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Twenty years ago I attended my first Packrat meeting, I was a student who barely new what VHF was, in fact, my
entire station fit on a card table. Shortly thereafter I was invited to join the club. Today my attic, basement, and
crawl-space are crammed with parts, cable, and aluminum, and now I'm trying to figure out how to snake 40 foot
of waveguide down to the shack without punching another hole in the walll... It has been a pleasure to be a
Packrat member for all these years and now it is a greater honor to have been nominated and elected as the
President of this great organization.

1 would first like to thank the out going board members especially Paul, WB3JYO, and Gary ,WA20MY, for the
terrific leadership they have provided to the club over the past two years. It will be hard to exceed the renewed
energy that Paul and Gary created within the club. Next, T would like to invite you the club members to join in any
of the many activities sponsored by the club; whether it' a building session, Monday night net, or directors meeting
you 1 discover it's more fun being in the game than standing op the sidelme. By the same token, if there is an
activity that you think the club should start to sponsor, please let me know about it.

July marks the start of the outdoor club meeting season beginning with our annual White Elephant Sale at the
QTH of Gary, WA20MY. Wrap some of those rare umsed items you've been storing since the last Apollo mission
into a plain brown box and have fun watching as the Packrat bidding frenzy commences.

See you there!

73, Phil Migulez, WA3SNUF
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DEADLINE FOR ARTICLES AND SWAP SHOP 1S THE
MONTHLY MEETING DATE. NON-COMMERCTAL SWAP
SHOP ITEMS-FREE OF CHARGE.
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Bob Fischer, WB2YEH

7258 Walnut Avenue

Pennsauken, NJ 08110
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EDITOR:

Harry Brown, W3IIT
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PACKRAT 222 MHz REPEATER - W3CCX/RPTR
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MONDAY NIGHT NETS
TIME FREQ. NET CONTROL

7.30PM 50150 MHz  K3EOD
$:00PM  144.150 MMz W2EIF
830PM 222125 MHz  WB2YEH
$:30PM 224 58R MHz  K3ACR
9:00PM 432,110 MHz  WA3AXV
9:30PM  1296.100 MHz  WA3NUF
10:00PM  903.100 MHz  N3AOG

COMMITTEE CHAIRMEN
LADIES' NIGHT: WA3YUE 610-630-1875
JUNE CONTEST: WB3DNI 215-672-5289
HAMARAMA: WB3JYO  609-338-1687

VHF CONFERENCE: KB3XG 610-584-2489
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HUGH A TURNBULL. W3ABC
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COLLEGE PARK. MD 20740 (3014 9271797
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PRESIDENT: WAS3NUF, Phil Migulez

VICE-PRES: WB2YEH, Bob Fischer

REC. SECR: WA3AQA, Walter Zumbach

TREASURER WA3JUF, Dave Mascaro

COR_ SECR: N3AQG, Dick Comly

DIRECTORS:  N3ITT, Alan Sheppard (1 YR)
N3DQZ, John Kauker (1 YR)
N30ZO, Don  Schwartzikopf (2 YR)
WB3KRW, Steve Dallas {2 YR)

1-302-478.2757
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i
Lynne D. Whitsel ]I
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Calendar of Coming Events - July 1995

July

2 16th Annual Wilkes-Barre Murgas ARC K3YTL Hamfest will be held at the Luzerne County Fair Grounds on Rte
118 in Dallas, PA. TI on 146.61R and .52. VE Exams.

4 Independence Day *

4 Harrisburg Hamfest at the Bressler Picnic Grounds, take exit 1 off I 283, follow PA 441 and signs, Admission: $3.
Talk-in on 146.76/R and .52.

89 bQ Worldwide VHF QPX Contest. See May CQ Magazine page 60 for rules or June QST page 113. Contest runs

* from 1800 UTC, 8 July to 2100 UTC on 9 July (27 hours). All bands from 50 MHz up.

9 Maryland Hamfest, Timonium, Md. at the Maryland State Fairgrounds, located on York Rd. adjacent to I-83 near
1-695 Talk-in on 147.63/.03, 146.16/.76, and 146.52.

13 Packrat Board of Directors meeting will be held at the QTH of Ron, WA3AXYV, at %:00 PM. All interested parties
welcome, Call 215355-5730 for directions.

16 VHE/UHF All-Band Sprint sponsored by the Northern Lights Radio Society. 7 PM to 10 PM local time. See June

' QST, page 113 for rules.

20 July meeting of the Packrats will be the Annual White Elephants Sale at Gary's Glen (WA20MY's QTH) on Mt.
Kirk Road in Eagleville, Pa. Starts promptly at 8:00 PM. Bring Chairs. For directions call 215-539-6409. See the
enclosed map.

