Radio News-
line" has returned to the 

PARC 146.84 MHz repeater. 
Thanks to Frank, KA7CGG, and 
other volunteer operators, "News-
line" will air as before on Monday 
evenings follow ing PARC Net, 
which convenes at 7 p.m.  
 

"Newsline" will begin between the 
end of the net and 8p.m., depend-
ing on net duration and post-net 
activity. A ll stations are invited to 
listen in. Additional originating 
source stations are needed to assist 
KA7CGG on a rotating basis. 
Operators interested in helping 
with "Newsline" may contact 
PARC at W7LT@arrl.net or by 
calling 503-771-1773.  

-W7LT 

E ver Wonder: 
· What the Southern Baptists do 

to help out in a disaster? 
· What an American Red Cross 

shelter is like? 
· How Amateur Radio is used in 

a shelter? 
· How the Southern Baptists, 

Amateur Radio and the Ameri-
can Red Cross work together? 

 

Now is your chance to find out. 
Come and participate in a joint ex-
ercise between the American Red 
Cross, Oregon Trail Chapter and 
the Southern  Baptist Disaster Re-
lief Team. The American Red 
Cross will be opening a shelter at 
the Greater Gresham Baptist 
Church,  Building A. The Southern 

Keys, from page 3 

1985: HAM-KEY stops making 
keys. 
English edition of Morsum 
Magnificat published. 
Heathkit improves the SA-5010(A) 
keyer. 
 

1986: KENT twin paddle by R.A. 
Kent Engineers, England. (had 
been making straight keys since 
1982). 
 

1987:  Dutch edition of Morsum 
Magnificat discontinued; magazine 
moves to England. 
G4ZPY paddle keys, single and 
twin; later keyers & straight keys. 
 1989:  Artifax Books begun by Tom 
French, W1IMQ; key collectors' 
books (W1IMQ). 
 

1991: Heathkit discontinues SA-
5010A, their last keyer (Heath exits 
ham radio market in 1992). 
 

1992:  Jones, Surry, England, 
paddles/ straight keys to 1997, 
imported by Palomar. 
N7CFO starts KEYLETTER. 
Tom French, W1IMQ, starts The 

Vail Correspondent (TVC) key 
collectors' quarterly journal. 
 

1993: MFJ 564 chrome base 
Bencher type paddle, made in 
Taiwan, $49.95 
 

1994:  Mitch Mitchell, WA4OSR, 
buys Vibroplex from Garsoe, 
moves company to Mobile, 
A labama. 
First readout display keyer, Uncle 
A lbert's, January QST, more than 
500 kits (N4UAU). 
  

1996:  Square Racer by Vibroplex, 
first new key from new owner, 
Mitch, now W4OA. 
Mouser discontinues Curtis 8044 
"keyer on a chip," produced 18 
years, retailed for $15 to $20, used 
by OEMs in radios, keyers and 
kits. By now, many new HF 
transceivers have built-in keyers. 
 

1997: Morse Express, biggest 
Morse items retailer, keys from 
seven countries, sold more than 
1000 keys in first year plus books, 
kits, etc. (N1FN) 

(Continued on page 8) 



Calendar at a Glance 
 
 

PARC VE Session and General  
M eeting Friday, March 21, Testing 
at 1830, Meeting at 1930.  One 
Liberty Center, 650 N.E. Holladay 
St., Portland.  See announcement, 
page 1 for program details. 
 

M ultnomah County ARES M eet-
ing  Thursday, March 27th at Fire 
Station 2, 4800 NE 122nd, at 7 PM  
A ll hams are invited to attend!  
(ARES is the Amateur Radio Emer-
gency Service which rovides vital 
volunteer communications during 
natural and manmade disasters.) 
 

PARC Board of  D i rectors M eet-
ing, March 24th @ 7PM—Round 
Table Pizza, 6250 SE Foster Rd.  
Open to all members to attend. 
 

Copy deadl ine for the sPARC gap, 
Friday, March 28.  Copy must be 
either in hand with the Editor or 
must be committed by this date. 
 

Club Breakfast, Saturday, April 5, 
9 a.m. at Old Country Buffet, 10542 
SE 105th, Portland (just east of Mall 
205). 
 

