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THE PREZ SEZ,

The summer is just about over and prime anienna weather wilk be here real spop. No, | don’t mean mid December
when the wind is cold, the RT'Y doesn’t cure and the tape doesn't stretch or stick right. I mean ojht about now.
When everything is just perfeat for doing that much needed antenna and tower work. One of the biggest prablems,
however, ig that you may not know that the stuff isn’t wotking until 2 or 3 weeks (and [ am being generous here)
hefore the January VHF contest {January 17-19, 1998) and by then we are inte mid December or later and weil you
know the rest. Sa how about 2 novel approach to the problem, iets gat on the air now and see how the “stuff” plays
The ARRL September VHF QSO Party is the weekend aof September 13-13. This would be a Teal nics Hme o
check (hinpgs out under real operating conditions. [ know that the January Contest Chairman, AAZLK, is
promoting this idea znd I could not agres more, Bill is also real serious abowt organizing heip for those that nead
it ta repair, install or test equipment prior ta the contest. Coiiact im, we can’t help if we don’t know! Don’t wait
for the January Contest questiennaire. Do it nowl Check in to the Monday Night nets and find out what you can
hear and what you can’t hear. Listen for the Beacons. All the noise figure meters, spectium analyzers and sundry
fest equipment in the workd won't find a tiny drop of water in the end of your coax. A littie operating just might. A
few minntes of operating and comparing signals with your buddy down the street can give you a real guick
assessment of your staticn status, You have a lot of time and maney ip all that *stuff, 30 pet off the computer, toss
the bogl tybe in the lake and gat on the air]

The Mid Atlantic VHF Conference and Hamarama weekend will be here before you know it. Bran, N3EXA 1z
the cheirman this year and will be really looking for suppert to run the hamfest on Sunday October 3. John,
KB3XG, has the conference preparatioms well under way. There is even a list of probable speakers that promisa
excellent technical content for a wide variety of backgrounds. Most of the work for the conference goes on well in
advance of the svent, but { am sure John would not turn down your oifer to run a few errands and take care of some
of the amal{ details as we get closer to Detober the 4th. T'he Hamarama weekend ig very important ta the club and
we need as much kelp as possible, Turnout for these events has been excellent the last fiw years. Keep up the

good work
' 73, Ron, WASAXY

MEETINGS
Third Thursday each menth at 8:00 PM
__Southampton Free Library
947 E. Street Road
Southampton, PA 18966
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By John Sorter, KB3XG, VHF Conference Chaiman

NEW, Bigeer Conference LOCATION
Salurday, October 4th, 1997
900 AM 1o 9:00 PM ’
Benjamin H. Wilson Sanior Center
580 Belmont Aveove
Wartminster, PA

Exit 27 PA Turopike €11 Nerth
5 miles to Route 132 East
3rd Traffic Light turn right, Center on Right

Adimission:F18.00 - Lunch and Dinner at extra cost - Banquet Prizes
Hararama Ticket with Conference admission

VHF CONFERENCE SPFEAKERS

AFRELIMINARY LINE LTF}

FAWHS wilt either talk abost aurora detection using a home-brew maghelometer andfor talk about 2 new 2304 looper desipn that
WIHCOIT has nicknamed “The BElow Tarch™,

NAEY Y is a professional tower chimber and wall talk about tower safery and how to moont large dishes.

NAUE will talk abont metecr scatter oparation.

WIEF] is from the league and will talk about EET saiety standards.

EE3XG 7 WBiIY0 will do a talk on the 24 GHz No-tune Transverter boards

Dinner Speaker: Faul shoch, N6TXK - Wil speak on a new recalvar desien io receive deep space radio signals.

SWAF SHOF:.

{send 2] ads to the editon’y

WANTED: Tooking for @ Leoper for 3 Chz and a 1296 Amp, 15 wans or better. 1 can be reached by email al

IECDETUND.COM or by phope at 215-742-3312.

