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The VHF Conference and Hamarams were rescunding successes again this year. Financially, the chib did quite well with the
procesds [rom Hamearsma 97 bl the bigges) woin wes in the {imn of support from the memberslip, There were over forty club
Inambers out o lend a hand at muning the event. Lhe large mumber of *workers” made the jub much easicr for evervone involved,
Briar., F3EXA, dosarias a round of applause [or his cocllont job as Jhadnman of the svent. He did so vl thal we will probelidy Tet
him o 1l sesin next vesr, The VITE Conference wepit very wel] comsidering the move to a new locaiion. Juho, KN3IX{, ronnded up
u [ime wyoup of speakers whose wpics covered & broad spectrum of WHF and above mlwed subjects, “Soretoy Aniines™ even flew
spowmd the eountry picking upand reterming speakers. This saves the club and the spekers muny dollars ad ds apprecizzad by
evervone invoived in the cvent. People make the orpsndvaliom. This s true new snd hus been toe throuphout the existence of the
Vrack Fats. A fow individoals, exeriing a Iille s effort, help smy crganization to exesl].

tme of those in the past (et Beiped madbe (e Pock o @ ounddo” ooifit was [Jave Suonncaman; WAL Dives Was o Joog Thoe
active member of the Pack Rads who v ooeitadly licepsed as WALHT (Tow High Froqueney}) Venity calls yol nerdr see ars oot
really mewe, WAL wus takten so 1Jave had setfie for the inverse. Tave was the dfving furce behimd Llamarama. Back in the early
sevemies Dave had discovered the hamfest world and soon was louring Lhe el coust to peddle his wares and gift of pab. The idea
af having & club sponsored hamfest was conceived by Dave and prosented 1o the Jieard of Ditectors in early 1972 A location 1o scll
hix zoods close to hemne was mmered fo have been the motive. It was docided 4o cufl the event "FLAMATRARA™ and to bold the
HFSt One at the Jamesnn brchouse on WMd York Boud in beoisom, B Cihe firebonse s sdli dere). Detve wes chuinmn of iLe event
and grzanized the whole affair.

Tha first Hamarama netéed the elub §3 7400 o Ogtober of 1972 amd stagted the cheb on the road w linancal stability, Etwas at this
first cvent that W3ZDD» acquired his nicknatne ps the “White [aired 508 (Said with & lone ol respect oud affection). It seems that
Dwrve hadd discussed the exact location of an adjoining land owners properly line poor the [fanarama 72 and assured the
landewmer that the first Hamarama hamfast would nol impacl the peacelul Sundey solitude that the landowner had enjoved for
meary Years, Nave had a way of being verv convincing, As it turned oul then 45 15 still rue taday, we had a slight problem with
Per¥ing tate in the morning. Apparcntly, a few cars pol “wocidentally’ parked on the adjoining property. The hing (hat I rcmembar
w0t was the jrate fand owner storming inlo Lhe Arehous: wanling (o know whers that “%White Haired Son of a Bitch” was inat fold
hirt nt te worry abont anything. T don't really remember cxacily whatl happoned next, but | am sure, knowing Tave very wefl, thal
[3ave calmlv, with arms folded over his rather imposing chest, his six foot plos fame leaning sligthly forward, guictly convincing
the individusl tha! he reaily dida’t hsve o problen and everything would be OF. Dave had a way of being very convineing. We
iy that “White Flaired 83137

73, KBon, WIRIMW

MEETINGS
Third Thursday each month at 5:00 'M
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947 E. Sireet Road
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CALENDAR OF COMING EVENTS - NOVEMEER 1997

1 Onky 77 days Jefli until the 1998 January Sweepstakes.

1-5  ARRL Noveiuber CW Sweepstakes. See Oct, QST, page 116 for rulcs.

3 Check into the 6 Meter Net on 50, 150 MHz at 7:30 FM EST.

3 Check into the 903 MHz Net on 503100 MHz at 10:00 PM EST.
5 Eleciion Day

10 Cherk min the 2 Meter Ned on 144 150 MH a1 8:00 PM EST.

I Check inte the 1296 MHz Net on 1290, 100 MHz at 10:00 F}M EST.

