The Quest for 222 MHz WAS

Joel Harrison W5ZN, Charles Betz NOAKC, and Al Ward W5LUA

The ARRL’s Worked All States (WAS) award is the most sought-after operating award in
amateur radio. Thousands upon thousands of radio amateurs around the world have earned the
award. While HF operators tend to focus on the DX Century Club (DXCC) award and VHF
enthusiasts pursue the challenge of the VHF/UHF Century Club (VUCC) award, interest in WAS
is shared by all.

The Worked All States Club was first announced in QST in January, 1936, during the same
period as the DXCC award was being developed. Except for endorsements the rules were
substantially similar to those used today. An operator was required to be in the same location for
all contacts. Currently one can move up to 50 miles away from an original location and still
receive credit for previous QSO confirmations. Unlike DXCC, the award did not start fresh after
World War II and earlier contacts remained valid. Among radio amateurs worldwide the award
remains very popular. Over time the certificate has undergone some changes, mostly to make it
more colorful.

Alaska and Hawaii gained statehood after the beginning of the Worked All States award
program. As a result, contacts with stations in Alaska must have been made after January 3,
1959, and contacts with stations in Hawaii must have been made after August 21, 1959.

While achieving WAS on the HF bands presents the operator with challenges, in no way does it
compare to the effort required to achieve WAS on the bands above 30 MHz. A station must
implement different operating modes with tropospheric ducting (tropo), meteor scatter (MS),
sporadic E (Es), Aurora (Au) and Earth-Moon-Earth! (EME) propagation methods in order to
complete a contact with all 50 states.

As 2021 came to a close, the number of WAS awards issued for the bands above 50 MHZ? is
shown in Table 1.

Table 1 — Number of WAS Awards Issued on Each VHF Band

50 MHz 1532
144 MHz 229
222 MHz 10
432 MHz 30
902 MHz 0
1296 MHz 3

There have been no WAS awards issued for 902 MHz or 2304 MHz and above. The low number
of awards issued on the bands indicated in the table illustrates the effort one must invest in
achieving WAS on these frequencies.



History of 1.25 Meter Band
Some experimental amateur use in the U.S. was known to occur on the "1+1/4-meter band" as
early as 1933, with reliable communications achieved in the fall of 1934.

In 1938, the FCC granted U.S. amateurs privileges in two VHF bands: 2.5 meters (112 MHz) and
1.25 meters (224 MHz). Both bands (as well as 70 centimeters) were natural harmonics of the 5-
meter band. Amateur privileges in the 2.5-meter band were later moved to 144—148 MHz and the
old frequencies reassigned to aircraft communication during World War II. At that time, the
1.25-meter band expanded to a 5 MHz bandwidth, spanning 220-225 MHz.

Amateur use of VHF and UHF allocations exploded in the late 1960s and early 1970s as FM
repeaters were placed on the air. Repeater use sparked a huge interest in the 2-meter and 70-
centimeter bands however this interest never fully found its way into the 1.25-meter band. Many
amateurs attribute this to the abundance of commercial radio equipment designed for 136—

174 MHz and 450512 MHz that amateurs could easily modify for use on the 2-meter and 70-
centimeter bands. There was no commercial frequency allocation near the 1.25-meter band and
little commercial radio equipment was available. This meant that amateurs who wanted to
experiment with the 1.25-meter band had to build their own equipment or purchase one of the
few radios available from specialized amateur radio equipment manufacturers. Many of the
repeaters which have been constructed for 1.25-meter operation have been based on converted
land-mobile base station hardware, often extensively modifying equipment originally designed
for other VHF bands.

By the 1980s, amateur use of the 2-meter and 70-centimeter bands was at an all-time high while
activity on 1.25 meters remained stagnant. In an attempt to increase use on the band, many
amateurs called for holders of Novice-class licenses to be given voice privileges on the band. In
1987, the FCC modified the Novice license to allow voice privileges on portions of the 1.25-
meter and 23-centimeter (1.24—-1.30 GHz) bands. In response, some of the bigger amateur radio
equipment manufacturers started producing equipment for 1.25 meters. It never sold well, and by
the early 1990s, most manufacturers had abandoned providing this equipment.

In 1973, the FCC considered Docket Number 19759, which was a proposal to establish a Class E
Citizen's band service at 224 MHz. The proposal was opposed by the ARRL and after the
explosive growth of 27 MHz Citizen's Band usage the FCC dropped consideration of the docket
in 1977.

In the late 1980s, United Parcel Service (UPS) began lobbying the FCC to reallocate part of the
1.25-meter band to the Land Mobile Service. UPS had publicized plans to use the band to
develop a narrow-bandwidth wireless voice and data network using a mode called Amplitude-
Companded Single Sideband (ACSSB). UPS's main argument for the reallocation was that
amateur use of the band was very sparse and that the public interest would be better served by
reallocating part of the band to a service that would put it to good use.

In 1988, over the objections of the amateur radio community, the FCC adopted the 220 MHz
Allocation Order, which reallocated 220-222 MHz to private and federal government land-
mobile use while leaving 222-225 MHz exclusively for amateur use. The reallocation
proceeding took so long, however, that UPS eventually pursued other means of meeting its
communications needs. UPS entered into agreements with GTE, McCall, Southwestern Bell, and
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Pac-Tel to use cellular telephone frequencies to build a wireless data network. With the 220—
222 MHz band then left unused, the FCC issued parts of the band to other private commercial
interests via a lottery in hopes that it would spark development of super-narrowband
technologies, which would help them gain acceptance in the marketplace. In the 1990s and into
the 2000’s paging companies made use of the 1.25-meter band. Most all such use ended by the
mid-2000’s, with the paging companies being purchased by others and services moved to newer
systems, or having gone out of business.