For Sale: Kenwood TE520 in goed cond 80-10 meters (@ 100w, Comss with band mike, owners manual, copy of service manuat,
optional 500 Hz cw filter. $230 . Call Chuek , WA0NK a1 609-586-7180 or email ¢310505{Facl.com

FOR SALE: Eenwood TER0S Transceiver with antenna tuner and service manual. Like new condivion. Askdng $31175. Contact
Jark, W2ASTT at 600-882-8811,

Free: Astronomy Magazine and Sky and Telescope. Almost complele Astronomy. To anyone. Pick-op. Contart jack W2AND &t
SO5-B32-8E11.

For Sale Cheap: PC Maodems - et on the Packrat Refiector. 2400 baud - fres, 144 K external. $15.00, 144 K internal - £i5.00.
Menochtemne Harcules menitor - fTee. Dual mods monitor, CGA and monochrame - free. Comiact; Harry, W3IIT. a 6l0-584-4846
or =mail a1 hbrowmEveicenses. com.,

CHEESEBITS SUBSCRIPTIONS

Cheesebits subseriptions ars available to everyone interested in amivities and information from the VHF therouph the mictowave
frequemeies. Subseripnions are for 1 vear of 12 issues. For 2 subscription, send the following informarion:

Name: . Call
Strest Addrese

Team. State: Zip

Subsemiption Rare: 510,00 per vear (USA), $12.00 {Canada). $15.00 (Worldwide)
September 1997 Send to; SUBSCRIPTION/ADVERTIEING MANAGER,;
Bob Fischer, W25
7258 Walnue Avenus
Peimneauken, K1 081140
- Banfrmihar 100 Thg Al D‘-—w}- F'I-\.-.np.r_\.hhr T 3
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1 Labor Dray

[

Binthdzy on Hiram Percy Maxio, WI1AW on Zepr. 2, 1869

11 Mt Atry VHF Radio Club Board of Directars mecting will bz held at the QTH of Bob, W25T, Call 609-665-
8488 for directions. Directors and al! interested parties are welcome.

13-15 September VHF QS0 Party. Starts 1800 UTC Sat. and continues thry 0300 UTC Mon. See Aug. QST, page
Y01 for rules. Get on and at jeast give out a few points. Participation Pins available for everyone making 25 or
hore contacts.

14 Delaware Valley Radie Assn, Hamfest will be held at Tzl Cedars of Lebanon piemic grove on Sawmill Rd, in
Hamiiton Township NI ‘T1 an 146.67-, Check: http/Fvwew Slac, com/wlzg for dataile

18 First indoor meeting of the fall season of the Mit, Atry VHF Radio Club wili be heid at the Southampton Free
Library em Strest Foad in Southammpton, Pa, Dennis =ilage, F3D5, will talk on the bivlogical effects of BF, All
members and interested VHFers are inviled to meet and share with us.

2n 4&th Annual SJRA Hamfest ar the Mt, Holly Armory, Exit 404 off ]-293N, F on Rie 38 in M Hally NI VE
Sessions. Talk-in on 144.69/145 29,

20-11 ARRL 10 GHz and UP Cumulative Contest. See Juns QST page 1{4 for the mmles.

2% LEAP INTQ THE MICROWAVES with the Packrars! %03 and abave, Every 4th Thursday of the month

operate from § to 10 PM iocal time on-aity band 903 MHz and above. For coordination on those difficult long
banl contacts 144260 MHz is the suggested liaison frecuency, So here's your chance to fix what broke in the
contest and work all those statians vou missed.

27 Delaware-Lehizh ARC Hamfest a1 the Sehenecksville Fire Ca. 4 miles N an Rte 22 on Rie 309 N of Allentoam,
PA Tlon 1357, . .

Ceet.

4 The 21th Annual Mhd-Atlanfic VHF Conferches will he held at the Benjamin H Wilsan Senior Center,

380 Deimont Avenues, Warminster, PA., See map and further information elsswhere in this jzgua

(% 1]

BRamarama 97 will be held at the Bucks County Drive-In on Rie. 61 1, In Warrington, Pz