Red Cross Exercise, Saturday, 
April 5, 10 a.m., Greater Gresham 
Baptist Church, 3848 N.E. Division, 
Building A, Gresham, OR.  (See 
article about this event on page 4). 
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Net Information 
OSB Alumni  Net         
Sundays at 6 PM                  146.840 
Handi  Hams Net 
Sundays at 7 PM                  146.840 
PARCNET 
Mondays at 7 PM                146.840 
ARES Net             
Wednesdays at 7 PM           146.840 
ARES D1 Net   
N ightly at 7:30 147.320/ 146.840 alt    
NW Traf f ic/Training   
N ightly at 6:05 PM     146.800 MHz 

YL Net (2 Rivers)     
Wed at 8:30 PM            147.24 MHz 
NW Swap&  Shop     
Sat at 9 AM                   146.80 MHz 
CW Net (HVSSN)     
Mon-Fri at 7 PM           28.130 MHz 

tra Class licensee, Kevin drafted the 
first charter of the Friendship Ama-
teur Radio Society (FARS) after re-
turning with other PARC members 
from the first Friendship Radio-
sports Games held in Khabarovsk, 
former Soviet Union, in 1989. FARS 
now has chapters in the USA, Rus-
sia, Canada and Japan, and Kevin 
served as FARS International Secre-
tary from 1995-99. He continues to 
serve as FARS USA's General Coun-
sel. Kevin also has served as EC/
RO for Oregon City ARES/ RACES 
since 1997. Kevin would like all 
PARC members to know that he 
will be always available to field 
questions, complaints, and sugges-
tions concerning the Oregon ARRL 
Field Organization. He may be con-
tacted at wa7vtd@arrl.net. 

P ARC Life Member Kevin 
Hunt,  WA7VTD, has been 
appointed as  Assistant 
Section Manager by Ore-

gon Section Manager Marshall 
Johnson, KK7CW.  An attorney 
and ARRL volunteer Counsel, 
Kevin joined PARC in 1984, served 
as PARC President 1993-94, and 
has represented PARC in legisla-
tive and administrative matters, as 
well as representing individual 
amateurs in tower proceedings. 
Kevin was instrumental in drafting 
the amateur-friendly Gresham and 
Oregon City tower ordinances, and 
chaired the PARC Tower Defense 
Committee that achieved deletion 
of prohibitive requirements from 
Portland's Buildings Bureau poli-
cies affecting ham towers. An Ex-

Repeater/BBS/Node  
Information    

W7LT/ R                    146.840  voice 
W7LT/ R                    146.940  voice 
W7LT/ R                 147.180   packet  
PARC   144.910   packet BBS, node 

Welcome New M embers 
 

Richard Booth, W7VPV 
Portland, OR 
 

Dick Bass, W7SMR     
Milwaukie, OR 
 

Dennis Newton, AC7UY 
Portland, OR 
 

Byron Windhorst, KD7NWV 
Portland, OR 
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WA7VTD Appointed Asst. SM  

Portland Amateur Radio Club, 
Inc.- W7LT 
A non-profit organization run 
exclusively for one or more of the 
purposes as specified in Section 
501(c)(3) of the Internal Revenue 
Code, Vol. 17, No.6. 



 

PARC is an ARRL  
Special  Serivce Club 
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Ad Rates 
 

A dvertising insertion 
rates are based on the 
column inch, based on 
a column width of 3 

1/ 2 inches for all advertising. 
 

The standard rate (12 insertions 
per year of the same copy) is billed 
at $24.00 per column inch for one 
year's insertions.  For example, a 
Business Card ad is 2 column 
inches, and would be billed at 
$48.00 for the year.  Space sold for 
full page-width ads (half and full-
page ads) will be billed at tw ice the 
number of vertical inches of the 
layout (7 1/ 2" wide by either 5 or 
10 inches for half or full-page in-
sertions, respectively). 
 

Copy preparation is the responsi-
bility of the advertiser.  Advertis-
ing contracts are available by 
emailing the Treasurer, and inser-
tion rates are payable in advance. 

-W7LT 

President :   
Ed Burress, KC7GFX  
kc7gfx@arrl.net 
 

Vice President :   
John Pinkerton, K7ZSK 
K7zsk@juno.com 
 

Recording Secretary: 
 

Treasurer, Stat ion Trustee, 
PARCNET Manager:  
Pete Rodabaugh, W7PR 
w7pr@arrl.net 
 

Membership Secretary:  
Pat Kennedy, KD7HDP 
kd7hdp@arrl.net 
 

Director (1 year):   
Bert Younglove, WA7AXO 
wa7axo@arrl.net 
 

Director (3 year):   
John White, K7RUN 
jdwhite@teleport.com 

 

Publ ici ty/Newslet ter:   
H. Lea T. Ball, AL7W 
al7w@arrl.net 
 

Volunteer Examers:   
Bruce McCain, N7XB 
n7xb@arrl.net 
 

QSL Manager: 
Fred Winter, KD7T 
cfwinter@attbi.com 
 

Social  Act ivi t ies: 
 

Club E-mai l : 
w7lt@arrl.net 
 

Please note that there are a few  
positions that are not filled in this 
list.  We would encourage anyone 
with the time and energy to assist 
w ith the decision-making pro-
cesses of the club to please step 
forward, with the thanks of the 
other officers, directors and com-
mittee chairs of the club. 