23 Mid Atlantic Sweatfest "95 will be held at the MARC Train station in Historic Brunswick, Frederick Co., MD. TI on
147.060-. '

28-29 The 30th Annual Central States VHF Conference will be held in Colorado Springs, Colorado at the Sheridan
Colorado Springs Hotel. For further information, contact Hal Gergeson, WOMXY, 809 East Vermijo Ave., Colorade
Springs, CO. 80903, j

29 BERWICK., PA Hamfest/ Computerfest wﬂl be held at the Nescopeck Township Firehall Grounds, 5.2 miles south

of Berwick on Rte. 93, TT on 147,225+

1995-96 ELECTION RESULTS

President; Phil, WA3NUF
Vice President: Bob, WB2YEH
Recording Secretary: Walt, WASAQA
Corresponding Secretary: Dick, N3AOG
Treasurer: Dave, WA3JUF
Director: Don, N3OZO, Steve, WB3KRW and John N3DQZ

VISITORS AT THE MAY MEETING

Warren Burtis, AG2S, Marlten, NJ

CHEESEBITS SUBSCRIPTIONS

Cheesebits subscriptions are available to everyome interested in activities and information from the VHF thorough the microwave
frequencies. Subscriptions are for 1 year of 12 issues. For a subscription, send the following information:

Name: Call:

Street Address:

Town: State: ZIP: ;
Subscription Rate: $10.00 per year (USA), $12.00 (Canada), $15.00 (Worldwide)

Tuly 1995 Send to: SUBSCRIPTION/ADVERTISING MANAGER:

Bob Fischer, WB2YEH
7258 Walnut Avenue
Pennsauken, NJ 08110
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IID BITS
Herb, K2LNS, reports that his new house will be completed in August. It will be on the same mountain at 2100 ft. elevation.

VES Beacon | The VEBSIX beacon was finally activated today at 0500Z. It is currently running 85 watts into a 4 element yagi
beaming 35 degrees (Europe) from 1400-0000Z and 160 degrees (USA midwest) from 0000-1400Z, Frequency of operation is 50.008
MHz and mode is ALA CW. It is operating 30 sec on / 20 sec off cycle. Grid here is CP38di. Reception reports welcome. If you hear
the beacon and wish a 2 way I can be reached at 403-979-7107 (1400-0000z) (NA weekdays) and at 403-979-2595 the rest of the time.
Thanks to Dave Phillips W7GZ for procuring the transmitter and preparing it for beacon service. 73 John - VESEV

New Jersev X-Band Beacon

de Dave, N3AHF via the VHF mailing list _
Just a note to let you know about X-Band activity in New Jersey. Myself and Bob, KS2D, have installed an X-Band beacon at N2NU's
QTH (FN20ok, 650" ASL). The beacon is on 10368.275 and runs 2.5W to a 13 dBi horizontal omni antenna, The keying is 100 Hz
FSK Morse and sends "KS2D FN20ok". It went on the air on June 3 and we hope to have it running for the June contest. Bob and I
will be active from K3UZY at FNI1jw for the contest with 2 meters and 10 GHz (2.5W and 2 foot dish, 2200' ASL) and we will be
looking for X-Band contacts. BTW, we heard the beacon on June 3 from K3UZY (about 165 miles). VESSIX Beacon QRV

VHF+ PROPAGATION & ACTIVITY REPORT
By Jerome Byrd, K3GNC
The bands were pretty dead all winter, but June has had enough good openings to raise our hopes for a good summer season. The
followings have been noted by this author;

Date Band Comments
5/28/95 144 MHz Enhanced conditions to the SW. K3GNC worked K4HJE (EM95), N4BG (EM97),
- AA2UK worked N4BG and AA4H (EMS6).
6/5/95 144 MHz KEZFD (EM89) was rolling in as was NG4C and others from FM16.
1296 MHz AA2UK worked KESFD (EMS$6) |
6/6/95 S50 MHz 6 Meters was wide open to the Caribbean and southern Florida, then skip got shorter,

until FM16 was heard in this area on E skip. WB9JUL worked a Florida station on 144
144 MHz MHz, and we all thought that we were in for a major 144 MHz E opening.
Unfortunately, the hour long 144 MHz E was worked by 1's but skipped over us.