T PROPOSE THAT 144.250 BECOME THE OFFICIAL NORTH AMERICA METEQOR SHOWER
CALLING FREQUENCY

By Ken, N4UK SERAMIREZ @intermedia com

This frequency will be used as such only during the meteor showers where enoweh activity warranis such a calling frequency, 1E.
during the Perseids, Leonids, Gemminids, etc, 144.200 will still be used for random M= ealling during other perieds, ete. 1 know
thiz may not be a great choice for evervons BUT if we don't mek a frequency thern the discussion will die Just like it did tasi vear
and net & doggons thing will get done and we'll have 1o endure more periods of ickering over where 10 purt a calling, frequency Tor
the showers. 1 atsa propose that 144250 stan being usad as the metear shower calling frequency during the possibie Leonids garly
starm period this Movember. Fm taling the BULL by the horne since pebady else ssarms to wamn to do it

Pizage pase thie info on 1o all acrive Ms ops.. the VHE newtletters. CQ VHF, €O, (ST, NoCL, W3EP, elc., et etc. 144 250 will
be used ONLY for random calling during, the showers, Net operators using 144,250 PLEASE do not pamic! A shower falling on
your net day iz not an everyday ocourrence, If this is a bad frequency for anyone please try to accammodatel ! Lat's all coOOpeTate on
this issue!

- September 1997 Pack Rats Cheesebits Pa. 4-



24 GHz TRANSVERTER
de:John, KB3X G and Fapl, WEITYO

REALITY CHECE.

I you have read the last twa 24 GHz articles, you probably realize that Paul, WB3TY 0 &nd { had quite a difficult time jury
npming 2 parrowhand system together using some surplus and some "borrowed” parts and components. Panl works @t a
company that has done some 28 GHz recefver proto-iypes on a very thin Durgid tvpe PC board material. We briefly
experimented with tuning the 28 GHz receiver down 10 24.2 GHz, The conversion gain at 24 GHz after tuning was much less
than the conversion gaie at 28 GHz bafore tuning. We suspected that the main coniributor to the high lpss was (he mixer, -
Paul and T agreed that if we were to build a serious narrowband 1ig, we would have (o pursue our own design on a single
beard from scratch. .

SYETEM DESIGN:

Paul and I engipally discussed a modular hybrid design. je; The System would inciude both coaxial and waverds
companenis. The onginal design mcluded a single doubler, sipde mixer, an inis type wavemuide flter, and a 30 deg hybrd at
tiie RF port of the mixer. (See Single Mixer Nverter diagram,) We did this to minimize the pumber of waveginds to
microstiip transitions, This design still requires 3 transitions per system and did not seerm to be the begt approach.

The mm-Tech 28 GHz receiver did not have a bandpass filter in the lineup, This would probably work fine for receive, but a
filter on the transmit side is required to avoid losing 3 dBry of power to the imwanted mixer spur. The bandpass filter was a
stumbling block for a short period of time untit Paul came up with a printed edge coupled bandpass filter design. This made a
single PC board design reatizable. (See No-Tune Xverter diagram) The sitgle board advantares are:

1) Easigr to split LO at 11 Ghz than BT at 24 GHz.

21 Easy o DC switch betwean TX & RX o

3} Separate RY & TX IF ports. No IF switching, required.

4} Separate FOC & TX PC boards allows minimem cable length to antenna relay.
3} Easy 1o interface with existing no-tune Xverters.

&) Could add more than I bandpass filter if necessary.

Ehzadvamiaues are;

13 Need to buy twice as many Gads FET's,
23 Tougher 1o rowble shoot a single board.

CONCLUSION:

Now that the fim part is over (System Design / Drawing Htfle RF boxes on pieces of papet.), the hard part of the job must
commence. All designs work perferfly on paper. Getling everything to play together is anether story, Over the text few
rmonths Paut and I will explain each piecs of our desien in detail. A list of topics is listed below. Stayed wmed 73 XG/TVO

DISCUSEION TOPICE:

1) Asctive Device Selection. Including, S-parameters at 24 GHz,

=) Gain Staze Besign Including MIM cap description and ATC-A performance at 24 Gz, -
31 Buffer Amp Desizn

21 Droubler Desipn.

51 Branch Hybrid Design. Also discuesion of effsctive dislactric constant,
o) Mixer Design. Discuss mm-Tech type & DownEast type mixers,

