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Wow, there is a 101 happening as we speed into fall. In a biur, the September contest and the new fall Sprints are specding
by.... Thers seemed to be good activity in the September contest, at least the half (Saturday) that I operated. | hear there
was 2 good aurora Sunduy that I missed, and that probably added some good grids to the tally, Remember 10 send in your
logs. This should be easy for compaiter log, users. The hardest part is remembx:ring Lo email before the cutoff daie. 1 sent in
my September QSO party log via Email. It would be mice to got a confirmation back that the leapuc received it T pucss
they will eventually advance the technolopy to put our minds at ease!

The confercnce was once again a well received cvent. Many (amiliar faces ~voices / calls arriving cither at the hospllality
night or the next morning. 1t was chvicus that interest in all of the talks wag high becpues the speakiers were abls o hold
the imterest of the attendees, without lesing many to hallway ot parldng lot conversations, Thanks to John for pulling
tagether an interesting linenp of speakers again this vear, And of conrse our thanks to the Speskers who activated the
assas.

Great weather greoted us at the new Hamarzsma site, What a dillerence from last yoar! Throught that rain slicker. knowing
I wouldn't need it. bt T didn't want to jinx the event. 1t was the firsi vear here after the demisc of the old drive-in, and not
the easiest place fo find. Attendance was reol good and hopefully some good treasnres were acguired to add that new band.
Thanks to our chairman, Mark and Bob, for makin B iliis transitional year a success. ' .

With the main club fund raising event behind us this year, it is now tme to get into contest preparation moede. The
weather is perfect now for making those owside improvements. Early assistance requests to the contest copumittec arg
apprecialed. Hopefully the remnants of hurricane Floyd didn't generate too much damage.

Don't forget this years Leonids shower, perhups storm, 1 hope it happens aﬁain, as last year the peak made 2 meters secm

like a weekend afternoon on 20 meters. This year could be as good or better! The predicted peak is on November 17 this
year. A great information link is; htp: /fscience nasa govimewhomerheadlines/ast22jun%y 1 him

Ed, WA3DR(C

MEETINGS
Third Thursday each month at 8:00 PM
Southampton Free Library
947 E. Street Road
Southampton, PA 18966
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CALENDAR OF COMING EVENTS - OCTORER 1999

2 23" Annupal Mid-Atlantic VHF Conference will be held ar the Hampion Ino in Willow Grove, PA. 1-215-639-3515,
Contact Jobn, KEB3XG at jshakb3xp@aol,com for furiher details or check the Mt Airy YHF Radio Club web pape al

wwyw. LI.net. Paclorats.
3 HAMARANMA *99 will be held at the Middiciown Grange Fairgrounds in Wrightstown, PA T1 on 146,52,

9-10  PA Q%50 Party. See Oct. QST page 86 for rules.

14 Packrat Board of Directors meeting al the QTH of Bob, N3XEM at 8:00 PM. All interested Parties invited. Call 215-822-
07749 for dircctlions,
17 EF Hill Hamfest at the Sellersville Firc Hall in Sellersvitle, PA, TTon 145.31. bttp S efhill ampr.oi g,
21 Packrat gencral membership meeting at the Southampton Free Library on Street Road in Southampion, Pa, gt 8:00 PM,
All club members and VHFers itvited.
21-21  Micenwave Update " will be held in Plano, TX. Contact Al WSLUA at 972-562-6018 or Al Wardhp.com for
further info. Packrats Paul, W2PED and john, KB3XG will be giving a talk,

28 LEAP INTO THE MICROWAVES with the Packrats! 903 and above. Every 4th Thursday of the mionth opetate from 8 to
10 PM local time on any bard 903 MHz and above, For coordination on those difficult Jong haul comacts F44.260 MHz is
the suggested liaison frequency. So here's your chance to fix what broke in the contost and work al those stations you
missed,

31 ARREL Internatlonal EME Contest, See Sept. QST pagc 114 for rules.

SWAP SHOP:

{zmd al] adstothe edior)
FOR SALFE: CALLSIGN BISTORY. Name and address of each holder since 1912. Cost $15 plus SASE for prinied
CERTIFICATE. Wanied CallBooks before 1970 and QST's before 1940 will buv or trade. Also looking for 1%2 Ham Radio License
Plates for my collection. Ron Allen W3IOR, PO Box 73, Bethel, De. 199310073 or call 302-875-1100.