6/15/95 50 MHz Double hop 6 meter opening to 7 land.
144 MHz Coastal opening, NINLX/MM was worked in FM24, with strong signals.
6/16/95 222..1296 Coastal opening - Beacons from Sable Island was blasting in at AA2UK, K2TXB and

others near the coast. Many calls were made via radio and phone, but no activity could
be generated from the VE1 or VE2 land,

6/17-19/95 50 MHz EUROPEANS BY THE BUSHEL, ON AN ON OFF DAY AND DURING EARLY
EVENING HOURS. THERE WAS ALSO A CT3, CU3... THROWN IN EOR GOOD
MEASURE. '

Please let me know about any openings, nets, propagation, etc.
CU on the Bands, Jerome Bryd, 1530 Locust Street, #20, Philadelphia, PA, 19102, {215) 226-1418,

SWAP SHOP
(send all ads to the editor)
WANTED: Good 8877 and socket, 7289's, 903 and 2304 transverters. Call Ron, KB3QM at 1-302-875-5257.

FOR SALE: 1296 Power Amps, 250 watts to 750 watts, 2, 4, and 6 tube cavities using water cooled 7289, 8907 or single tube cavities
using TH308, 328 | 338 or water cooled Y730. Call or write to Tom Dinyovszky, KB2AH, 405 Union Lane, Brielle, NI, 08730,
908-223-3067.

FOR FREE: 40 ft. Brand X Self Supporting Tower, free delivery. Contact John, KB3XG, at 610-584-2489.
FOR SATE: icom PS 35 Internal Power Supply, never used, $130.00. Contact Ron, KB3(QM at 1-302-875-5257.

FOR SALE: Gel Cell Batteries, 12 volt, 57 Amp Hour. Removed from equipment, excellent condition, $20.00 each. Contact: Bob,
W3GXDB at 610-346-8698.

For Sale: 144 MHz Antenna System. 4 Jr Boomers with Cusheraft H Frame._Contact Herb, K2LNS, at 1-717-829-2695.
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SOME JUNE '95 ARRL VHF CONTEST RUMORED SCORES

by :Ren, WZ1V
CALL N2WK W282/1 BAOD WEFMD W3CCX K3YTL W41y WD3R/2
GRID FHO3 FR32 EN52 MO8 FN21 FN11l FMOB FNzl
CLASS M/U M/T M/0 M/T M/T M/U M/U M/U
& 4747126 576/110 341/130 350/81 341/60 368/65 376/92 387/63
-2 487/61 769/52 372/58 577/13 523/61 634/62 467/60 497/54
222 194/45 173731 26/41 103/42 114/36 82/30 B3/32 76/26
432 258/4% 297/37 177745 227/44 178/40 167/41 154/37 144734
903 102/28 69/23 22/14 ig/14 35/16 28717 12/9. 14/9 .
1296 123/28 99/27 35/14 43721 33/20 39/16 40/15 24710
2304 67/18 S6/18 8/8 16/10 5/3 171 7/6
3456 45/13 45/13 io/8 8/7
5760 235/7 25/8 12/8 5/5
10G 37/35 28/8 9/7 89/6
246G 8/2 11/6 2/2 2/2
Light 14/2 0/0 3/2 12/1
TOTAL 18447380 2148/333 1087/337 1331/276 1285/263 1353/234 1133/247 11497202
Score 1266920 11483517 541,222 502,596 492,862 412,074 363,831 296,132
CALL WOUC/9 WBDGGM KDODW KITR K3MQHE KB3IUA WIQK WA2TEQC KIRZ
GRID EN44 EN34 DN7D FN44 D FM1g ELZ9 FN31 FN31 FM1G
CLAS M/U M/U M/U M/T M/L M/L M/L s S
& 273/136 219/119 292/98 228/50 423/90 408/151 168/31 272/81 234/69
Z 264756 194/5%6 110/32 227/34 838/64 121/3% 347/35 398/50 293/32
222 24/14 35/21 17/10 40/18 143/43 11/9 56/15 B6&/ 30 66/32
432 €3/25 63/25 56/13 75/24 280/40 40/18 81/23 122/36 116/33
ap3  3/3 2/1 /4 29/17 21/16
1296 17/11 24/12 15/5 11/7 38/14 38/17
2304 8/3 2/1 6/3
3456 271
3760
10G i/1 472 _
TOT 644/245 3447239 498/163 594/140 .1685/243 380/217 €51/108 852/232 768/219
Scor 188,895 171,363 112,000 106,820 520,676 136,527 85,212 304,000 233,000
CALL WDBISK RRZZU¥ KN3s Ni1DeM ¥200P/B WBZ2DWE WIKFT KD1Dbu KHeCP/1
GRID EMSB TM2S DM6&2 FN32 - FM0Q9 FM1S EMOO FN31 FN33
CLAS S & S 5 b) 2] 5 S QRE/P
<3 178772 98/36 558/208 84/32 108/41 194/35 4217165 123/29% 60/17
2 174754 249743 18/12 173/28 165/42 205/47 38/18 276/2% 1l1i/18
222 63/37 56/23 58/23 45/23 48/22 56/18 4z2/14
432 97745 G8/28 83/26 82/31 108/34 /6 71/23 66/21
903 18/13 12710 28/14 20/14 13/8 17/9
1286 31/18 39/14 4z2/17 32715 32/15 26/11 27/14
2304 6/6 4,2 10/8 /1 - i0/B
345% 373 /3
3760 4/3
106 1/1 3/4
244G 1/1
TOT 568/245 564,156 377/220 4847151 455/168 497/153 468/193 5365/118 350/114
Scor 206,780 131,976 126,940 122,612 116,256 102,701 81,675 90,860 71,478
KSJK/R 514,298 20,463 12z GRIDE ABCDOE | ALSO WiITKZ FN33 M/U:
ND3F/R 513/251 20,100 12 GRIDS ABCDIE [ BANDS ABCDOEFGHIJ
NGOX/R ???/7?7? 13,453 6 GRID3S ABDE I A=177/31 B=258/31 C=36/21
FRLIZE/R 349/211 12,3%5 11 GRIDS ABCDSE ¢ D=%2/25 F=4/4 OTEERS=1/1
KE9QT/R 23%/192 12,173 & GRIDS ABCDYEY { TOT: 58%3/118 = 80,742
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New Member