I3 Packrat board of dicectors meeting at the QTH of Dave, WIKM, Call 215-792-2648 Jor directions. All interested
parties invited,

1517 AR, November Fhone Sweepstakes. See Sept. 8T, pape 120 for mles.

17 Predicted peak of the Lepnids metene shower al 0442 UTC,

17 Check into the 220 MHz Net on 222,125 MHz or 224 58/R at $:30 PM EST.
| Rejrular meeting of the Mt Airy VHF Radio Cluaiy at the Southampton Free Library one Strect Rd, in Sonthampton,

Pa. All VHPers are encouraged 1o come and gnjoy the evening with us, Yon nesd not be a member. Do vou need to
attend this meeting to qualidy for club contest minimum attendance? Come anyway and bring g Fricud.

23-24  ARRBL Interpational EME Coempetifion - 2nd weekend, Sec Sepl Q8T page 116 for the rules,

24 Check into the 432 Mty Net on 432,110 MH= gt 9:00 FM EST,

24 Check into the 203 M He Net om 903, 100 MHz at 1000 P8 EST.

¥ Thanksgiving

27 LEAP INTQO THE MICROWAVES with the Packrats! 903 and above. Starting o the 4th Thursday of the monih
and continuing every 4th Thursday of the month operate from & to 10 P local time on any band %03 hHz and above.

For cosrdinaion on (hasc dithcult long haul contacts 144 2640 MHz is the suggesied liaison [requency. 5o here's your
chance to fix what broke in the coniest and work 31! those stafions yon missed.

2950 CO World-Wide DX Contest - CW. See Nov. C0), page 78 Tor niles,

CHEESEBITS SUBSCRIPTIONS
Chesgebits subscripdons are available to everyone inlcrested in activities and information from the VHF thorough the
microwave frofuencics, Subscriptions are for 1 year of 12 issues, For 4 subscriplion, send the follewing information:
Name: o . Call:
Sireel Address; R
Towm: State;, ZIP:

Movember 1997 Send to: SUBSCRIPTION/ADVERTISING MANACEER:
Buoh Fischoer, W2S]1

T2E8 Walnut Avenue

Tennsauken, NT 08110
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YHF LOG FOR WINDOWS
by Dave Mascaro, WIKM

My first atternpr at o VHF logging progiam started in 1933 on an Apple MacIntesk. i had basic duping and printowt functions
with pull down menis. It quickly developed to an IBM compatible DOS version. unfortunately a step backward,

As more Tack Rats uscd the shareware, I added features {and removed some “bugs’} to make 1l more wseful during the January
VHIT 58 A dara fike was added which contained the info included in the Pack Rar checklist thar was supplied in the eomkesi
packags. This printont was added to the contesl. package by Harry, W3CL 2 long-long time ago, and was an excellent idea to
help the Rats work each other in “The contest.™ Afler onilering a Pack Rat call sipn. the bands that he had were printed to the
scresm, TLwas o comvenient wity 1o see what bands he had without looking at the check list printout. As a band was worked. that
band was remaoved from the screen print the next limg bis call was cniered.

It subsequent versions, many functions were added to “incresse productivigy™ in contests. Drata fites contarning beam headings
and grid squeres were added. The gnd squarc and beam heading were displaved afler enleting a call sign, A grid map of the
tastern U5 confd be displayed, highliphting the grids worked so far. Routines to write back-up LOG files to disketic were
added, the T.O0G editor wis mproved 1o allow egsier T.OG changes and transverter LO offsets werg displaved on the screen.
Most recent versions had a CW kever that sent pre-saved messages using the F-keys, keying the transmitter via the serial port.

All the "commands” {30 or more) were entered in the call sign field. The number of screen printowts ar any one lime werg kepl
10 & minimum t0 keep the sereen uncluttered, A better video display was needed to display more information without distracting
from the actoal Iogmng fnction. T decided to write a windows version of VHF LOG.

el
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I named the software VHFLOG (no underscore) since it is the same ‘code’ as the DOS version, with 3 graphical interface
added. The applications software used was Visual Basic; a visual interface with ‘basic” code. VHFLOG will run an any
machime ninping Windows; although a 486/100 MHz machine will nerurally display graphics and dupe bundreds of contacts
much faster than a 386/25. VHFLOG will run in Windows 3.x and-Win 95, supporting CW viz COM ports. AN logging
functigns will work in-Windows NT; the CW software and D'VK were not tried and probably will not work.

VHELOG for Windows has all the functions of the O3 version, and more, More information can be displayed on the screen at
ong time. The complcte LOG can be viewed, the tast 5 QSOs are displaved, bands needed and bands worked are displaved, The
tolul £350s, grids amd score are displayed, as well as for each band. Afltcr entering a call sign, the six-digit square, beam
bheading and distance are displayed for (hose calls included in the data file, Like the DOS version, Lthe LOGSORT dat filc i5
used to display the bands and pnid square lor a call sigh cnlered. The data file supplicd comes from high 2coring Pack Rat
LOGs from previons contests. Or vou can make your own file using the supplied application, LOGSORT, HELP is available
during logging. using pull down HELP menus; or the 4 pages of HELP ¢an be line printed.