FOR SALE. Lynne Graves, daughter-in-law of Hal, W3HFY still has many items left from Hal's estate. See the Aupnal igsue of
Cheesebits for an extengive List of items, In addition to thal list there is also a Kenwood TS7008 2 meter tig and 2 Yaesu FT726R
triband multimode rig with 50, 144, 432 Mbe modules and 2 satettits module available, Most Joom ngs including VHF thru the
IC765, ICT75, and 10741 HF transceivers are available. Call Lyrne at 610-258-0231 and ncgotiate a rig.

T1D BITS
Check the latest happenings of the Mt Airy VHF Radic Club by checkin &£ our web page at hitpi/fwww. ij.net/packrats,
VUCC Award Checking: If you want Q5L cards checked for your imitial VIICC Award or an update, contagl Hammy, W3IIT at
hbrowni@soicenet.com or 610-584-4844. 11l do updates (up to 25 additions) at regmlar club meetings.
New VUCC Awards: 50 MHz, 200 grids for Craig, K3CWH and 225 prids for Harry, KIHZO0 and 125 grids for Kay, WT3P, the
ARRL Alantic Diviston Dircotor,
The OctfNov issue of Feed Point, the newsletter of the North Texas Microwave Secicty includes articles on: Notes on Cooling,
FHEMT Amplifiers, KILPS’s Notes on the Easy Verter for 10 GHe. and 2 reprint of The Crawford Hill VHF Clyb Technical Report
#20, Method for Estimating Recziver Noise Temperature. .

23 rd Ann

tates VHF Conference/Hamarama 99

First, my thanks to the chairpersons for both events!! Both events were well attended, and from all inpats 1 hirve received, the
weekend was both informative and fun.  OF course the events could not run without the support of others. It was £00d fo see many
club members at both events, and the hospitatity night prior to the conference.

These events only run smoothty with good club participation and planning. We were a litfle light on planning this vear, in part due
1o the cancallation of the mecting due to the hurricane. As a resuit, a little 1acticsl "enhancement™ wag reqaired on hamarama game
day. Thanks to all who helped pull in the reigns, you know who you arc!

1 have word from NK8Q that we have locked down the grange site for naxt year. With the first vear under our belt, and microwive
wpdate coming here next year, we should expect a great cvent next year also,

Thanoks again to all who helped ont, Ed, WA3IDRC,
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23 rd Annual Mid-Atlantic States VHF Conference Report
de, John KBIXG

The 1999 Pack Rat Conference was 2 huge success. Things started out right with the Friday night hospitality suitc, About 30 VHFers
showed up for drinks, snacks, and to share batle stories.

On Saturday we had 7i people in anendance with a record 9 technical presentations. Topics ranged from roving to home brewing
and operating. Brian, ND3F was brave enough to take the aficr dinner speaker slot. (You know how hams are afier a few beers)
Also for the ist time we were on schedule, This was due 10 an idea from W3RJW. Ron suggesied that we give prizes away during the
day as bribes. This ot everyone back in their seats by 12:50 pm sharp. Ron said “N's amazing what hams will do for a $10 waich." .

The Pack Rats hosted another hospitality suit¢ before the evening banquet. We were told by the hotel management that alcohol was
not allowed in the lobby or conference rooms. Alcohel was permitted in the board room across the hall under the condition that no
more than 5 people at a time could be drinking, This rule was stnictly enforced by our Beer Captain Phil, WAINUF and (he Hard
Liquer Licatenant Will, K3PHY,

N3AOG's wotkplace neiphbor again provided food for lunch and dinner. There was plenty of food for all. 1 finglly found cut how
Diick gefs such a good deal on the food. He promiscs o clean np the pots and pans afierwards. And I don't mean just squirting things
off with water. He and Janice wers up until midnight wrestling with Brilio pads.