Mark Adams, WB2JHG, 24 Branin Road Medford, New Jersey, 08055 , 609-654-4441

JULY WHITE ELEPHANT SALE
By Gary, WA20MY .
The July meeting will be the anual White Elephant Sale at the QTH of Gary, WA20MY. Pack up the box under the operating bench
and bring a few dollars on the 20th. Even if you happen to be one of the few who are not into the latest surplus, you will enjoy the
refreshments and camaraderie of the evening

Remember, parking on the grass in the front and side of my place and along the front only on the adjacent lot where the trees are.
Excess parking at the pharmacy on the corner is only a 6 house walk away. See the map somewhere (hopefully) in this issue.

CU there.
1995 JUNE CONTEST ROVING REPORT
de: John, KB3XG

The Pack Rat roving station had a great time this year despite the rain and mud. Bands on board were 903, 1296, 2304, 3456, 57690,
and 10,368 MHz. Single loopers were used on 503 through 3456 MHz. A 2 foot dish was outfitted with replaceable feeds (de: N3AOG
for 5.7 and 10.4 GHz. '

W3IIT arrived at my QTH at 8 am to load microwave gear in his car. We drove to the RAT mountain to work FN21 and get a good
frequency correlation. It took about 1 hour to work the RATS on all bands. This was my first opportunity to test my equipment under
high huidity (heavy rain} conditions. I left my plastic tool box outside under W3IIT's car. I thought it was waterproof, but my camera
and aircraft band HT were found lying in 1/4" of water. Everything seems to be working OK. W3IIT had to make his descent from the
RAT mountain in instrument conditions.

We arrived at the FN10 site around 4 P.M.. Sometime within the last year, the electric company dumped 4 to 5 truck loads of dizt and
rocks at the entrance to the site. W3IIT backed up his Ford as far as possible and we set the tripod on top of the dirt (mud) pile. This
site in the past has been a 20 over 9 location, but the pile of dirt forced us to shoot through a few trees. We made contact on every band
but 10 GHz. My 10 GHz rig was indicating that everything was OK. I don't understand why we made it on 5.7 GHz but not on 1¢?
Next year I'll bring along a 250’ roll of #12-2 romex to extend the range of the car battery and avoid the trees.

T had planned for W3IIT to drop me off at the Hazelton airport and have Celeste pick me up to fly to Clearfield airport. The bad
weather at Hazelton (400 foot ceiling) prevented Celeste from making the trip. After a pizza and a pitcher of beer, 2 muddy W3IIT and
KB3XG returned home.

We arrived at Perkiomen airport at 8 am on Sunday to load the gear in the plane and were airborne by 9 am. The trip to Clearfield
took an hour and 15 minutes. A rental car was waiting for us and we headed off for the old RAT site in FNO1. We started out on 903
with much QSB. The signals seemed to improve as we went up in frequency to 5.7 GHz. My 10 GHz control panel told me that my
VCO had become unlocked. 1 removed the rig from the tripod and re-tweaked the VCO. I heard the RATS on 10 but my panel
indicated that I was not putting out any power. As I was tearing down my setup, I noticed a bad 10 meter IF cable. After a few quick
checks and a cell phone conversation, we made the 2-way contact (157 miles) on 10 GHz.