220 to 225 MHz (and thus 222 to 225 MHz) is only authorized for use by radio amateurs in ITU
Region 2 which is North, Central and South America including the Caribbean and current
activity is centered in the United States and a few stations in Canada. Unfortunately, the band is
not authorized for amateur radio use in other parts of the world

In 1988 following the FCC’s removal of 220-222 MHz for use by radio amateurs, activity and
interest in the band dampened. Even though 222-225 MHz became a primary allocation to the
Amateur Radio Service it left weak signal enthusiasts with the dilemma of having to modify
existing equipment to operate within this range and several operators simply decided not to do
so. Ever since the reallocation, amateur weak signal activity has never regained the popularity on
222 MHz it once did, although it still enjoys a significant amount of activity during the VHF
contests throughout the year.

The First Ten 220 MHz WAS Recipients
220 MHz WAS #1 was awarded to Terry Van Benschoten, WOVB, on November 28, 1983. Nine
additional radio amateurs subsequently achieved WAS as shown in Table 2.

Table 2 — Original 220 MHz WAS Recipients

Aw: rd Callsign Date Notes

) WOSD 2/28/84 Submitted in person at ARRL same
day/same time #3 not issued

) WBOTEM | 2/28/34 Submitted in person at ARRL same
day/same time #3 not issued

4 KSFF 3/13/84

5 WSFF 3/13/84

6 WBSLUA | 4/30/84 Now W5LUA

7 VE3EMS 11/5/84 Now VE7PS

8 W3GPY 3/26/86

9 K9KFR 8/19/86

10 KAQY 8/24/87

During this time, computer use by radio amateurs did not exist so computer-generated digital
modes were not available. When distant contacts were attempted beyond occasional tropospheric
ducting openings operators employed MS, Es, Au, and EME using SSB and CW to complete
contacts. The difficulty of these attempts far outweighs the luxury we enjoy today with
computers, high speed meteor scatter programs and digital signal processing.

There were some states that had no 220 MHz activity. To resolve this issue Ed Gray, WOSD,
Marc Thorson, WBOTEM, and Barry Arneson, WBOPJB, embarked on a roving excursion (long



before the term “rover” was commonplace among the VHF community!) from October 29, 1983
through January 22, 1984 to activate CT, DE, ID, KS, MD, NE, NV, NY, OR, RI, VA, VT, WV
and WY. WOVB and WORGU shipped equipment to KH6BFZ in Hawaii and then traveled there
to activate that state. Regarding the portable equipment used, WOSD noted “The portable
antenna was 8- 220 Yagi’s with about a 12-foot boom. We had a tri-pod and rotated and
elevated manually. We had horizontal and elevation markings and it worked fine. I think there
was always two of us. With just one it would be a bit of a challenge but with two it was

easy. Most of the time we could hear our own echo's. Of course, this was all on CW.”

The story of their adventures, as told in the “K5SFF 220 MHz Newsletter”, is reproduced here in
Appendix 2.

Stations active on 220 MHz during the early 1980°s utilized a variety of equipment as indicated
in Table 3 along with the antenna used for EME.

Table 3 — EME Equipment Used by 220 MHz Stations in Early 1980°s

Station EME Antenna Amplifier LNA
WOVB 4x17 ele CC Boomers 8877 D432
WBOTEM 16x13 ele Yagis 2x4CX350 GaAsFET

WOSD 16x13 ele Yagis 2x4CX350 GaAsFET
KS5FF 32 ft Dish 8877 D432
WS5FF 32 ft Dish 8877 D432
WBS5LUA 24 ft Dish 8877 D432
VE3EMS 8x17 ele CC Boomers 8877 MGF1200
W3GPY 8x14 ele KLM 8877 D432
KAOY 42 ft Dish 2x8874 MGF1200
K2UYH 28 ft Dish 7930 MGF1200
W4WD 4x17 ele CC Boomers 8877
K7ND 4x17 ele CC Boomers 8877 MGF1200
WI1JR 8x15 ele NBS Yagis GL6942 ALF-1023
KL7NO 4x17 ele CC Boomers 2x4CX250 Lunar
W6PO 16x7 ele Yagis 8877 GaAsFET
K1WHS 8x17 ele CC Boomers 8877 MGF1200
K7NII 8x4.2 A Yagis 2x4CX250 D432
K4KPV 4x17 ele 3.2 A Yagis 8877 DXL3501
WASVPD 4x17 ele CC Boomers 8874 MGF1402
KH6BFZ 8 HB Yagis 8877 GaAsSFET
WA4NJP 36 ft Dish 900 W MGF1302

Publicizing Activity

For the initial group in the early 1980’s, publicizing activation plans and operating schedules had
to be performed via nets on the HF bands, on a land line telephone or via regular USPS mail.
Email and the internet did not exist! This also forced a station to ensure the contact was complete
“on-the-air” and not in an internet chat room! In addition to QST, VHF conference proceedings
and newsletters were available that identified active stations and reports of activity however
these were distributed via USPS mail. Dave Olean, K1WHS, recalls one such newsletter was the




“KS5FF 220 Activity Newsletter” that Lee Fish, KSFF, produced on a mimeograph and mailed
out to interested operators. In the December 1982 edition, Lee noted:

“FLASH!!! 220 MHZ FIRST!!!

K1WHS using a single 220B Cushcraft Boomer yagi worked KSFF with her 32 foot dish
for the “FIRST” single yagi EME QSO on the band.

Dave took one of his boomers out of his just completed big array, sealed and
waterproofed for winter, and put it on a pipe with a U-bolt to the side of his tropo tower.
The back of the antennas was only 5 inches from the garage and the area was so tight that
he had to put it up vertically polarized. He ran 50 feet of 7/8 foam with a GaAsFET at the
antenna.

Though it was raining in Maine, the QSO was completed with 73’s in just 20 minutes and
the very first time we tried to run — 1000z to 1020z, December 6, 1982. We had to rotate
the feed in the dish 90 degrees between transmit and receive for a very easy QSO.

O.K. you guys get out there: Get those yagis pointed at the moon (no horizon) and call
me for a sked.”