Harry, W3IIT and Gary, WA2OMY were absent this year but without these guys working months in advance, the prize table would
have been empty. Harry worked on a linle Excel spread sheet that helped track prizes and prize donors. Evervong went home with a
prize, some worth well over 500,

WIRTW was ablc to steal a "good" PA system leom work. I was told that he was there at 7 am selling things up. The club owns 2
linle 5 Watt squawk box that works OK, but in a large room. it really makes a difference to bave a docent Eysiem.

Poor Dave, WiKM and Gene, KB3IIB were stuck out in the lobbry all day taking money from people. These guvs arc there EVETY YCar
buet miss the presentations, Next year I will attempt to employ some Pack Rat XYL's for this (ask.

Lastly the "Tech Room" wus a big hit. Guys brought in boxes full of mystery circuits with coancctors. Paul, W2PED, Lenny,
N3NGE, and Gerry, S8B Elcctronics manned the equipment throughout the afterncon irouble shooting problems and making
Triends. Lenny says we should do 1his sort of thing a couple times 3 yvear at a regularly scheduled club mesting. I think that's a pretty
good idea.

As Fred Sanford used to say, "M's the big one Elizabeth” Next year we are hosting Microwave Update. This is 3 4 day event (Sept
28th 10 Ot 1) incleding Hamarama on Sunday, We had great chib participation this vear bat we will necd even more planning znd
help next year. | know all of von puys will really like Update. 1 will try to 521 things up in advance so we can sil and enjoy the ¢ntize
weekend. (Hamurama excluded.)

Thanks to everyone for making i a great Conference and Hamarama weckend, de: KB3XG

The Triode Board
de. Tan, GISEX

The Triode Board is a new solulion to the control and protection of triode power amplificrs, It folfows the same successfisl formulg
asGISEK's Tetrode Boards: all the necessary contrel, praicction andmetering circuits on a ready-made PC board, along with a
comprehensiveUser Manua! gnd on-line support.

The Triode Board is configurable 1o usc with almost any amaicur-sizegronnded-grid amplificr, and has been tested on a wide range
of triodes. More details on the web site! The kit includes a double-sided PC beard with prinied componentlocations, all the
components for the PC board and the 38-page UserbManual Experienced constructors can buy the bare board and the UscrManual,
which includes o complete parts list. _

For details of the Triode Board and Telrode Boards, visit htip:{fwww,ifwtech.demon ¢o.uk/gdsck Triede Boards are available
NOW from G3SEX. [n the USA. Triode Boards and kits will be available in mid-October from Down East Microwave, Inc al (908}
996-3584. 73 from Ian G38EK, Editor, *The VHF/UHF DX Book' 'In Practice’ columaist for RadCom (REGR).

CHEESFERBITS SUBSCRIPTIONS

Checsebits subscriptions are available to everyone interested in activities and information from the VHF thorouph the microwave
frequencics, Subscriptions are for 1 year of 12 issues. Fora subscription, scnd the folfowing information:

Mame: Call: __

" Bireet Address: : :
Town: State: £ o
Subscription Raie: $190.00 per year {USA). $12.00 {Canada), §15.00 (Worldwide)
Oclobor 1999 Send to: SUBSCRIPTION/ADVERTISING MANAGER

Bob Fischer, W251, 7258 Walnul Avenue, Pennsauken, NI 0%110
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TROPO 101