We drove west to the FNOO site around 4:30 P.M. and into a cell of heavy precipitation with a little lightning thrown in for excitement.
We considered high tailing it back to the airport but the weather briefer told us to stay on the ground for at least 4 hours. The rain fet
up by the time we arrived in Punxsutawney. By now, the $15/day Dodge Aires-K looked like it had been in one of those 4-wheelin’
Ram tough commercials. We worked 903 thru 10.4 GHz with solid CW signals despite a heavy cloud layer obscuring the mountain
tops. I couldn't believe the strength of the signals and how easily it was to make the contacts. I plugged the coordinates into my loran
which calculated a straight line distance of 179 miles. My tripod allows me to adjust the elevation of the antenna. I noticed an increase
in signal strength on all the high bands by increasing the elevation by 3 or 4 degrees. W3IIT suggested that I mount a level to the mast
to eliminate the possibility that the uneven terrain was giving my body a false sense of being level.

We were back at Clearfield airport by 10 P.M. but were advised to wait another hour since there was severe thunder storm activity
reported over the Wilkes Barre/Scranton airport. I found a hose on the side of the hanger and used the time to remove the mud, bugs,
grass, and branches from the car's under carriage. We were airbortie by 12 am and touched down at Perkiomen 1 hour later.

The self test features I have built into my rigs have proven te be an invaluable aid while in the roving mode, The tripod with indicated
azimuth and elevation markings reduced the seek and find time considerably. Visiting the RAT mountain to get a last minute
frequency correlation practicatly eliminated the frequency uncertainty. Our new Mooney worked well as an amateur radio cargo plane.
Hopefuliy the weather will be better next year and I will have time to make it to the FN?22 site.
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10 GHz TRANSVERTER "All the Boring Detads' Part 24"

The 1 Watt 10 GHz amplifier board is the most difficult to tune
up. I suggest that you gain experience with circuits at this
frequency by playing with the lower power (lower cost) receiver
amplifier first.

POWER SUPPLY:

Check the power supply before applying DC to the PA. (see part Z=—="

1) Exercise the PTT line to make sure the +10 volt transmit and 3

receive lines are being alternately switched on and off. Make sure

both the receive and transmit -5 volt gate bias lines are always on.

Before spending countless hours tuning and modifying the PA
“hoard, make sure the FET's are all alive. Clean any corrosion

from the board, devices, or heat sink. 1 had a white powdery £
substance (not from Columbia) insulating the PA from the heat 3

By John, KB3XG - =
== copperontop side TEmn i ===
o Pt | R s
== e = 1/2" G-10 lid +
g_ Iel;l‘i;vc coppe: from bottom ‘_‘-j‘! :
coupling cap S Eoutput transmisi‘sion‘ lin; : =
N f
e e . A _
= irput transmission line Eofeeni s
g {—L Sprrerafarirty
e Al ey P = A :
x; s i : + =
! N = 5 PA PC board 3
—0.066" hole thru boardJHEi=ES e
i e
= teflon protrudes 0 032“ 37{?f“=—:-|‘f4“‘--:—.. EEEEiasss SEEEHAEn SIS

sink. Mount the PA board in the heat sink assembly. After you
are certain that the power supply is operating properly, apply DC
to the PA and ground the PTT line. Measure all gate and drain

. voltages at the DC (coid) end of the printed stripline chokes. A
voltmeter probe right at the device lead may cause the FET's to
oscillate themselves te death. You may need to buy a pair of those
needle point voltmeter probes. A standard probe is wide erough
to short the gate or drain to ground.

DEVICE Ve yd Current
volis volis ma.
MGF 1302 -0.26 +3.14 14,4
- MGF 1423 -0.982 +3.48 21.5
MGF K25 -1.17 +8.00 165.7
MGF K30  -1.63 +8.09 375.8
MGF K30  -0.982 +8.02 463.4

Solder an external ground wire from the PA board to the power
supply. During the RF tuning process, I smoked alf of my power
GaAs FET's. The PA board comes with 2 DC connector which
mates with the power supply board. The connector does not
include a ground wire. I had a single #22 ground wire atiached,
but the wire broke after many hours of back and forth tuning,
. moving, and soldering. If the system had been mounted in a
" common chassis, this catastrophe would not have occurred, but
- having the board removed from the chassis makes tuning easier. [
strongly suggest soldering 2 ground wires (1 for safety) between
the power supply and both RF boards.