In Ham Radio magazine Joe Reisert, W1JR, dedicated the September 1984 column “VHF/UHF
World” to 220 MHz EME and later presented an update on 222 MHz EME requirements at the
1992 Northeast Weak Signal Group conference. In the 1989, 1990 and 1991 Proceedings of the
Central States VHF Society Conference Peter Beedlow, NN9K, presented a list of active 220
MHz stations and in the 1990’s active 222 MHz EME stations were listed in the VHF EME
Report published by Doug Allen, W2CRS, with a list of “EME Ready” 222 MHz stations
assembled by Todd Evans, KB6IGC.

Distributing news and activity is, of course, much easier and more efficient today. So much so
that the number of internet chat rooms sometimes makes it difficult to keep up with the flow of
information. Slack is a current favorite of VHF ers however much of the meteor scatter chatter is
still on the NOUK Ping Jockey page with 222 MHz EME activity on the HB9Q 222 chat page. A
222 Activity email reflector is available on groups.io.

A New Quest Begins!

In late 2020 and early 2021 increased focus on 222 MHz WAS developed. K1OR, K5QE, NOHF,
and W5ZN each had 40 or more states confirmed on the band and were within reach of
completing WAS. Dave Olean, KIWHS and Ray Rector, WA4NJP, who were both active in the
early 1980°s were still active on the band and only needed one or two states to complete WAS.
NOAKC had worked and confirmed 32 states and concluded he could significantly increase his
state total with activity currently on the band. Interest was further heightened with planned
portable operations by Gene, KB7Q, in the west for MT, NV and WY and Peter, KA6U, in the
northeast for MA, NH, RI and VT. KA6U also hit several other states on the east coast and upper
Midwest providing new states for those in the 222 MHz WAS pursuit with lower state totals.
Photos from some of their setup locations is shown in Figures 1 through 4.
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Figure 2 - KB7Q in DN21 Nevada - EME
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Figure 4 - KA6U New Jersey (lower left) Activation at ""Project Dianna"
Site of the First Moonbounce Communication in 1946



The status of the group currently pursuing WAS is shown in Table 4. This reflects their standing
as of the writing of this paper.

Table 4 — Status of Stations currently pursuing WAS on 222 MHz

Award # Station Award Date | Completed | Needed

11 WS5ZN 12/28/21 50 N/A

12 K5QE 1/11/22 50 N/A

13 KIOR 1/12/22 50 N/A

14 NO9HF 1/18/22 50 N/A

15 WA4NJP 1/19/22 50 N/A

16 NOAKC 1/28/22 50 N/A
N/A KIWHS N/A 48 AZ, MS

Propagation Methods Used to Complete WAS

As previously noted, working all 50 states on any VHF/UHF band requires the use of multiple
propagation methods, especially EME on 144 MHz and above. The general impression among
casual VHF operators seems to be that 222 MHz propagation isn’t very good especially since it
is much higher in frequency than 2 meters and must act more like 432 MHz. Experienced 222
MHz operators know very well this is not the case, and in some instances 222 MHz produces
fantastic results. While meteor bursts are faster and shorter in duration than on 2 meters the
distances possible via meteor scatter are close to those on 144 MHz. Table 5 shows the
propagation modes used by NOAKC in Wisconsin, N9HF in Florida, KIWHS in Maine, K10R
in New Hampshire, W5ZN in Arkansas, and W5LUA in Texas (from the 1980°s) to contact 50
states while Figures 1 through 6 graphically depict the propagation method used for each state.
Tropospheric ducting provided the most success for the southern stations along with MS. The
northern and northeast states had significant success using these along with Au providing a few
more. Obviously working all states on 222 MHz is not possible using only terrestrial modes and
EME must be employed for states beyond terrestrial capabilities. This becomes even more
critical for stations located outside the middle USA on the east or west to grab a new state.

The first EME contact on 220 MHz occurred on March 15, 1970 between WB6NMT and
W7CNK and the following evening WB6NMT worked K2CBA as documented in the May, 1970
issue of QST. A photo of K2CBA’s 220 MHz EME array appeared in QST in December, 1969
and is also shown here in Appendix 1.

Table 5 — Number of states worked per propagation mode

Station State Tropo/Direct | Meteor Scat |  Aurora EME
NOAKC WI 12 10 1 27
NOHF FL 9 20 - 21
KIWHS ME 11 9 9 21
KI1OR NH 12 21 - 17
WS5ZN AR 21 16 - 13
WSLUA TX 24 6 1 19
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Figure 2 — N9HF (FL) States Worked Via the Different Propagation Modes
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222 MHz Equipment

The technological improvements in equipment that exists today enhances the probability of
success for terrestrial propagation modes and affords the opportunity for smaller stations to
complete an EME contact. The component structure of equipment used on 222 MHz has not
changed much over the years as the basic transverter layout remains the most popular. A
commercially available “all mode” radio for this band does not currently exist although some of
the major manufacturers have offered such in the past. One of the reason a stand-alone radio
does not exist is simple economics. As previously noted, the 222 MHz band is not an
international allocation so there is no market for such a device in Japan, Europe or countries
outside of north America. Today’s transverters, however, provide very low receive noise figures
and transmit power levels up to 100 watts, more than enough power to complete several tropo
and meteor scatter contacts. This power level is also more than enough to drive a tube or solid-
state power amplifier to increase the range of a possible contact or to employ EME. Combined
with a modern transceiver, a transverter can provide far superior station performance than any
previous stand-alone radio. Table 6 describes the equipment in use today by several of the 222
MHz stations pursuing WAS.