By William Hepburn, hepburrw/@iotal net
Editors note: Will has siarted putting tropo forecasts on the Weuk Singnal YHF Reflecter. This posting of Will's (with his
permisgion) is in rosponse to requests for further info on Tropo propagation. Hope his explanations help all,
Will's posting By no means am I an expert on propagaticn modes, but T had 2 Tellow ask me about some of the tropo modes and
thoughi that this might be a chance to give a quick rundown on the modes {or those perhaps not completely familiar with the
differences between them. : : : ' :
AL 1999-09-27 12:09 AM, TIA of the WSVHF {ist wrote' I wonder if vou know where on the web 1 can get a pood explanation of the
similaritics & differences among all (he similar sounding propagation modes like tropospheric duciing, wopospheric scatter,
tropospheric enhancement, back scatter, sidk scaiter, normal scatter, cie. Or you can explain it if you don't know of any web pages.
I'm famitiar with aurora, Es, F2, knifc edge diffraction, rain seatier for 10 GHz, etc. But some of the modes sound like they must
have very small differcnces between them, and that's where the confusion comes in for me. TIA, :
The medes are defined by the mechanics behind them, A Tropo DX mode is any condition that scatters, reflects or refracts signals in
the Troposphere altowing DX to occur. Refraction occurs when the normal Index of Refraction has been aliered {boundarics between
different (ypes of airmasses wsually cause this) Enhancement and ducting in particular form a grev line. As a rule of thumb,
Erhancement is DX via inversions below 1500 ft above ground. Dueting is DX via inversions above 1500 f (The Jayer of the
troposphere below 1500 £ is called the *boundary laver” in meteorclogy),
Tropospherie ¥/UHF I¥X Modes:
Line-of-Sight {(GW) is normal continuous reception where the receiving and pansmitting anlennas can see cach other taking into
account the 443 Eanth curvature of radio waves.
Tropoapheric Scatter (Tr$) is ever-present under normal conditions, That's the mode that produces [he distant fultery signals that
randomly fade in and out. These are your most distant regular stations (hai barely make it in. Depending on your docation and
equipment. Tropo scatter can extend to 200, 300 or even 400 miles. The theorstical maximum limil is 500 miles. Scatter is caused by
small particles/droplets in the air such as hare, dust, clouds, etc,
Tropospheric Enbancement (TrE) (aka Tropospheric Refraction) is common nnder normal conditions, On most clear nights the
ground radiates and the air near the pround cools. Eventually an inversion is formed and stations that pormatly fade in and out via
ropo scatter come in continuously with increasing strength. Also weaker tropo scatter stations that are normally not heard (because
their signal sirengths never cross the background noise threshold signal level) also begmin to appear. When the sun cones up, the
ground & air heats up, the inversion breaks down and the enhancement disappears. The enhancement is subtle on some nights. and
very obvious on other niphis, Distances arc no different than vour Lopae scaner caiches; it's just that the signals are stronper. Tropo
¢nhancement is greatly influenced by tereain, From a DiXers point of view, nmitiple directions useslly are enhanced at the same
Hme. :
Tropospheric Dacting {TrD) is an abrormal condition. An inversion has formed at a much higher level above the ground, This
inversion is not formed due fo nighttime radiation/cooling bul rather because of some other weather phenomenon (high pressure
subsidence alofl, warm frontal boundary, cold frontal boundary, oceunic or lake inversion, Chinooks, etc). Because of this ducting
can oocur day or might (though it strengthens at night) is not normally influenced by terrain (East of the Rockies) and from 3 DXers
point of view is normally either nni- or bi-directionat. In fact.typical ducts are shamply directional. Distinces are theoreticaliy
pnlimited. One large area can have multipic ducts going on simmtaneously but they arc usually paralle) paths. It is possible in a very
strong high pressure syster to have large arcas of ducting creating mulli<tirectional openings. These are the rare "Blockbuster”
openings that make DXers mouths water.
Special Cases:
Rain Scatter (RS) is a tare mode that sometimes occur on the higher UHF-TV channels. A band of very heavy rain {or rain and
hail) at a distance can scatter o even reflect signals. The effect is the one used for Tricrowave Weather Radars, Distances are
typically around 100 miles, though up (0 400 miles is theoreticatly possible, (Note that heavy snow is not a useful reflecton).
Tee Pellet Scatter (85) (called Sleet Scatter in the US) is similar to Rain ScaHer but is cavged by bands of Tce Pollets in the
winferine, ’
Aircraft Scatter, {AS) (aka Tropospheric Reflection) is stmply reflection off of aircralt although reflections off of focks of bitds are
also possible, A rare form of reflection is "Chal Scutfer”. Chaf is strips of metal foil sent out by the military during training
exerciscs. Chaf helps to confuse encmy radars but also helps to produce DX Maximum distances for all reflection modes are again
up to 500 miles, :
Lightning Scatter (IS) is a mode that is sometimes discussed bl there is litile documentation on it. The theory is that lightning
strikes producs iomized trails. Reception is similar 10 other forms of scatter except that the DX is more burst-like similar to MS. LS is
a mode that is very hard to distinguish and rarely reporied,
Reflections off of hills and mountaing and Knife-Edge Diffraction are not considered (rue DX modes since they are ommi-present,
though fhey can help to exiend DX via the other modes.
Backscauter and Sidescatter are terms normally used when describing ionospheric DX
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As far as forecasting Enhaoccment vs Ducting, the reason that 1 stick with Jjust Pucting is becanse it is 3 jarpe-scale phenomena can
be put down in a forecast in a rcasonable amoum of e and produces the best tropo. Enhancement is forccastable but it is so
dependant on regional and focal terrain and condifions that it would be a labour-intensive effort {not 10