MECHANICAL: -
Use your modisles as puzzle pieces to get an idea how to best
assemble the system in your chassis of choice. Arrange the input
of the LNA and the output of the PA right next to the coaxial
relay. I was a hittle shy in drive power, so | mounted the transmit
mixer next to the PA input. Modules such as the LO and receive
mixer have power to burn so mount these items wherever you
have the room. Each module should be firmly attached to the
chassis with appropriate brackets to form a commen ground
point. Ty-wrapping a filter or mixer to a nearby piece of 0.085"
semi-rigid may promote intermittent performance characteristics.

- RF CONNECTORS:
None of the articies address how to launch a signal in and out of
the PA board. I had a difficult time trying to decide how to mount

D 035" thru hola ccunter

i rigid shiele

== = bored on the fop side. Pjosspmrcmmu
i = rerired 4l ey yyTEY T
DL 15 T
=t L% _ e = =t heat sink :
e . UT085 semi rigid :

= add RTY at final assembly

far improved strain relief

Ty = ]

T

.........

the ioput and output connectors to the heat sink. WAIMBA built
his ist PA by machining a heat sink out of a solid piece of brass.
This makes mounting SMA's to the side wall an easy task. MBA
built a 2nd PA using the original pot metal heat sink. He used the
hole through the heat sink at the PA output port to mount a SMA
connector. This hoie was originally used as a coaxial transition
between 2 PC boards. A SMA connector with an extended teflon
sleeve will fit snugly in this hole. Tom drilled and tapped #2-56
holes to securely attach the flange to the heat sink. (The pot metal
machines quite nicely.)

T did not feel good about this method since there would be po
intimate ground contact between the output connecter and the PC
board ground plane near the RF output port. I elected to drill a
hole through the heat sink and solder a piece of 0.085" semi-rigid
perpendicular to the PA ground plane. (see XG sketch) This
turned out to be a project in itself. The ground plane has been
cleared around the feed thru point. The diameter of the clearance
hele is greater than the diameter of the 0.085" semi rigid. [ had to
use the shield of short piece of 0.141" semi rigid and flare the end
to make contact with the ground plane. I had to counter bore the
0.085" hole on the top surface of the heat sink to allow the board
to sit flush against the heat sink. Make sure the hole you drill
through the heat sink is just slightly larger
than the 0.085" semi rigid You'll need all the strain relief you
can get. I get slight gain and power changes by pushing on the
output connector due to mechanical fiexing of the PC board.
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Use 3 or 4" of 085 semirigid so the board can be removed from
the heat sink for service without having to unsolder the semirigid.
Don't worry about the loss through short pieces of semi rigid.
UT141 = 0.035 dB/inch and UT085 = 0.056 dB/ inch. NOTE:;
Deon't use the square 90° SMA elbows at 10 GHz. N3AOG says
they look like a RF cork. The swept 90° SMA elbows work good.

I considered attaching the input connector to the heat sink in a
similar manner to the receive amplifier, (see figure 4A of part 1)
but there is a 0.25" spacing between the edge of the ground plane
and the input transmission line. This spacing represents a 1/4
wave at 10 GHz. The 1/4" of ungrounded semi rigid shield would
look jike a 1:1 balun. I decided to mount the input connector
perpendicular to the heat sink just Like the output conmector.
There was no clearance hole at the input port to deal with. I
drilled a 0.066" hole next to the input transmission line (see
WIRIL sketch) so the teflon of the 085 semi rigid would be heid
tightly in place. The teflon was cut to be flush with the
compenent side of the beard. Leave enough excess center
conductor to connect to the coupling cap. I soldered a bead
completely around the semi rigid shield to the PC board ground
plane. The top side of the heat sink must be counter bored to
aliow room for the solder bead.

TUNING:

1 started the tuning of my PA using WIRIL's "Modification of
Qualcomm Omnitrac PA Board." Compare your board to
WIRIL's BEFORE tuning picture (A) and remave any pieces of

Al

copper tape QualComm has added. RIL's BEFORE picture (A)
shows the circuit board AFTER some stubs and circuit traces
have been removed. I initially sliced the stubs with an Xacto
knife, but found that the amputated stub was coupling into the
transmission line and reducing the gain and power out. I had io
completely remove all stubs and traces shown on the WIRIL
sketch. You must add a small 1-2 pF (ATC "A" series) input
coupling cap. Add copper tape to the 5 shaded locations noted in
the W1RIL AFTER tuning (B) sketch. This is a 1:} sketch. Use it
to approximate the size of the pieces of copper tape.