Table 6 — Equipment in Use Today by 222 MHz WAS Stations
Station Radio Amplifier TX;ﬂZSI:;?l Aﬂgﬂa Preamp
KI10R Fffg}ifi‘i t‘f‘ Larcan SSPA IXL1F7 :le 4x17 ele LFA | GaASFET
K1WHS E}gg&f; XK\?tr& 8877 2xFO16 HB 4x22 DEMI
WA4NJP | Yaesu FT-736R 2;540(%;53 N/A 36 ftDish |, GI;]; 0
K5QE Izrggls\%ir&rn Solid State PA | 4x7WL M2 | 8x222XP40M2 | AGO
W5ZN E}gg&f; XK\?tr& L“Ef_leink 2xFO16 2xFO16 ARR
NOHF gca]e)sgl\lj["fxfiiz W6PQL SSPA (145X£tct)nl§h) 4xFO16 ARR
NOAKC Ic%néll\g i(v)?r & | W6PQL SSPA | 1xFO16 | 2x222-TWL M2 2])%;%6

Expansion of Operating Modes Beyond SSB & CW

While the operators of the early 1980’s utilized the same propagation methods as those pursuing
WAS today, the operating techniques have advanced to an amazing technological level. The
introduction of the WSJT-x suite of digital software tools has exponentially elevated the ability
to detect and decode weak VHF signals. You no longer must sound like an auctioneer screaming
the last breath from your lungs to complete a meteor scatter contact with SSB. High speed
meteor scatter software programs like MSK 144 provide amazing decoding capability for the very
fast, short duration meteor bursts on 222 MHz. JT65 and Q65 allow detection and decoding of
EME signals beyond what was capable with CW in the 1980°s. This alone has permitted single
yagi stations the ability to complete an EME contact with 2 yagi stations and even single yagi to
single yagi contacts may be possible. For EME, though, dealing with Faraday rotation can still
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lock out stations for several hours. And what has become the most popular digital mode, FT8,
provides for easy contacts out to 500 miles even during marginal conditions.

No doubt this enhanced the quest of this second group of 222 MHz WAS contenders. One vitally
important element, however, that still remains and requires extreme dedication regardless of the
operating mode, propagation method or advanced software tools is the focus of the individual
operator to be alert, pay attention to propagation conditions, listen intently to the bands, make
schedules during optimum times and in some cases lose a lot of sleep to complete that one
exciting contact for a new state!

The 222 MHz Challenge!

Are you up to the challenge to pursue WAS on 222 MHz? Who will be in the next group to join
the “Quest for 222 MHz WAS”? Interest and activity on 222 MHz has increased, Alaska and
Hawaii have permanent activity now and portable operation from folks like KA6U, KB7Q, and
N7GP and others is being planned for the coming year.

Do NOT miss your opportunity to pick up a new state on an exciting VHF band!

Notes:
'The Journey to EME on 24 GHz” Al Ward, W5LUA & Barry Malowanchuk, VE4MA,
Part 1-QST October 2002; Part 2-QST November 2002

2 http://www.arrl.org/50-mhz-and-up-was-lists as of January 31, 2022

The authors would like to acknowledge the following sources for parts of this paper:
Central States VHF Society Conference Proceedings

QST & ARRL, The National Association for Amateur Radio

Peter Shelton, VE7PS, for supplying the KSFF 220 MHz Newsletters
Wikipedia

Ham Radio Magazine — Joe Reisert, W1JR

Northeast Weak Signal Group (NEWS) Conference, 1992, W1JR
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Appendix 1
EME Array Photos

e el e

NOAKC 2x222 7TWL M2 EME Array NIHF 4xFO16 222 MHz EME Array

WS5ZN 2xFO16 222 MHz EME Array WA4NJP 222 MHz Dish Feed

14



WB6NMT’s 220 MHz EME Array
Circa 1983

I d

Paul WA4LYS and Fred W5FF in 1984
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Appendix 2 - 220 MHz EME Expeditions from K5FF EME Notes

220 EME DXPEDITION
TO OR/NV & WY/ID
BY WBOTEM & WOSD

I hope Marc & I gave you some excitment on 220 with 4 states in 4 days. We thought
you might be interested in a few details of the trip and some observations we had.
First of all we feel things went really well. We worked a total of 41 different
contacts on the trip which is far above any other EME Expedition I've ever heard
about. From NV/OR we worked 16 on 220 and 15 on 432. From WY/ID we made 10
contacts on 220 and never tried it on 432.

As you probably remember we had planned on Gene-KD6R going to Nevada/Oregon and we
would go to Wy/ID. Unfortunately Gene had trouble and had to abort the operation
and return home. We made a quick decision to try and go to all four states. I
went to Marc's place on Tuesday evening, Oct. 25th and we worked on finishing up
the 432 antennas, put lights on the trailer, finishing phasing lines, and packing.
When Marc got home frome work on Wed. we finished packing, ate, and took off. It
took us 30 hours to get to our proposed site on the NV/OR border near McDermit,
Nev. We expected more people calling us on 3.818 and 14.345 on the way out as we
called on the freq. a good deal and monitored them 24 hours a day. We did talk
with K6PVS, W5FF, WOPUF, VE7BQH, and N6AMG on the way out. We forwarned them that
we had an excellent chance of being on a day early.

When we got near the site we made contact with WA7BRE-Pete on a repeater and found
out about our proposed site and got specific information on where to operate. Upon
arriving at McDermit 30 hours after leaving Akron, Ia having driven straight thru
we found a sheriff's deputy. We wanted a place where we would not be asked to
leave. He showed up where the state line was in the abandoned part of the airport
west of town about 1/4 mile. We started the generator and set up by trouble light.
We were on shortly after moon rise and tried to hear echo's with no luck. We
called and called on 3.818 and echo tested on the moon. Toward morning we did get
ahold of K7ND on 3.818 and at 1200 z heard our first signal from WOVB. We then
worked K5FF and WS5FF. Next was KAOY. We now were on 14.345 and talking with WSFF.
Lee KS5FF was telephoning like mad to try and get others on which we really
appreciated. On Friday we had no schedules we just called CQ and listened up.

We also worked in order K9HMB, VE3EMS, K/ND. We had a good deal of mooun time left
but Lee could find no one else to get on.