In addttion 1o the 6 / F-keyed CW imerface, a 4 / F-keyed Digila? Voice Keyer is includcd, 4 pfe-remrdcd wav fifes can bo
plaved via your sound card. Both the CW and DVK fiunctions have & repeating mode on one F-key, the delay between repeals is
seleciable in seconds. Comtrol of the TX PTT line was addud to the CW software, a8 well as the DVK portion.

Other applications software included with VHFLOG are similar to the EXEs supphied with the sharcware version, SQUARES,
RATSWEED, L0, TGREIDE ang DX.CGRIDS are 3 fow Windows voersions included. SQUARES iz a grid square calewlator and
distancing pro that creates the six-digit files used by YVHFLOG.
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Send your Call, Name and Addicss with $50.00 to:
Dave Mascaro, WKW
1603 Mink Rd.
© Oiteville, PA 18942
A fres demao version of VHFLO(G is available at http:/fwww._gsl net’wkm
My E-mail adidresses are: mascaroid@bellatlantic.nel or wikmi@qgsl.net

HAMARAMA WORKERS
By Phil, WA3NUF

VHFLOG v1.0 for Windows erdening information;

I behieve we have setl a new record for munber of Packrats working at Hamarama. By my count we had 40 people all doing their
part to make Hamaramg 97 a big success. The honor list includes:

WRRZAR NIEVW AATGN F2FK {formerdy AK3O) WEINYG WaIDRC
AXTIK W2SK W2aRT WAIYTIE NIEXA E3FHY - WA3RLT
MNiGEA WLISE WAIEHD NINGL NITIT EB31B WIEEN
E3ES! KAEOD . WIGXR E2UT WiIRIW WORE] WK
N3Y¥WVH N3I0Z0 WISYN WASAC RL3A N3DQZ NIDEQ
WASNUF W3ITNFP E3MEFE W3GAD WEIVLA W3I0R

My apolopics 10 anyone that may have been overlooked,

TTD BTTS

New phone nember . Call $78-650-2465 direrl to wy desk with voice mail or, in the unftkely casc that pumber fails, try;
TIE-687-1501 and agk the real, live operator for me. rogards, Gary Dallas, WAI1YHO

HAMARAMA PRIZES The Lst prize winner at Hamarmng was Ed White, WA3BZT fiom Bear, DE who won a $300 gift
certificate {rom HRQ. The vendor prize winner for 100 cash was Joe Hatcher of Pennshurg, FA,

Visit the Mt.Airy VHF Radie Club web paye at: boupfvww.ij netfpackrats
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FREQUENCY WEST BRICK PROBLEMS - 24 GHz Continued
de Johm, KB3XG and Paul, WB3IYOQ

INTRODUCTION: .

While checking the $iability of my 24 GHz source, 1 found that the load od the crystal test port pedls the base frequency of mny
11.6 GHz brick. For the past couple of years I've been wsing the Xial test port to make sure I'm right on frequency. The
frequency counter provides @ good load to the Xtal port but when the counter is removed, the frequency shifts up 86 He. |
wasn't sure if this was cansed by harmonics of the crystal fooling the counter or actual pulling of the LO circuil. I found it hard
to believe that the isolation 1o the X1al test port on the brick was that lousy.,

FREQUENCY SBIFT PROBLEM:

1 added a single pole tank inside the LO circuit chamber of the brick (see diagram) and conpled into e source throngh a 15 pi*
series C. The tank killed all of the base frequency spurs to better than -26 dBe. burned up 3 to 4 dB of test prut ordpud power,
bl the frequency sall shified vp by 57 Hz, At 24 GHe, this scemly small frequency shift takes me way out of the pass bantt
afier muoltiplying by & factor of 240. (57 Hz x 240 = 14 kHz)