mention a very lengthy one) to forceast for all of North America. The process thal one would have to use (o properly forecast
Enhancement for 3 particular area is the same that 3 metecrologist would vse to forecast overnight low empertatures, chance of fog

raches, ot - .
I hope this helps oot a [ew DXers out there 735, Will,

MILLENNIAL CUMULATIVE MCROWAVE CONTEST
Sponsorod by NEW.5.

Purpose; to encourage microwave aciivity year round

Goal: to work as many siations in 2s many grids as possivle, and 1o CNCOMUTAZE NEW DLCTOWAYE DPEralors
Period: Jannary 1, 2000 thtough Dec. 31, 2000 '

Rules:

I. A station muy be worked once in cach 4 digit grid squarc on ¢ach band above 900 MHz from anv 4 digit grid square in any
calenday month. In subseqeent calendar months, station X may again contact slation Y in the same 4 dipit grid square as long as
at least on of the two stations has moved 10 miles or more from any previous location. For example if W1GHZ logs & contact
from FN42 with N1SAI in FN33 in January, then in February, W1GHZ may again log a contact from FN42 o N1SAI in FN33
as long as one or both stations have moved 10 miles or more from thhe tocatons used in Jatuary,

2. Either station mgy move to another 4 dipir z3d square for additional comtacts.
3. Exchange is 6 digit grid sguare, or 4 digii square with penalty, If sn operator doesn't know what planet he is on, il docsn’t
count,

4. All contacts must be at leasi one iglometer and botween different 6 digit grid squares. with the exception of 4 station's initial
contact on a hand, which may be any distance. All modes are permissibic.

Grid circling and other manafactred comacts are prohibited. If it foels like 2 manufactured contact, don’t do it

There is no rule 6.

Any lorm of Lagon is acceptable: lower frequencics, Inlernet, telephone, coli phone, semiphone or whatever,

Equipment may only be used for one call sign per calendar month, except for members of rmediate family. Thus a spare rig

may be loancd out to different operators, but only one operator per month, (A new vanity or upgraded callsign is the same

operator),

¥.  Coperaticn and amaicur spirit are encoutaged. This ain’t a DX contest

10. Any mode that allows exchange of information is perminted, within rules of FCC or other licensing autharity.

11. Have fun|

Scaring: _

1. Each contact scores one distance point for cach kilometer distance between the 6 digil squarcs as calculated by the BE program.

2. If only 4 digit grid squarc is exchanged, then distance is calowlated 1o the cormer 6 digil square which progluce the smallest
distance.