Who Does What? 



I f you are a current member of 
PARC, you know already 
that your current member-
ship ended in January and 

that it's time to start thinking 
of renewing for this year.  If 
you're considering joining for 
the first time, we welcome you 
to join us.  New or former mem-
bers are always welcomed. 
 

If you are considering joining 
the American Radio Relay 
League, doing it through the 
club will net us a portion of 
your dues.  This offer is also 
extended to those re-joining 
the League after a 2-year lapse 
in membership. 
 

Something else you might con-
sider at the same time is order-
ing QSL cards (a portion of the 
proceeds goes to the club).  
You may think $60.00 is a high 

Portland Amateur Radio Club 
An ARRL Special Service Club, Serving the Public Since 1941 

W7LT 
UTC: MHz: Your RST: QSL: 

PSE! 
TNX! 

2-Way: 

Date: 

Portland Amateur Radio Club  

4110 S.E. Hawthorne Blvd., PMB 211   •    Portland, OR 97214 
New M embership, Renewal  and QSL Card Order Form 

 
Name:___________________________________________________________                   Call: __________________________ 
 
Address:_________________________________________________________________________________________________ 
 
City: _______________________________________________ State: __________      ZIP: ______________________________ 
 
Home Phone:: ___________________________________________ �   Check here, if you do not want this number published. 
 
Work or Business Phone: ______________________________    �   Check here, if you do want this number in the club roster. 
 
Class of License: _____________________ ARRL Member? �   Yes  �   No  Expires: ____________________________________ 
 
E-mail Address: _________________________________________ �   Check here, if you do not want this address published. 

Please make checks payable to Portland Amateur Radio Club 
 

�   Renewing Member:    �   $18.00, Full or Associate   �   $12.00. Student  �   $24.00, Full Family Membership 
�   New Member (to expire 12/31/03):  �   $18.00, Full or Associate  �   $12.00, Student  �   $24.00 Full Family Membership 
�   1000 QSL Cards (see sample above):  $60.00 
Please provide the fol lowing addi tional  information for your QSL cards: 
 
County: ________________________ Former Calls: ________________________________  Awards: ______________________ 

�   ARRL Diamond  �   ARRL Life Member Logo  �   No information boxes (for use with labels)  �   Other artwork (you provide)  

price to pay, but for what you get 
(3-color printing on semi-gloss pa-
per), it's actually quite a bargain.  
We'd invite comparison with the 

offerings of any business that ad-
vertises in QST.  PARC QSL cards 
are only available to members. 

-W7LT 

Look ing to Join Us, or to Renew Your M embership? 

 

Portland Amateur Radio Club                                      Club Station 
4110 Southeast Hawthorne Blvd., P.M.B. 211                                   Ex-W7KYC 
Portland, Oregon 97214                                                         Multnomah County 

Confirming QSO with: 
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Portland Amateur Radio Club 
4110 S.E. Hawthorne Blvd., PMB 211 
Portland, Oregon 97214 

First  Class Mai l  — Do Not  Delay! 

 

PLACE 
STAMP 
HERE 

(Continued from page 4) 
NorCal K8FF paddle kit, 1600 or 
more sold in two months. $30, 
NorCal QRP Club (K8FF). 
  

1998: Palomar stops making 
keyers. Had offered many models 
in 33 years, longest run of all 
manufacturers. 
Telegraph Collector' s Guide by Tom 
Perera W1TP. 
The Vail Correspondent 
discontinues publishing. Last issue 
is #24, July 1998. 
 

1999: Morsum Magnificat, which 
had been on the verge of ceasing 
publication, gets a new editor and 
publisher, Zyg Nilski, G3OKD. 
 

Abbreviations: 
 

Information in parentheses 
indicates source  
 

 MM = Morsum Magnificat 
 TVC = The Vail Correspondent 
 Intro to K = Introduction to Key 
Collecting, by Tom French, W1IMQ  

M r. Hassler Goes to Newington 

Dave Hassler, K7CCC, formerly of Vancouver and active on 146.84, has 
joined the staff at ARRL Headquarters as Assistant News Editor. W7PR 
stopped by Hq in December to visit w ith Dave, taking this photo in the lobby. 
Dave's website is www.qsl.net/ k7ccc  Congratulations Dave! 