71 Wavepuide Iris Filter Design.

31 Edge Coupled Filler Degtgn. it

9 Power Amplifier Design.

10 Esnmaten of Cascaded Receive Noise Figure.

11 PC Board Selection and PC Board Vendor Seleciion,

17) Individuad Cireuit Testing Techniques

13) PC Board Ascembly Technicquss

14] System Performance,

- September 1897 Pack Rats Cheesebits Pg, 5-
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fthe Mt Airy VHF Radio Club, Inc.
The Pack Rats

HAMARAMA 97

SUNDAY, OCTOBER 5th , 1997

Rain or Shine
Gates Open:  Buyers at 0700 Sellers at 0600

Bucks Gounty Drive In
Warrington, PA

Food, Beverages & Facilities on Site - Sorry No Overnight Parking
Admission: $§5.00  Sellers Add: $8.00 per Space

TALK-IN 146.52 SIMPLEX

21st Annual Mid-Atlantic States VHF Conference

NEW, Bigger Conference LOCATION
Saturday, October 4th, 1997
9:00 AM to 9:00 PM

Benjamin H. Wilson Senior Center
580 Delmont Avenue
Warminster, PA
Admission:$18.00 - Lunch and Dinner at extra cost - Banguet Prizes
Conference Contact: KB3XG johnkb3xg@aol.com 1-610-584-2489

VHF Conference

< N PA Turnpike Exit #37 ma
3 Route 511 Narth 5 Miles Ha I'ﬂlflla
T Right on Route 132 East hfurmannn
Warringlan Right at 3rd Light
Bucka County Dalmont &ve.
Drivedn

Center on Right

N3EXA

Comter Detmant Brian Taylor

o N 1634 N. 5th Street
— Perkasie, PA 18944

Ik Sov i mmplon

Rosgy

Fvillow Graye

Hamarama |/ wab 215-257-6303

BA Turnpike Exit #27 After 7 PM
Route 671 North SMiles
Drive-in on Right




Pack Rats

HAMARAMA 97’
and

Mid Atlantic VHF Conference

Hotel Information

(1)  Hampton Inn (2}  Holiday Inn

Easton Road (611) Street Rd.{132)
Exit 27 PA Turnpike Exit 28 PA Turnpike
Wiliow Grove, PA 215-384-2000
215-858-3535
Mention “Pack Rats” hMention “Pack Rats”
$20.00 + Tax : F95.00 + Tax

Alsa. Comfort inn, Trevose, PA, BDays Inn, Horsham, FA

Exit #28 215-245-0100 Exit #27 215-674-2500

VHF Conference
PA Turnpike Exit #27
Route 811 North SMiles
Right on Route 132 East
Right a 3rd Light

Rolte 11

s ol

i, VWarringion

Sucks County Delmont Ave.
Drive-in Center on Right

Avenue

Holiday Inn
Exit 28
Philadelphia Exit

Hampton inn

B2 Turnpike

Exit #27
Willow Grove _g Route 1 South
511 South &  Foute 132 West

Hotzt on Right 1 Mile on Laft

Hamarama
BA Turnpike Exit #27
Route 511 Morth 5 Miles
Orive-n on Right
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VHF+ NEWS & ACTIVITY
By Jeroms Byrd, K3IGNC

THE 5UMMER OF 1997 PROPAGATION HIGH-LIGHTS
"KANSAS CTTY"

) GOING TO WORK KANSAS CITY, KANSAS CITY HERE I COME,
I GOING TO WORK KANSAS CITY, KANSAS CITY HERE | COME.
THEY GOT SOME REALLY GREAT E SKIP NOW, AND I AW GOING TO WOPRK ME SOME.

144 MHz £ SKIP.! Thursday - 7/26/97. - between 2300 - 0100Z, there was E Skip from Minnesota io Lowisiana. Larry - NOLL from
EMu2 | Kansas led the way. 1 haard but did nat work stations in lowa, Minnesota, Nebraska, and Louisiana [ worked stations in
Misgouri, Arkansas, and Minois. Packrats AA2UK and N3ITT were in thers, Who else?? Bix meters was wide open ar the time, with
double hop to 7 land. Jim, WASEHD, had 3 bonaniza oo 6 meters working dozens of grids and contasts all over the map.