Performing these pre-tuning steps as accurately as possible only
got me to an output power of +10 dBm. I used the "snowflake"
tuning method outlined in part E to get increased gain and power,
I found that each of the high power GaAs FET's needed a little
more shunt "C" (copper tape)} at each gate and drain. Be very
careful! It is easy to short the FET leads to ground while probing
around. I smoked another power FET during this part of the
tuning, process. I had to buy 3 PA boards before I got 1 on the air.
Review the precautions I listed in part 1 and remember the
following, while tuning;

Be mentally alert.

Remove input signal to test for oscillations.
Place lid on amplifier to test for oscillations.
Turn DC off after each test and before soldering.

After many hours of careful snowflake tuning, I reached the +20

Board traces as stripped prior to tuning. -15dBm in equals +5 to +10 dBm out. “10 volt

DC buss current is approximatly 1 Amp.
B: Board traces after tuning. Shaded tabs were added and tuned in the sequence shown.
Results vary slightly from board to board with the following 3 as typical.

~10 dBm input =
-3.6 dBm input =
~-14.5 dBm input =

30.8 dBm (1.2 walfts) output
31.4 dBm (1.38 watts) output
31.4 dBm (1.38 walts) output

C are coupling caps. Added input cap 2pf.

D are devices.

In

!‘.,-H,E

A

°"'.j‘°'r‘i%m

B
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k.

dBm output level. Placing the top cover on the amplifier gave me
a 6 dB increase in gain and power but I could see some instability
on the spectrum analyzer. There were pieces of RF absorbing
- material glued to the inside of the cover. Moving these pieces of
material to different locations on the lid only moved -the
oscillation spuss to a different frequency. I solved this problem by
cutting a piece of 1/8" G-10 fiberglass board using the metal PA
lid as a temptaie. I removed the copper from one side of the
board. I drilled holes in the lid so the fiberglass would face the
circuit. I added a standoff near the input port since there was no
~ existing, threaded hole on the heat sink. The 1/8" G-10 separates
the lid from the circuit with a lossy material 1/4 wave thick.
Getting a stable 1 Wait out of the amp was much less frustrating
using the G-10 lid.

PERFORMANCE:

" During the tuning process I was able to achieve the gain and
power out listed on the sheet published by WIRIL. As with the
- receiver board, the input return loss was terrible. (-2 dB) I was
told that input return loss was not critical, but T noticed that the
gain and power out changed by touching certain parts of the semi
-~ rigid or heat sink. T played with the input stage to try to improve
the return loss. As the return loss improved the gain decreased. 1

-

wound up with a return loss of -7 dB and an input drive lavel of
-9 dBm required to achieve 1 Watt out. 1 still noticed some slight
gain and power changes but the January contest was only days
away. | would like to further improve the input return loss by
either more tuning or adding an isolator to the input port.

I used the directional coupler and detector diode on the PA board
{o give me an indication of power out. (1 volt = 1 Watt} This
feature must be hardwired to the PA board. Tt is not part of the
PA DC connector. This gives you confidence that the rig is
working if you have a bouncing meter to watch. Even though I
burnt up a few FET'"s, this is still a cheap way to get on 10 GHz. I
have used the rig in 2 contests with exciting results. 73, KB3XG

REFERENCES:

1) Ken Schofield, WIRIL - Modification of QualComm Omnitrac
PA Board for 10 GHz Operation.

2) Bruce Wood, N2LIV - Up, Up & Away to 10 GHz or 10 GHz
Semi-Commercial Style.

3) WAIMBA - telephone conversation

4) WIRIL - telephone conversation

5) N2LIV - telephone conversation

MAP TO JULY WHITE ELEPHANT SALE (GARY'S GULCH)
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10 GHz EME Components Price List
From: Simon Lewis ,GM4PLM, via MOON-NET

In response 10 many messages Thave received over the 10 GHz ane message I sent to MOON-NET - here is the latest price list from the components service a 10 GHz NR
transverter would comprise G4DDK004 - WDG002/003/004/006 dependent on what tvpe of systern you require. I'm happy 1o advise if required