We got on Saturday at moon rise and worked WOSD on randoms (operator WBOPJB)
followed by WBS5LUA, K9KFR, W1JR, K9XY, WBOTEM, KIWHS, and W4WD. As we could hear
no one else and no one was on 20 meters indicating they were trying we went QRT on
220 Mhz and set up for 432 Mhz.

We had many local visitors at the site. We also were right by the staging area for
their homecoming parade on Friday which the deputy sheriff had forgotten about,
Everyone was very nice and some came back several times. Pete-WA7BRE came and
visited us which we appreciated. Our calibration was very good and we were always
right on the moon. We had 1000 watts out of the 8877 and had the pre—-amp antenna
mounted. We heard very well, We used all homebrew equipment that Marc put
togeter. We had lots of back up for absolutely everything except the generator.
Fortunately 1t gave us very little trouble. We had to replace a cotter pin on the
throttle once and re-gap the plug once.

We did not have ignition noise and local noise was very low. We operated out of a
tent. It was quite cold at night being about 15 degrees. We did not have snow,
but did have rain on Sunday. The WX was very nice during the day on Friday and
Saturday getting very pleasant out.

We got very little sleep and eat about 1 meal a day at best. We did drink lots of
coffee. Liason got much better on 3.818 and 14.345 as time went on. We want to



thank all of you who got on these frequencies.

On the way out, at various times on 3.818 and 14.345 as well as on the 70CM net we
mentioned we would try for WY/ID on Monday. We packed up on Sunday after making 15
contacts on 432 and left for our next location going North into Oregon. We made a
wrong turn just before leaving Oregon. We tried to cut across to Nampa on a gravel
road through the Mountains only to find the road washed out just beyond a big
silver mine near Silver City, ID. We had to backtrack about 20 miles for a total
loss of 40 miles. It was a rough mountain road with hair pin turns which made 30
mph a maximum speed. It was very pretty but it did get dark and was frustrating
to waste the precious time. We made it to Nampa and had to eat. We then spent a
very, very miserable night driving. We were both shot, we could not stay awake,
and it was raining. Our 75 meter resonator was out of resonance, so for the first
time, we could not work any one mobile. For about the last 100 miles to the WY/ ID
border it absolutely poured. I put in gas just before leaving I-15 and going on
Hwy 30 and got very wet. We did get 15 gallons for the generator at this point
which proved to be smart as we never found another gas station.

Fortunately when we got about 10 miles from Border, Wy the rain let up. I still
can't believe we could have been so lucky as it had poured for hours previously to
this. We arrived where WORGU had operated and did not like the spot because it was
wet, very close to the road, and the trucks were kicking the water up off the road
and it would shower over the proposed operating site. We decided to look for
another spot. We found one in about 45 minutes to the North. It was east of a
town called Geneva, Id and had a nice paved turn out, marker, and much less
traffic. We began setting up. It was misting and the clouds were right on the
ground. We were amazed we did not get soaked. We were mixed up in directiomns by
about 1/4 of a turn. We gave out the word on 14.345 that we were on site and
setting up. It took us about 3 hours to set up. We could not see Che moon or sun
so we set azimuth and elevation with a compass and level. 1I'm please to say when
we turned the receiver on there were loud signals immediately so we were right on
the moon. The site was in a big valley with no roads or fences to indicate
direction. I'm sure I'll never get a tougher test to find the moon. I was very
pleased to be right on the very first time. As most of you know it would have been
nicer if we had been on earlier but it was just humanly not possible. Marc and I
spent a really terrible night driving. 1I've never been any worse off until the
next night when on the way home we chucked it 1in.

Signals were fantastic. I am really disappointed we did not have a tape recorder.
I have never heard any thing like it. It has to be the most QRM there has ever
beeen on 220. Everybody was loud. Most of you were piled up. I copied 4 signals
on one freq. We tried to work those near moon set or nearly out of a window. I'm
not sure that is fair or not but being we worked everyone except K/ND it turned out
to be a great decision.

For those of you that fixed your system to work from horizon to horizon and who got
off work to try and work us I hope you were not to badly offended when I tried to
work those with limited windows and moonset problems. I can appreciate you were
all under a lot of pressure and I want to assure you I felt the pressure. 1 called
on all my DX experience, contest experience(top 10 in the nation on 10 meters and
sweepstakes ), and moon bounce experience. If it was a little confusing who I was
working 1is because if you did not come back after one call I assummed faraday was
not letting you hear us and I called someone else. On nearly every listening
period I could copy call sets from all of you!!! I want to expecially compliment
K1WHS and W3GPY. They went way up in freq. and were really in the clear. The rest
of you were killing each other being all over each other. Let me assure you as a
DXer for years on the Honor Roll I tunme 5 up plus some all the time.

In 180 minutes, 3 hours I was able to work 10 of you for an average of 1 every 18
minutes. From my end they were all very good contacts with absolutely no question



as to what was being sent. We could hear very well on all the contacts for the
whole trip. We did not work K/ND even though we tried for 2 hours and 10 minutes.
Jim was very loud for a long time but faraday was so slow he gave up before he
heard us. We had KBI9NM call his house and when there was no answer we quite after
another 20 minutes. We called CQ awhile longer, checked 20 meters to see if anyone
would tell us they were still trying. We got no response so we went QRT at 2145z
and started packing up. We left about 3 hours later. We really appreciate the
company of KAOY, K9HMB, WDOFOY, WBOPJB, N6AMG, K6PVS and anyone else I may have
missed that last night. During the whole trip I want to specially note K6PVS who
checked with us several times everyday, WS5FF, and from late Friday on WIJR who also
checked on us a lot.

We average 1.33 meals a day, we slept an average of 3.5 hours per day. During- the
first 48 hours we got 2 hours of sleep. We got a total of 15-20 hours of sleep for
the total 6 day trip. We drove 1506 miles to the first site in 30 hours and the
total round trip was 3100 miles. We got 13.5 MPG and run the generator 60 hours.
It took about 1 gallon per hour. We were on the moon a total of 29-30 hours so we
averaged a contact every 44 minutes we were on the moon.