Freq. Pow Pout
NTAL FRES TEST PORT WiTH MHz nolank  with tank
HFCH BOATION OoUTrRUY LW 97 0375 +5 dBm +0 dBm
ey 1S BF 20 Chem j:“-'" uE 194,075 -2 dBc -3 dBe
s et I}---]?M_H S L 291.112 -17 dBe: -16 dBc
M " 0.0 uE M gl :1 ) ]5 _ .
zpF| : ? éu"m_} I L: ? IBR, 150 27 dBc 3% dBc
f I
44 mH e 1000 CHEH HAR F]'qu_ FTCI:E. .. . Fi qu‘
L !T no Lank with tank with tank
1 rinn e : LOAD poMMIC  na MMIC _and MMIC
- el open  FT.0374IT 97.037560 97ATI00
10 brick i g SO e 3 dB 47 037525 97037500
- l—r' GdB 97057436 97.03751! 97037500
Fine T WwdB 97037308 97.037508 70375
| Froa Adbonc Term. 97037507 97 D3 TI00

H was mow clear that Frequency West did nol provide adequate isolation befween the Xtal test port. and the base frequency
oscillator circoit. T added & 10 dB pad and 2 MAR-4 MMIC to the Xtai (cst port outpat. This gave me betier than 20 dB of
tsolation and eliminated the frequency shifi problem.

OTHER STABILITY FROBLEMS:

WEITYO faxed me an app note from Frequency West what said the base frequency of the brick can be pulled +~ 500 Hz before
dropping out, My brick met this spec but the sensitivity of the tuning cap was very touchy. T could swing (he frequency 100 ta
2K} Hz by just cracking the Johanson cap. [ could make the LO drop out {stop oscillating) at the 1ow cnd frequency cxirome in
Iess than & 144 tum,

ETAL TRIM CAT:

[ thought by osdering the manufactrers specified crystal 1 woutd eliminate a teeaking siep, but as with any hamfest item you
pick np. you don't know wherc's it's been. Close inspection of the LO board revealed lots of flux around a freshly ingialled fixed
chip cap near the hot end of the trim cap. T remeved the fixed cap, cut the trace (o the trim cap. and adeded 3 fixed cap in series,
I did 1his 50 I would have a finer frequency adjustment An additional SBT (Sslect By Test) 10 pF shunt C was roquired to pul
the Xtal near the center frequency, (sce schematic) The trim cap how tuncs from 97.6371 to 97.038%4 MHz without tropping
out The fine tuning fix makes it much easicr to tweak the X1al to the exact fraquency.

LOBAL / FREQUENCY WEST TUNE-TIF FROCEDURE, Bulictin #2 11
Crystal Insmllalion, Spurces With Owons;

1y Remove tie side plate bearing the Frequency West logo from (e unit, the oven inslator, and the crystal.

)y Clip the replacement crystal leads to between $.150" and 0.190" inch in length. Insert the cryvstal into its socket. For besi
resuits use crystals mesting Freguency-West Spocification 37-052243, Replace the oven insukater and side plate.
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LORAL ! FREQUENCY WEST TUINE-LIF PROCEDURE. Bulletin #210 {contd}:

Alignment Procedures:

v Apply the spegificd input (supply) voltage between the DC input ibrmingl and ground. The reguired input voliage is
indicated above (he lerminal. Be sure 1o observe polarity.

2 Connect g VOM o the erystal oscillator test poihl (XTAL). Sef the VOM on the 1.5 VD4 scale. The typical voliape level at
tltis poim, will be {11V volts minimam.

3)  Tune the erystal oscillator coil, or capacilor {through a hole in the side plate or the front plate, depending on the
configuration} untl a reading is obtained (approximately 0.1V minimurm), Maximnize this reading,

A maximized VOM reading at this point can be expected to yield a crystal oscillator accuracy within approximalcly 5 ppm of
the: rrearked covsial requengy.

Tf g frequency counter is available, conmegt the counter fo 1he ervsta] oscillator monitor connectar and tune the crysial oscillator
10 the exact frequency. Make sure that the crystal oscilfator is not near dropont by roclang the tining screw back and forth. ‘Fhe
unil should tune & mininwem af 3 ppin, o 300 Hy al 304 MH::

Reset the crystal to the correct frequency.

4) Comnzct-sn oscilloscope or VO to one of the phass voltage terminals {i%}. The two terminals should be jumpered wogether
on units with two terminals. For sowrces that have a lock limit glarn, conneat the scope or VOM to the single phasc volinge
terminzl. The scope should show a waveform of between 50 and 500 Hz, with an amphiiude praater than 12V p-p. The YObM
should read appreximalcly ® volls on the AC (RMS) scale.

3] Slowly tune the fundamemal oscillalor tuming screw clockwiss nanl the wsavelorm drops ol or the AC voltage drops o
#ero on the VOM

H the unit has a crystal that places the output frequency at the high end of the band, it may be necessary to continue ic e
undil a second lock occurs. Cheek for 1the proper lock point with a frequency moler or counler Lo insure locking on the correct
harmionic of the refarence oscillator.