Kesp you eye om the 432 MHz and higher. Contrary to popular belief, they will very aften be ‘wide open’ while 144 MHz is
experiencing average conditions, If you live by the move-up from 144 MHz sword, vou will die by it Listen for beacons on 432, 903,
1286 and call CO) when the bands up. Somenne might come back to youl7?

"I LIKE THE SMELL OF TROPO IN THE MORNING - IT SMELLS LIKE VICTORY™

TA 19T saw grase trope 10 the midwest. Bill, A520K worked HOMOS - EN31, KOWR - FM49, NOFET - EN30. WENMM - EMTS.
Fuss, BE2TXE pot into the act an £/1/97. Russ worked s=veral starrons In IOWA and MISSOURL Russ wasnt finishad, he went
WIDRZ's and worked EN33 from FNO2 and AAUK on [0 GHl

Cm Aupmst 2éh - 28th, there was a great coastal apsni.l.ag, AAIUK and K25MN worked into FLORID A Everyons who was around
a least worked Alex, WAFEO in FM 14, AAZUK worked WEVHH - EMS5 from 144 - 2304 Mhz on several occasions.

THE 'BAD-TO-THE-BONE' TROPO AWARD; - - =

On §27/87, AA2UK  was so strong, on 2304 Mhz at WAIMBA that e still could be heard with 2 'paper clip' in WAIMBA's
antenna port from his ground lavel ham shack!]

STATION WATCH:

‘Activity Warriors', Len, N3NGE, hac proposed 1o me & very siuple, but effective way to increase activity on the Tuesday,
Wednesday, and Thursday activity nighte. I have expanded the theme somewhat and wil] presemt 2 fall proposal by the next
'CHEESEBITE' issus. Randy - KE2ZVP has put the often aliusive FN22 on the 'duck soup’ list far goid hunters and conresters.
Randy is on almost every night and week end mormings. He nuns 2 % 36 ft vagis on 144 MHz, with 1 kw or more of power. [ believe
fi= has plans for getting on 432 and 1296 MHz,

LET LOOSE THE DOGS OF WAR:

Fuss, K2TXB is finishing a complete overhanl of his antenna syslem, Fuss now has a 100 & tower, with a 57 f boom vagl. The
'EME" array was taken down, Russ's antermas will now clear the trees by 3 wide margin. Russ will be really lond! Bill, AAZUK. a
man know for his belief in using QRP whenever passibie, will be sporting a 300400 watt 903 MHz amyp o pump power fo his
stacked loopers. The recejve end will get a mast-mounted preamp with separate feed line.. Anyane for micre-waved Squab? Gary,
RESFD, is sporting 2 new 300+ watt amp to go with his 30- & yags on 20 MEz. '

5B OST ARL ARLBO49ARLB0O49 RF EXPOSURE UPDATE

The FCC has revised the power feved thresholds 1o trigeer 2 rontine Amateur Radio station BF exposuie evaluation. and the chanpes
will be welcome news for most hams. When the FCC first decreed a yegr agp tiat ham radio stanons would have 1o comply with RF
cxposure puidelinee, it set 5 50-W threshold level ‘The updated pridetthes, announced Augmst 25 increase that threshioid 1=vsl on all
¥ bands exc=pt 10 meters, where it remains at 50 W. The FCC made no changes in the RF exposure Hmits it announced last vear.

The new RF zafety puideiines are scheduled to become effective January 1, 199%, for Amateur Radio stations, The FCC went along
m part with a request by the ARRL to estgblish a shding srale for threshold levels, depending upan freguency. The revised
thrasholds are 500 W for 160 throush 40 meters, 475 W on 30 meters (where the maxirnum permissible power is 200 W), 225 W on
20 meters. 123 W on 17 meters, 100 Won 15 meters, 75 Woon 12 meters and 50 W on 10 meters. The threshoeld for all VHF bands
15 30 W, On UHF, the threshold leval is 70 W on 70 cm, 150 Woon 33 em, 200 W oon 23 em, and 250 W on 13 em and above,
Stations operating at or below these respective power fevels are categarically excluded from having to parform a routine RE radiation
evalugtion However, all stations, regardless of power level, siil] must comply with the RF exposure limits.
- September 1297 Pack Rais Cheesebits Pe. 0.