How did we stack up with other Dxpeditions. N6NB/7 at the Utah/NV border worked 10
stations. WB4EXW and K4PKV worked 19 stations from Tenn. in 3 days. We feel we
did OK making 41 contacts in 4 days using nearly all homebrew equipment and still
leaving complete stations back home. The only commercial equipment was the HF rig
for 220 and the TS-600 and 432 microwave module. Absolutely all the rest was
designed by Marc and built by him and I. A special thanks should go to Marc for
all his work as he did a lot more of it than I did in the advance preparation. I
did spend several week ends at Marc's but Marc did most of the building. A special
thanks to Barry-WBOPJB who drove 200 miles to operate both our stations. As you

may of noticed we did not schedule our own stations so Barry had to monitor 3.818
and 14.345, hear us on random and work us.

What about the future. There is a lot more! We are going to go several places 1in
the next few weeks if at all possible so check the 70CM net and 3.818 CSVHF net 1if
you are interested. All I can say is if something happens and you miss it don't
complain. You have been warned. When we are on the road check 3.818 and 14.345
for the latest details AS WE ARE THERE. Don't blame anybody but yourself 1f you
miss us from a stop if you don't check and call us on these two freq.

One other tip. I'd try and increase your window. We always end up with 4 or 5
hours of moon time left and no one on the band. What a waste when you drive 1500
miles to put something on the air!!! When you design future systems I1'd sure try
hard to increase your window time. I realize this is a problem but Marc has very,
very small yard and he can operate 3 eme bands from horizon to horizon so if there
is a will there may well be a way to increase your window time.

What 1is possibly coming up? Tune in to find out!!! I assure you it 1is good !!!


















WBOTEM, WOSD, WBOPJB EAST COAST DXPEDITION

Seventy five EME gso's and 19 tropo qso's was the final total for the record
breaking East coast 220 DXpedition!

Top honors go to K5FF, W5FF, WB5LUA, WOSD, and WBOTEM who made gso's at every
stop! Following is a box listing of the EME gso's.
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WA3G00 reached us via tropo from VA, WV, MD, DE, RI and CT and W1JR from VA,
WV, NY, VI and RI. Other stations worked on tropo were W3GPY, W2WW, WIGCI, WB2EIF,
K4LHB, and N2BJ.

TRIP OUT i

Barry-WBOPJB and myself left Marc's-WBOTEM in a severe snowstorm at i1:00 pm
Wednesday, Dec l4th. After waiting since Sept. my new Citation came in late in the
day on Monday, Dec. 12th. It was really hectic rigging the new car for the trip.
We had to install a hitch, trailer light hook up, HF antenna, two meter fm Antenna,
HF rig, TWO meter rig with amp., car carrier, etc, etc. We also had to get another
tank on the generator.

The first part of our trip saw very bad visibility and then it turned to very
icy roads on I-80 in Iowa. There were over 50 eighteen wheelers in the ditch that
vere wrecked. If we would have ever slipped in I know we could not have gotten a
tow truck for days. We talked to Ken-KAQY on the way through. The roads finally
sihaped up near Peovria, Ill. We talked to Fred-WSFF and Edith-WAQCUFS. We found

that our home qth's were having blizzard conditions.

We did have to reposition the antenna’s and masting on the roof as 1t was
scratching the roof of the new car. I'm not very popular in regards to those
scratches on the new car! We made about 24 MPG for the trip. We did not have
enough power in 4th gear a lot of the time and 3rd gear was geared to low. We sure
could have used a gear between 3rd and 4th.

We had zood road conditions except on the Pa turnpike where we hit a bad snow
storm and ice for about 100 miles. I have never seen such crazy drivers in my
1ife. It wasn't safe to go 40 and trucks were passing us at 80 MPH and absolutely
biinding us. We contacted our liason-WB3LJK at the MD bhorder on simplex and
arrived at his house about 3:30 a2m and had 2 tour of his shack! We slept on Cthe
floor as thev had company and the beds were all full!

YW/VA BORDER ;
We gzot up about 8 am. Paul-K3EUG joined us for a hearty breakfast prepared Dy

Mike and we headed for the WV/VA border site which Mike and Paul had previously
arranged for us. We operated on the state line North of Berrysville, VA from Mikes




van. We had a good time, the WX was super, and we had lots of visitors. One even
went home and got his son and brought us brownies and hot choc. We seemed to work

the band dry as we called CQ toward our setting moon for 2 or 3 hours without
hearing anyone.

We packed up at daybreak and headed out,

MD/DE BORDER

We stopped for breakfast and said good bye to Mike and Paul and headed for
the MD/DE border. We had a very difficult time finding a spot on the border.
There are two huge power lines on the MD/DE border. We finally found a spot where
the power line wasn't quite on the border which looked good. We asked a number of
people, braved some mean looking dogs and got permission. It was on an English
riding course for a horse club.

An interesting thing is the stone boundary marker where we operated said M om
one side for Maryland and P on the other side which according to a elderly man
nearby stood for Penn. before Delaware became the first state. He said there was a
marker like this about every mile and that they were over 200 years old!

We had great luck here! Our noise level was virtually zero and coaditions
were good. As everyone needed Delaware we were pleased. To the best of our
knowledge we worked nearly everyone. We certainly worked everybody we heard!

We packed up at moonset while listening to WBOTEM AND K9HMB ragchew. Franmk
announced that he knew we had the car door open with the volume up listening to
their every word. He was absolurely correct!

We stopped for breakfast! You'll note the only time I mention eating 1is

breakfast because that was the only time we ate. We always ate one meal a day
which was breakfast!