#}  Ewitch the scope to DT {2%V/em) or the WOM o 30 VDT il seale. fThe load shoutd still be connecied between ihe phase
lock termanal and ground. )

71 Check for lock by racking the fondamental oscillator toning screw slightly. The absolue magnitade should decreass as the
uning screw is rotated clockwise.

Il s vpltage docs nol change, tho unit bas not locked and has stopped sweeping. Repest steps 4 and 5. then continue tuning
the fundamental oscillator until lock occurs.

8y Tuneg the fundamentsi oscillator o the cdge of 1he phase lock range. This should be between -3V +/- 2V and -6V +- 2V
The noi, shonld remaimed locked berwesn thess voltages and go inlo sweep as the [undamental ascillator is tecd fedber, This
verifies that the unit remains phase locked over the appropriate oning voltage mnge.

Mote:  The fundamental voltage polarities will be + [or pogitive DC input inpuis,
9} Set the fundaniental osciflator so that the voltage at the phass lock terminats is -7.5 volts. Tune-up is complete,

Maote: For units with kock limil alarm: Te verify the oparation of the lock Iimit alarme circuitry, connect a YO (i Ohm
scale} betivesn the lock tmit termingd and ground. As the unit is ined from one end of the lock range to the ather -3V +/- 2V

to -[6V - 2V, the VOM will read cither »cro or infinity. Tt will be infinity between approximately 4.5 and 13 VDC {as r=ad
al the phase lock terminals) and zerp elscwhere.
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CONCLUSION: . .
Sheot] Now I'm going o have to check the bricks om afl my other rigs Tor the frequency shift symplom. This is probably only a
probicm on 53760 MHz and up due 1o the high Xeal muttiplication factor, but 4 check of all rigs is suggested.

- . S .
Document the range of VOO vollages where your eavily locks up in addition to where the basc crystal drops o, Use the
Frequency West une up procedure to check the performance of your bricks. If yout Svily 15 on the edge of vnlocking or vonr
crystal is on the edge ol dropping oul, you can be sure ihat these faults will ecoor during the coniest,

Uver the past couple of vears The Pack Rats have stressed the need for knowing your cxact freguency 19 help reduce the time
required to complete a weak sipnal QSO. Last monith W3IETW talked abont wsing W3KM's VHF contest logging progrant to
accurately defermine beamn headings, Frequency is another variablc that we have control over. Eventually we will be able v say
with assyrancs that the only reason we were not able 1o work that rare DX erid is because of propagetion losses. 73, XG.

RLEFERENCES:
Bulletin #210 Intemational Crystal Manufachiering
L.omal / Frequency-wWest P. Q. Box 26330, 10N, Leo
214 Deveon [, Oklahoma City, QK 73126-0330
Sun Jose, CA 95112-4210 (BOOY 725-1426
Xtal Freguency = 97 037500 M-
catalog # DISE5187Q

Frequency West # 37-032243(FX=530-125MI17)

PACK RAT OSL CARD ORDER FORM

The club has arrmmged for special prices on thess fine 3color quality cards, The regular price is $20.00/Mundred plus $10.00 for
cach additional hundred. Our price is $17.50/hundred plos $7.50 for each additiona] hundred. Mininmum order is 200 cards for
ihis special price. '

Quandily Frice Shipping Totat
200 2500 4.00G 29,00
300 3200 4.0H) 36.50
40 40.00 4.00) 44,00}

S00 47.50 4.00 51.50

Please circle guantity ordered. make check pavable to Donald T Newhard and il to;

Eatb Fischar, W23
7258 Walnul Averue
Pennsauken, NF 05160

Orders will be accepled from now until November 30th to allow all members 1o be shie to participate in this alizr,

Please 131l in the info below exactly as voun want it printed:

Name: _ Call:
sStreet:
City, State, Zip: _ _
County:

6 Dhigit Grid Square;
EX (Your Old Call if wanted)
ARRL logo? (Circle)  Yes No

Note: The card sample on the reverse was reduced in size for this announcement Printed cards will be standard full gizg,

Any questions? Contact Bob, W2ST on 609-665-8488 (home) or 600-541-0120 (work) or via my e-mal
address: fnsf57a@prodigy.com
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ATTENTION PACK RATS
SHOW YOUR CLUB SPIRIT
Order Club QSL Cards!

wBZVDQ 1]

Ex ! KNJARD

ol
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Please See Order Form On Back
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(3021 478.2757 Since 1977

AMATEUR & ADVANCED COMMUNICATIONS

Amateyr and Shartwave
Clozad Sunday & Monday

GI3ELE 3208 Coneord Pike  Rte, 202
K3bval Wimingten, Delaware 19803

 ——
GOL-5471-01 20
Fax BOG-Bd1-2546

Bob Fischer Company, Inc.