3. EME contacts use terrestrial distance if grid squares arc oxchanged, as above. If only TMO reports are ¢xchanged, then the
comlact is scored as 500 distance points.

4. Mnultiplier: Each unique combiration of 4 digit grid squarcs between which a contact is made is 2 muhiplier of one for each
band below 24 GHe, and a multipliiier of two for bands at 24 GHz and up. All colors of light count as one band.

5. Bonus points: Each new callsign worked scorcs 100 boous points. If 3 station changes callsign during the vear, each may be
counted (This relieves other stations of keeping track of all the varity changes).

5. New band bonus. Any contact made on a band where the operator has never ever made & contact befote scores an additional
1061 honng points, This meanss onee in a lifetime for ¢ach band,

7. TOTAL 5CORE=distance poirts X multipliers + bonus points. -

LOGS: should be submitted by 31 Janmary 2001 to NE.W.S. Summarics will be posted on (he internst as received so vou know the

logs aren’t Jost. The internct site will allow interim results to be posted during the year 1o gncourage aclivity,
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AWARDS: The highest total score in Notth America will recetve a gaudy trophy. I theee is a higher score in the test of the world, a
second trophy will be awarded. Second through fifth eplace entries will Teceive a plaque, and sixth thry tenth places will receive a
certilicate (unless more plagues are sponsoredy. All entries wiil be Listed on the infernet.

24 Hz SCALER FEED AND MOUNT

For the DirectP( or Prime Siar Dishes
_ _ . By Chuck Swedeblom, WASEXWV
The cxisting feed on the two dishes provded a measured efficiency ef 60% at 10.368 MMz, ] decided to exploore the possibiliy of
using the dishes at 24 GHz and built this feed to fit in place of the origional one. Since my antenna range is foo small (92°),
WAGQYR and I iocaled two sites about a ha!l mile apart on twe sides of 4 small canyon 10 conduct these tesTS using an antenna of
known gain. The results of these tests showed that thhe DirectPC” antenna had an efficiency of 59% usng gghis feed at 24.125 GHz.
The original tests on the Prime Siar disk did not perform this good, but the Prime Star dish wq 5 used and had been instatled here in
Ridgecrest for two years or more, wheteas the DirectPC dish was brand new, Also, there iz some doubt in my mind that the Prime
Satar 1ests may be flawed. Further tests of the Prime Star will be conductcd in the neear future,

I'built the Scaler Feed us shown, since I have the tools and enjoy turning and milling metal. I have also built the caaler section using
1167 G10 or FR4 PCB maicrial and thin hobby brass strips to form the rings with equal results, In this case the 4" brass wbing
{circular waveguide) would exiend through the center of the scaler and would havve to be longg nough to allow For mounting, 3 tot
o of about 3.5%, Also the mounting technigie has to be midifiesf such that the center of the feed will be at the same location as the
present ome. T used a bruss strap soldered to the % circulatr wagbeguide and bent such that the alignment was correct and then
drilled two 44" holes in the strap to bolt il to the mounting arm of the dish.

{From the September issue of the San Bernardino Microwave society Newsletter} -

A GRAPHICAL COMPARISON OF SOLAR CYCLFES 21, 22 AND 23

Solar cvcle 23 was onginally predicted to reach the same magmitude as ¢vcle 21. A peak somewher: between 95 and 130 is more
likely bascd on the development of cycle 23. Cycle 22 is not a £ood comparison due to the wnusually short time it 1ok 10 reach its
maximum. Other ¢veles comparg better to the development of cycle 23. The X axis in the chart is the munher of months since the
cycle staried, while the Y axis is the sunspot number,

The bottom solid line is the monthly smoothed sunspot cycle for current cycle, 23

Thetop (as sterling from the lcfil) solid ling is the monthly smoothed sunspot cycle for 27,

The middle solid line is the monthly smoogthed sungpot oycle for oyvele, 21
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Cycle 21 staried in Tone 1976 and lasted 10 yoars and 3 months.
Cwvele 22 glarted in September 1986 and lasied 5 years and & months.