Adang with iis August 2o aecond Memorandum Opinion and Ordar announcing the changes, the FCC released the "core” text of ite
tong-awaited Office of Engineering and Technology {OFET) Bulletin 65, Evaluating Compliance with FCC Guidelines for Human
Exposure to Radicfrequency Electromagnetic Fields, The builetin contains generic equations that can be used to analvze fialds due to
atmost all anternas, although the FCC warns that "the resulting estimates for power dansity may be overly conservative in some
cases.” Hame leery of fommulas might opt to wait for the easier-to-use Suppiement B tp OET Bulletin 65, which will include
information designed specifically for evaluating Amateur Radio instaliations. The Eupplement promises ta detail iow hams can
determing mote simply if their individual stations comply with the new regulations, The FCC says the supplernent will contain
“information on projected minimum exclusion distances from typical amateur antenna installations.”

The FCC said it would issue Supplement B “as soon as a review of the current draft is complete When it's ready, Snpplement B
will be available to download frem the FCCs Web site, http: v foe povioet'rsafety, The FCC directed inquities as to the
availability of the supplement and other RF-related questions to its RF Safety Program, 202-418-2464; e-msil tiafetyi@fee gov,

Last year, the FCC established time-averaged matimum permissitie exposure (MPE) limits for RF fields in two Hiers—for controlled
environments {i.e., a han's immediate household, including visitors) and uneoutrolled environments (1., neighbors, the peneral
public). If a routine evaluation of a ham station indicates that human exposure to RF fields could be in exesss of the FOC's MPE
limitz, the licanses must act to comrect the problem and ensure compliance. This could inchide changing operating panerns,
relocating, apiennas, restricting access, changing frequency, output powWer of emission type or any combnnation of these and other
rzmedies. The FUC says that ham radio farilities "represent a special case for determining exposure, sinee there are many possitils
ameznna types that could be designied and used for amatenr stations ™

The revised regulations categorically exclude most mobile installations, meluding those in the Amatenr Radio Service, from having,
1o comply with the RF-exposure or station evatuation guidslines. Since the FOC fssuad its guidelines, additional questions on RF
safery have been added to the Amareur Radio examination question poct.

CET Bullenn 62 and the FOC Sacond Memorandum -Opmion and Order are available at hetp:fiwaow foc govioetidockets/e1953-62
More details on the FCC's laest announcement on R safety will anpear in the October issue of QT

TID BITS

Dave, WISK, is back in operation after successful surgery for minor repairs,

Goodby and Farewell to Steve, KFSAT. Around this time of the year, we usually have to day pood-bry to = few s that are off
doing other things. Dues are due on January 1 at the start of each vear so after many notices and phons calls, some depant from our
Fose Company.

Wha gety Cheesebits? Cheesebits ppes cut to members and subscribers in 28 states, 3 Cansdian Provinees and 3 ather coontries,

We exchange newsletters with many wesk signal VHF and Microwave Eroups and many of the amicles wnitten by Chessshits
anthors are Teprinted in their newsletlers.

THANKS TO THE PACKRATS
By. Bob Applepate, K2UT

1 wounld like to thank the Packrats for their excellent presentation lagt night a the STRA {South Jersev Radio Association) mesting.
You were very well represented by Phil, WASNUF, b, W2S], and Al N3TTT.
lntorpemately, they had several things working against thern:

1. Nebody conld get their calls right.

2. The business TIEEting, ran exceptionally long, so they didn't set started umntil slightiy afier @ Phi.

SJRA meetings normally end at 10 PM or else many of the members (eave to go home and climb ime bed When last night's
program finished after 11, most of our members were still there, thL Eob and Al gave a pood presemtation that keps everyone's
anention. Even though we have members with varied technipal expertise, same of the basic technical details were talked aboug the
most on the air after the mesting and this moming on cur repeater, Things like waveguides, TWTs, 48 dB gain dishes, 45 elamant
bearns that are six fest lang. and other UHF/microwave hardware were good topics. Many of our members had naver seen stuff like
that before! Phil's 10 GHz {ransverter was also a big hit. Hapefully the presentation last night will spark a few of aur mermbers to Est
a transverter on the air, oz ar least put up a horizontsl beam Lo piug inte thetr IC-T6z by the contest, H

Thanks again, and please let us know if we can ever do anything 1o heip the Packrats!