AERAL LADDERS - CRAMES - MAMLIFT FUOUIFYMENT

Boa Fi3CHER AU LINCOLY AYE,
HAESIEXT CaMDEN, M. ), 38105

DESTINNTIONS oo

A FULL SERMACE TRAVEL AGENCY

HARRIET SOLTOFF
TRAVEL CONSULTANT

& 14 SOUTH THIRD STREET {2153 :
PHILACELPHLA, PA 19147 RES, 947-4483

THE R. F. CONNECTION

Bpeciafist in
A F Connactors and Coax”

JoBl Knoblosk Order Line BEQD-T83-2656
301/840-5477 Suile 11, 213 N, Frederick Ava,
Fax 301/868-3680 Guilharaturg, MD 20877

Liraphic Deaign Hlusraticn  Production

Lynne D. Whitsel

209 Frag brolbow Road
Cheurchyille, Ph 16956
N5 3555730

RICHARD E. SOMLY

e
A

2U8% BENMETT =L PHILA.,, P& 18118

f21%) A TA-1303 h—'-m_ s
FAX 34.523F

P ———————————

215 7456171
266-3658
5-EASY-RO

COMPU-SIMPLE, INC,

COMPUTER ARPLICATIONS FOR SMALL BUSIMESS

ELLIOTT T. WEISKAK PO, BOX 7151
Consutant WILMIMGTON, DELAWARE 19803

AUTHGRIZED DEAL ER TEL P08-T7E-3522
ACHH TOWERS FAX QOBTTE-AMIE

TELEX-HY-GAIN .
ANTEMMA EYETEMSE
RDTATORS - '
TOWERS™

PILOT ELECTRIC CO.,, INC.
1300 HWY, #35
NEPTUNE, N.J. 07753 GENE PILOT

{215) 288-03245

W3 HK

GEQRGE &. VanDYKE, JR. PE.

1737 Scattergood Straat
Philadelphia, PA 19124

] {5V} 2680738 AICHARD COMNMOR
v A""\..

RECO .
'gammm:mfmﬂs

SO MMELIHAICATIONS TOWER A TEMANCE
+ AW TEMMAS. FEEDLINES. TDWERS IMSTALLED
* TOWER PAIHTING, RE-LAMP NG, AEGUYTING

+ AF SYSTEN TRAOLALESHDTIHG
L MGHTRIGG BRDTECTION, CROUUND ST TEME

413 Carranza Aosd
Emurgency Service Tabarnacin, N} GA08R8
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__ Apn  \_ /7y DOWNEAST MICROWAVE
T <007,
=, @ ' ‘ \@@ ‘& Manufacturers and Distributors
= ﬂ il ‘@ 47 of VHF/UHF/SHF Equipment and Parts
[y ‘!‘/ & y' 50 to 10,368 MHz
/,—f’i.' ‘__._Ff H(f_kl - N z"'
ey % ﬁf/fr'“‘l ‘\Q » Microwave Loop Yagis
VA Y g
A

) * MNo-Tune Linear Transverters
b= Va3 P
W T

* Linear Power Amplificrs

ay r%‘jtﬁ’) -2 {,:’ (i:;' + Low Noise Preamps
‘e e - \:__'ﬂ‘:v_,f * (oax Helays, Coax Cable, Connectors
B k- .
:‘)%::{f? Y ' /"_‘:"i s Crvstals, Chip Components, MMICs,
55 b2 i; 3 e . “ Transistors, RF Modules
= 61_,}:'! i -2
(g ‘ﬁ; y For Al Equipment & Antennas:
- B Steve Kostro, N2CEI
ﬁmﬂ"’ 954 Rt 518
- o AL ¢ Frenchtown, NJ 08825
uﬁﬂ@'ﬂﬁ o ::”’JTL’ _5;3 e Tal.. S08-996.3584
rs & . T
s - #___‘} e

. 5{\ = Fax. 908-996-3702
B i e kﬁ hitp//www.downgastmicrowave.com/index.htmi
-4 < Say you saw itin Cheese Bits! M.