NY/VT BORDER

We drove north thru PA on the turnpike. We checked into the 70 CM net just as
we had the dav before and were very appreciative of the opportunity to give oul
information on our plans! It was a long drive to the NY/VT location. We nit bad
WX 1in NY and had a lot of trouble with finding the right roads 1in the Schenectady,
Rotterdam, Troy area. We almost slid into the back cf a car om an extremely 1cy
street. It was the only close call of the trip. We finally got to the border at

about 0015z Monday, Sunday night local. We were very fortunate to fiand a spot we
cculd operate from the very first time. We set up im the enow! It was quite nasty
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wX. We had a nice visit with some visiting skiers from Ohio who were staying witl
the people we asked if it would be ckay if we operated. We asked the surroundicng
people everyplace we operated from. A while later when the Highway patrolman
stopped it felt good to have permission. He just could not believe we brough all
the stuff on the car but he was nice and told us to have fun. We explained to him
three times what we were doing but I don't think he ever did understand!

This was the only location we had trouble working home. For awhile we thought
we might have to stay a second night. It was getting desperate so we cranked the
generator up to all it was worth. On test conditions we were able to pim our bird
with the 2500 watt slug in it with about 10 watts of reflected power. We were
using 1/2 inch heliax. I know some of you wish vou would have heard us better but
let me assure vyou 1t was conditions.

Marc finally got his car started and headed for WOSD's QTH where he had
polorization rotation! It was terrible WX conditions in the mid-west. Sioux Falls
SD was constantly making the news. It was the coldest wx in 50 years, It was -30
degrees with wind chill down to -90 degrees. We were able to work Marc quickly
from WOSD and Marc headed back for Akron. Al-WDOFOY saved the day. Marc's



elevation motor decided to work and I was able to work Al- from WBOTEM's very
easily.

The fatigue really set in at VT/NY. Barry said the display was fading in and
out. I did great until after we worked WBOTEM and then I had a terrible time. 1If
you heard some really terrible CW it was because I was really seanding some! 1I'd
fall asleep on the zero and just keep sending dashes until I'd wake up.

RHODE IS

We then packed up at daybreak after some tropo work and headed for RI and
WIUHE. We arrived at paradise (Norm-WIUHE) the middle of Monday afternoon,
December 19th. Norm took two days of vacation so he could host us! I hope you
will all thank him! Norm showed us around Tiverton and Barry got some nice
plictures. We then set the array up in the driveway. We worked a couple of people
shortly after moonrise then the moon went behind the house so Norm took us out to
supper. That was great! We then came back and worked some tropo as it was 220
activity night. We worked quite a few! The moon by now was out from behind the
house and we were on the moon the rest of the night. Norm-WlUHE stayed up all
night and did a good deal of operating. He worked XSFF and WSFF! At mocnset we
went to bed. It was the first time Barry and I had been in a real bed for 6 days.
What sleep we had was in the car seat,

We decided to stay an extra day in RI to help out K9KFR and VE3EMS. It turned
out that it also gave Marc-WBOTEM a chance to get some rest as he had been going
night and day like us and was having a horrible battle with his elevation motor and
of course the coldest WX in 50 years.

I also talked to John-WIXX at the ARRL and found our previous request to
operate 220 EME from WIAW was welcomed. John was absolutely thrilled about the
idea. He told us we could set up right in the station, we could use HF liason, we
could call out or be called on the telephone, they would provide us with the proper
220 VAC outlet, etc. Anything we needed they would do their very best. The staff
at WlAW was at our disposal for any help we needed! At this point I called a
number of you and asked you to call others to be sure everyone got the word we

would be on from W1AW!

The second night at RI we did work K9KFR and VE3EMS. We tried very hard to
work K9HMB and K9XY for about 5 hours and could not do it. We could hear them but
faraday would not let them hear us! The quote of the trip was at moonset when
Barry called Frank on 3.818 and Frank came back and said '"this really sucks'". This
was our coldest tear down at 6 degrees above zero.

W1AW OPERATION

We got all the QSL's from Norm and headed for Wl1AW. We ate breakfast and
arrived at WI1AW about noon. Dave-KlZZ General Manager came running up and showed
us where we could pull right up to the WIAW building. John-WiXX was in the lobby
waiting for us. I turned Marc-WBOTEM and my cards in for WAS on 22C and my BYS8AA
card at DXCC. We then set up the station which we had down to a science at this
point. It took us just over one hour! We then had a grand tour of Hq. by
John-W1lXX. It certainly was great. We seen everything and got to talk to
everybody. It was just like we were visiting royalty! We also got a huge supply
of contest forms, seen the VUCC certificate, and the calls from the list WSLFL had
just sent that day along with the tapes from the space shuttle. I was impressed
with how well all the offices were using micro's and the mainframe.

We then got the great news that our WAS cards were OK and that Marc and I
would recieve plaques for WAS # 2 on 220 mhz. We tied so the next number will be

FOUR.

John=-W1lXX then got us a key for WIAW and took us to his home station and then
out to supper! We got back to WlAW and got a visual sighting on the moon to



confirm the array was right oun. I had good luck with my borrowed $200 compass
except it did not work if it got cold so I had to warm it up before it would work!

We now run 1nto a problem! The other WIAW transmitters were giving us
problems and there was general power line noise. When John said Wl1AW was at our
disposal he really meant it. He talked to Chuck the Station manager and they shut
down one transmitter at a time to help us determine where the intermod was coming
from. Two meter and ten meter were the worse so they turned them off! They cut
the rest back to about 20 watts with the exception of 20 meters which was cut back
to 600 watts. That pretty well cleared it up and we were able to work people. As
the evening went on the power line noise decreased and we were able to work most of
you right through what noise was left. At 12:45 pm eastern time W1AW went off the
air what small amount of interference left was completely gone. The big difference
was on 80 meters where we had a lot of interference because of only being about 175
khz away from the xmit fregq.

We worked 9 stations on EME and WA3GOO on tropo. We also worked quite a few
on 75 meters using the rhombic and kw. We filled out all the qsl's and addressed
them before we left. I also have photo copies of the log and extra qsl's if anyone
needs another 1f yours got messed up in the mail.