- September 1997 Pack Rats Cheesebits Pe. 10-



{302 478-2747 Since 19377

AMATEUR & ADVANCED COMMUNICATIONS

Arnatear and Shortwave
Closed Sunday & Monday

GISELE 208 Concosd Flke  Rie, 202
KI3wal Wilmdngian, Delaware 19803
L

E03-541-0120
Fay SOD-54 | 254G

Bab Fischer Company, Inc.

AFRAL LADDERE - CRANLEG - MANLIFT CQUIPMENYT

BB FLSCHER 27EE LINCOLM AYE
PRCSIOTHT CAMDEN, M. | CB1CT

RICHARD E. COMLYT

—”/::cr_. DLE & MACHINE ©6,. |NK,

2365 DEMMETT HE.  PHILA., PA 19116

{215} 761805
FAX 834.0z37

(215) 7A5-5]73
L[ 265-3668
B0y SEASY-DO

COMPU-SIMPLE, INC.
COMPUTER APPLICATIONS FOR SMALL BUSINESS

DESTINRTIONS v
A FULL BEMWICE TRAVEL AGENCY

HARRIEY 5OLTOFF
TRAVEL CONSULTANT

&1 SOUTH THIRD STREET (215}
PHILADELPHLA, BA 19147 RES. 947-4483

ELLIOTT T. WEISMAMN PA), BOX 7161

Comsutiant WRMINGTON, DELAWARE 19803
F— P

AUTHORIZED DEALER TEL 908-776-2522

REOHN TOWERS FAX QUB-TT5-3455

TELEX-HY-GAIN

ANTENNA EYSTEMS

ROTATCRS

TOWERS

PILOT ELECTRIC €O., INC.
1300 HWY. #35
NEPTUNE. M.\, 07753 GENE PILOT

THE R. F. CONNECTION
Bpaciakist in
A F Conneclors and Coax™
Joak Knoblock Ordar Live B00-TA)-2E66

301 1e40-5477 Sulta 11, 214 M. Frederick Ave.
Fax 301/869-3830 Galthersburg, MD 20877

{215} 288-0325

W3 HK

GEQRGE S, VanDYKE, JR.PE.

1737 Scattemgood Strest
Fhiladelphla, PA 19124

Ceaphic Mesign 1uskration Praceclion

lwne D. Whitsel

202 Frowe Hollow Road
Chaclwille, Ph 16966
M3 355730

J | B9 2BE-CTIA RICHARD CONNGR

~ A‘m
RECC C .
OB Icalions
A LG A TIONS TOWER MalNTEMAMNCE
v ANTENMAS, FEEDLIMNEY. TOWERS INSTALLED
= TOWEM PAINTING, BE-LamiriyG, AERLUYING

+ AF SYSTEM TRODAL ESHGHD TIMG
+ LIGHTHING FROTECTION, OROUND $TETEMS

413 Tarsanza Aoag

Emprpmracy Service Tabwmack, M OAMSE
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 DOWN EAST MICROWAVE |

manufacturers and Distributors
of VHF/UHF/SHF Equipment and Parts
50 to 10,368 MHz

s s Microwave Loop Yagis
« VHEYUHF Yagis
Sy * NoTine Linear Transverters
| T W * Linear Power Amplificrs
A B
.“f;w_ % . s Low Noise Preamps
!&_;:: » Coux Relays, Coax Cable, Conneclors
o . e Crystals, Chip Components, MMICs
: ) . , : )
_,p“”it-’ 5,;3 > Transistors, RF Modules
£ e
B
___{J,? r For All Equipment & Antennas:
- L Steve Kostro, N2CEl
- F 954 At. 518
= e _f—-lljt;f Frenchtown, NJ 03825
S e S T T Tol.. 908-996-3584
Tl o S o
f_'_'___.,-o-"

Fax. 908-996-3702
) : - @ Jdwrww downeastmicrowava.comfindex.html
5 % Say you saw it in Cheese Bits! Y
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