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The Quest for 222 MHz WAS 
 

Joel Harrison W5ZN, Charles Betz N0AKC, 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-Earth1 (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 MHz2 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. 
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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 450–512 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 

https://en.wikipedia.org/wiki/Repeater
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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, W0VB, on November 28, 1983. Nine 
additional radio amateurs subsequently achieved WAS as shown in Table 2. 
 

Table 2 – Original 220 MHz WAS Recipients 
Award 

# Callsign Date Notes 

2 W0SD 2/28/84 Submitted in person at ARRL same 
day/same time #3 not issued 

2 WB0TEM 2/28/84 Submitted in person at ARRL same 
day/same time #3 not issued 

4 K5FF 3/13/84  
5 W5FF 3/13/84  
6 WB5LUA 4/30/84 Now W5LUA 
7 VE3EMS 11/5/84 Now VE7PS 
8 W3GPY 3/26/86  
9 K9KFR 8/19/86  
10 KA0Y 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, W0SD, 
Marc Thorson, WB0TEM, and Barry Arneson, WB0PJB, embarked on a roving excursion (long 
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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. W0VB and W0RGU shipped equipment to KH6BFZ in Hawaii and then traveled there 
to activate that state. Regarding the portable equipment used, W0SD 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 “K5FF 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 
W0VB 4x17 ele CC Boomers 8877 D432 

WB0TEM 16x13 ele Yagis 2x4CX350 GaAsFET 
W0SD 16x13 ele Yagis 2x4CX350 GaAsFET 
K5FF 32 ft Dish 8877 D432 
W5FF 32 ft Dish 8877 D432 

WB5LUA 24 ft Dish 8877 D432 
VE3EMS 8x17 ele CC Boomers 8877 MGF1200 
W3GPY 8x14 ele KLM 8877 D432 
KA0Y 42 ft Dish 2x8874 MGF1200 

K2UYH 28 ft Dish 7930 MGF1200 
W4WD 4x17 ele CC Boomers 8877  
K7ND 4x17 ele CC Boomers 8877 MGF1200 
W1JR 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 λ Yagis 2x4CX250 D432 

K4KPV 4x17 ele 3.2 λ Yagis 8877 DXL3501 
WA8VPD 4x17 ele CC Boomers 8874 MGF1402 
KH6BFZ 8 HB Yagis 8877 GaAsFET 
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 
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“K5FF 220 Activity Newsletter” that Lee Fish, K5FF, 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 K5FF 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 N0UK 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, N9HF, 
and W5ZN each had 40 or more states confirmed on the band and were within reach of 
completing WAS. Dave Olean, K1WHS 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. 
N0AKC 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 1 - KB7Q Big Horn Pass Wyoming MS & EME 

 
 

 
Figure 2 - KB7Q in DN21 Nevada - EME 
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Figure 3 - KA6U Rhode Island 

 

 
Figure 4 - KA6U New Jersey (lower left) Activation at "Project Dianna"  

Site of the First Moonbounce Communication in 1946 
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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 W5ZN 12/28/21 50 N/A 
12 K5QE 1/11/22 50 N/A 
13 K1OR 1/12/22 50 N/A 
14 N9HF 1/18/22 50 N/A 
15 WA4NJP 1/19/22 50 N/A 
16 N0AKC 1/28/22 50 N/A 

N/A K1WHS 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 N0AKC in Wisconsin, N9HF in Florida, K1WHS in Maine, K1OR 
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 
N0AKC WI 12 10 1 27 
N9HF FL 9 20 - 21 

K1WHS ME 11 9 9 21 
K1OR NH 12 21 - 17 
W5ZN AR 21 16 - 13 

W5LUA TX 24 6 1 19 
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Figure 1 – N0AKC (WI) States Worked Via the Different Propagation Modes 

 
 

 
Figure 2 – N9HF (FL) States Worked Via the Different Propagation Modes 
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Figure 3 – K1WHS (ME) States Worked Via the Different Propagation Modes 

 
 

 
Figure 4 – K1OR (NH) States Worked Via the Different Propagation Modes 
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Figure 5 – W5ZN (AR) States Worked Via the Different Propagation Modes 

 
 

 
Figure 6 – W5LUA (TX) 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 Terrestrial 
Antenna 

EME 
Antenna Preamp 

K1OR Flex 6700 & 
DEMI xvtr Larcan SSPA 1x17 ele 

LFA 4x17 ele LFA GaAsFET 

K1WHS Elecraft K3 & 
DEMI xvtr 8877 2xFO16 HB 4x22 DEMI 

WA4NJP Yaesu FT-736R 2x4CX150 
350 watts N/A 36 ft Dish HB 

MGF1302 

K5QE Icom 756 Pro II 
& DEMI xvtr Solid State PA 4x7WL M2 8x222XP40 M2 AGO 

W5ZN Elecraft K3 & 
DEMI xvtr 

Lunar Link 
LA-12 2xFO16 2xFO16 ARR 

N9HF Yaesu FT-847 
& DEMI xvtr W6PQL SSPA 4xFO16 

(15 ft high) 4xFO16 ARR 

N0AKC Icom IC7300 & 
DEMI xvtr W6PQL SSPA 1xFO16 2x222-7WL M2 2 Stage 

DEMI 
 
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 MSK144 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: 

1 ”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 K5FF 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 

 

      
      N0AKC 2x222 7WL M2 EME Array                  N9HF  4xFO16 222 MHz EME Array 
 

           
   W5ZN 2xFO16 222 MHz EME Array                       WA4NJP 222 MHz Dish Feed 
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WB6NMT’s 220 MHz EME Array 

Circa 1983 
 

 
Paul WA4LYS and Fred W5FF in 1984 

 



Appendix 2 - 220 MHz EME Expeditions from K5FF EME Notes
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