It began to snow during the night getting very heavy at daylight. We tore
down in about 8 inches of snow with it coming down in bucketsful. As we were
tearing down many of the staff stopped by to see how we had done. When we were
finished John had left a message for us to come over for coffee. When we entered
the Comunications department we got a standing ovation from everyone for tearing
down so fast in the snow! They had been watching out the window.

We got 1instructions from Leo, the 432 oprator who spent a lot of time with us,
on the best way out of town and we're on the road. The front wheel drive worked
great pulling us and the generator up the snowy hills. There was nearly a foot of
snow with more coming! We decided to head back on I-90. We had snow and bad roads
all the way to central Ohio. The snow did let up after the first few hours! We
did contact NOAIT-Curt just as we were leaving Mass. and made many contacts with
him all the way home! Also checking on us was WAOUFS, WBOTEM, WDOFOY and WB5SLUA
for which we are truely appreciative of!

We did not have any schedules even with our home stations. We were very
appreciative that you all honored our request that just the home stations call down
in frequency. That was very helpful!

We did feel the technique of sending zero's worked very well. GEverybody we
heard doing this we worked immediately!

SL CARDS
QSL cards for ail locations including WIUHE and WIAW will be going out as soon
as the pictures are ready which should be soon!

EAST COAST STATISTICS

The east coast dxpedition covered over 4000 miles. We arrived acr Marc's on
Friday evening only to get snowed in until Saturday afternoon. We got home for
Christmas eve but with difficulty. Barry ran out of gas about 15 miles from Sioux
Falls and had to catch a ride and go back for his car. I had to walk the last 3
miles to my house as the roads we blocked. It was -30 degrees with a wind chill of
=70 degrees. I did freeze my face in a couple of spots but nothing serious as I
was very well dressed!

We had only one very small equipment problem losing a tranistor in a low power
28 Mhz IF we had. We had an extra so it was no problem!



We had 1/2 inch hardline on xmit and more power 30 our transmit should have
casily been 3 db more than previous trips.

THANK YOU
A special thank you to WIJR, KAOY, W3GPY, KD6R, and WORAP for financial

assistance. We also want to thaok WIUHE, W1JR, WA3GOO, W3GPY, WB3LJK and K3EUG for
support and back up while we were out east.

Also a big thank you to Barry-WBOPJB and my XYL-Edith and Marc's XYL Gloria!
It wasn't to neat for the xyl's back home with the worst cold snap in 50 years!

FINAL COMMENTS

It seemed that other than moon rise or moon set times stations working us who
could use vertical polorization had much better luck. WBSLUA who worked us at
every location both west and east coast said he worked us vertically polorized at
every stop! Marc-who operated WOSD whea we were on the east coast always worked us
vertically poliorized.

Another proof of the advantage of polorization rotation is K5FF and W5FF who
worked us at every spot both east and west. I don't think we have ever missed a
sequence with them. I know we did not on the east coast trip.

The call area that we had the most trouble working was nine land because of
the polorization problem! My hat is especially off to K9XY who did not always make
it but sure did try!

KAQOY azimuth was frozen so we had to work him when the moon went 1in front of
his dish during a 15-20 minute window.

The recent Dxpeditions by WBOTEM,WOSD, and WBOPJB have covered over 8000
miles, traveled through 23 states, and completed 160 EME gso's operating from 13
states and logged about 90 hours of generator time. We have operated from 5
borders. Our gso rate for the east and west coast was one gsO approximately every
40 minutes. This seems like an impossible rate but when you consider we have many
stations calling us at once so faraday can rarely prevent us from not hear some of
them and they hearing us it is more understandable. If you throw in our tropo
qso's it drops to one gso every 30 minutes for our total on the air time.

There 1is no question that ARRL will accept one gsl for two states or two grid
squares 1f the operation takes place exactly on the state line or grid line and the
card clearly indicates this. The station has to straddle the line, We typically
put our antenna array right on the state line and John-WlXX said that they would
count one card for two gso's as in fact we were in both states or grid squares at
once. We have proof with photo's and local witnesses that we were exactly on all 5
borders. I discussed this very thoroughly with John-W1XX who has the final say 1in
these matters. I will send two gqsl cards but 1t 1s not necessary!

Nebraska/Kansas Trip

WBOTEM, WBOPJB, and WOSD plan to operate from the NE/KS border the night off
January 21st local or January 22nd GMT. Liason will be on 3.818 and 14.345. You
can check the 70 cm net for the latest information. Everything will be the same as

past Dxpedtions.

Spring or Early Summer Trip
Details are tentative but we do plan cn going to ND, MT, and possibly WY. We
may do some 432 and 144 EME on this trip.

SLIDES FOR CSVHF CONFERENCE
KEN-KAOY has asked us to put on a slide show at the conference on our trips so

we are putting that together.




CONTINUED 220 ACTIVITY

As WAS are completed on 220 I hope you will stay active on the band! I
believe collecting grid squares can be a real incentive to continue to be active on
the band. The grid square totals will be published in the standings box on 220 in
QST. I know I plan on keeping active on this band and I hope you will to. By the
way I'd like a schedule from the home station to work a new grid square if we have
not worked since Jan. 1, 1983.

/73, E4d-WOSD ,Marc-WBOTEM and Barry-WBOPJB



	W0SD OR_NV_WY_ID.pdf
	W0SD OR_NV_WY_ID p1
	W0SD OR_NV_WY_ID p2
	W0SD OR_NV_WY_ID p3

	W0VB_KH6BFZ Hawaii.pdf
	W0VB_KH6BFZ HAWAII p1
	W0VB_KH6BFZ HAWAII p2

	W0SD_NE_KS.pdf
	W0SD_NE_KS p1
	W0SD_NE_KS p2
	W0SD_NE_KS p3

	W0SD 13 State East Coast.pdf
	W0SD 13 State East Coast p1
	W0SD 13 State East Coast p2
	W0SD 13 State East Coast p3
	W0SD 13 State East Coast p4
	W0SD 13 State East Coast p5
	W0SD 13 State East Coast p6