Sce http:ffwww dxle.comfindexMiml for upxdated dais
- Qetober 1999 Pack Rats Checsebits Pg. 7 -



(From the Septemtber issue of the San Bernardine Microwave Socicty Newaletter)
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(a0 47E-2757 Sineg 1977

AMATEUR & ADVANCED COMMUNICATIONS

Amabedr and Shartwavwe
Closed Sunday & Monday

GISELE 3208 Concord Pike  Fte, 207
K3WAF Wilmninglos, Defaware 15803

MARK D, BRAUNSTEIN
CYIHER mm
WALHKET -\!,,—.-__._

Low Cost, Prevision-Made PC Bourdy for
Electramic Hobbyists and Professinnals

www.pcbnﬁﬂing_com

Fax: (702} 8180071 FREDEACKEPOEME_LI NG e

ANTENMA PRODLOTS
TO DIRECT RF ENERGT

David Olean

RR# 1 Box 282 Divon Road, Labanon, ME, 04027
Tel: (207} 668-7768 Fox: {207) 658-4337
E M K1'wis@ woddooth.net

TOM WHITTED

WASWZG

4641 Part Clinton East Road
Pert Clinton, Ohio 43452
(419) 732-2168 « FAX (419} T32-2944
Your "Andrew Cable” Connection

EME10M E-MaL
EMTR. Thu. 10GHZ, WARWZ G@WATWZG.COM

DETINNONS e

A FULL SERVICE TRAVEL ASENCY

HARRIET SOLTOFF

TRAVEL COMSULTANT
& 16 SOUTH THIRD STREET {215} S
FHILADELFHIA, P& 1597147 RES. 947-4483
bi—— — P ————— ——

THE R. F. CONNECTION

Snecialist fr
A F Conneotors amy Coax”
http: s www therfo.com
Joal Knnblock Order Ling B0-783-2668
A0/ B40-5a 7Y Sdite 11, 213 N, Fraderick Ave.
Fax 201/868-5680 Gaithersburg, M) 20877

NORM'S ROYOR SERVICE
S | 5263 Agm Drive. + Frederick, MD 21702

{301) 874-5885

We rebuild rotars, plus:

Rebuilt Rotars for sale « Parts for 1).5.-bulit
rotors « Wa Buy Used U.S,
Rotors/Controls for CASHI

NORM JEWELER, W3NRS

(215)286-0325

W3 HK

GEORGE & VanDYKE, Ji. P.E

1737 Scattergood Street
Phitadelphiz, PA 19124

Graphic Deslgn  Mustratlsn  Production

Lynne O Whitseal

20% Frog Hollow Round
Churchwille, PA 18985

Idwgra.phlcﬁaor.mm 215 3855730

15} 745-5173
£66-3568
200} 5-EASY-DO

COMPLU-SIMPLE, INC.
COMPUTER APPLICATIONS FOR SMALL BUSINESS

F.O. BOX 7161

ELLIOFT T. WEISMAN
Contatant WILMINGETON, BELAWARE 18303
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\, 4y DOWNEAST MICROWAVE

00000k L0ag iy | o
Y - L w‘ ) ‘) \ Manufacturers and Distributora
'Q}"’ ‘lL ""h;‘@i rea of YHF/UHF/SHF Equipment and Parts

@f 50 1o 10,358 MHz

s Microwave Loop Yagis

* VIIVUHE Yagis

* NnTune Linear Tranpwerlors

* Lincar Power Amplifiers

* Low Noise Preamps

» Cloax Belays, Coax Gable, Cunnectors

» Crystals, Chip Components, MMICs,
Transistors, RF Modules

For All Equipment & Antennas:
Steve Kostre, N2CE]
954 Ht. 519
Frenchtown, NJ (8925
Tel.. 908-996-3584

A . i - il .
_ 4 Fax. 908-996-3702
o L . .
5'/ /;,,f_:.»} e ﬁ‘i}% hittp:iwww. downeastmicraowave.com/findex.html