MICROWAVE COMMITTEE COMPONENTS SERVICE FRICE LIST FER 95

NOTE: PRICES ARE IN ENGLISH POTUNDS

DESCRIPTION RSGB MEMEER FRICF. NON MEMBER
1152 MHz LOPCB G4ADDEODB 574 [ritd «
PHOTOCOPY OF G4DDKO01B ARTICLE 1.00 118
TRIMMERS FOR G4DDEO01B (SX5PF) 3.66 430
1152 MHz AMP PCE G4DDK002 547 6.45
2-2.6 GHzLO PCB G4DDX004 6.86 8.09
PHOTOCOPY OF G4DDX 004 ARTICLE 1.00 1.18
TRIMMERS FOR G4DTIK004 (83 5PF) 555 6.52
ATCDECOUPLING CAPS FOR G4DDED04 (2) 326 383
CRYSTAL HEATER 3.52 414
TTHF SOURCE PCR 6.52 7.66
REGULATOR PCB (LoW VOLTAGE DROP FOR 12V } 2.38 2.80
BEACON KEYER PCB G4FREQOS 7.14 8.42
144 MHz 5 mW SOURCE (G4INT005) INC PINDIODES ~ 5.84 6.89
144 MHz WIDEBAND NOISE AMP PCB G3WDGO08 9.38 11.06
1.3 GHz LOW POWER TRANSVERTER G4JNT004  68.66 81.02
5.7 GHzDBSNT 8W PA PCRB (DUBUS 3.92) 10.50 12.39
10 GHz X4 MULTIPLIER/PA GIWDG001 29.83 3520
10 GHz RECEIVE CONVERTER  G3WDGO)2 42.70 50.38
10 GHz TRANSMIT CONVERTER G3IWDG003 49.03 57.86
10 GHz 1 dB NF HEMT PREAMP  G3WDG004 3348 41.86
10 GHz 300 mW PA {60mW DRIVE) G3WDG006 58.93 69.53
10 GHz W PA (200 mW DRIVE) G3WDGH07 131.68 155.38
10 GHz DBENT 4W PA PCB 2-STAGE (DUBUS 4.91)  10.50 12.39
10 Gz DBENT 4W PA PCR 1-STAGE (DUBUS 4.913  10.50 2.3%
12/24 GHz DB6NT DOUBLER PCB (DUBUS 1-2.92)  7.00 B.26
24 GHz DB6NT HEMT AMP PCB (DUBUS 4.93) 1000 11.8G
24 GH2DBGNT PA PCB (DUBUS 4.93) 10.00 11.80
24 GHz DBRSNT HEPA PCB (DORSTEN 2.95) . 1100 12.98
24 GHz DB6NT Mk2 TRANSVY. PCB (DUBUS 1.93) © 12.50 14.75
KIT FOR ABOVE (2 X BAT15 DIODES & 1 pF CAP)  10.00 11.80
47 GHz DB6eNT MIXER PCB (DUBUS 1.94) 10.00 11.80
47 GHzDB6NT IF PCB (DUBTIS 1.94) 4,00 4.72
23/47 GHz DBSNT DOUBLER PCB (DUBUS 4.93) 10.00 11.80
76 GHz DB6NT MIXER X4 PCB (DUBUS 2.92) 10.00 11.80
76 GHz DBONT IF PCB (DUBUS 1.94) 4.00 472
76 GHz DB6NT MIXER X2 PCB (DUBUS 1.94) 10.00 11.80
25376 GHz DR&NT TRIPLER PCB (DUBLS 1.94) 10.00 11.80
19/38 GHZ DBsNT DOUBLER PCR (DUBUS 1.94) 12.50 14.75
145 GHz DBGNT MIER FCB (DURUS 2.94) 10.00 11.80
241 GHz DB6NT MIXER PCR (DUBUS 2.94) 10.00 11.80
HYBRID MEUS5 (DUBUS 1.913 8.50 11.21
WAVEGUIDE 16 T SMA TRANSITION (N0 FLANGE) 15.00 17.70
TRANSVERTER SWITCHING UNIT G4JINT001 24.88 29.36
28K1844 HEMT (0.7 dB NF/12 GHz) 13.78 16.26
MGF1302 (use in place of "Black Dot" FET) 3.50 4.13
MGY¥1801 GaAsFET (250 mW - 10 GHz) 38.27 4516
MAR! MODAMP 248 2.90
MAR3 MODAMP 3.02 3.56
MARS MODAMP 292 3.44
MAVI1 /MSAI104 MODAMP 475 5.57
UPB382C 2.6 GHz PRESCALER (DIVIDE BY 4) 743 873
100 GHM CHIP RESISTORS (10) 0.50 0.60
2.2 PF ATC CHIP CAP (GOOD TC 10 GHZ) 1.32 1.5
84.7 PF CHIP CAPACITORS (10 1.00 1.18
10 2T CHIP CAPACITORS (10} 1.06 1.18
22 TF CHIP CAPACITOR (10) 1.00 1.18
470 PF CHIP CAPACITOR. {10) 1.00 1.18
10 NF CHIP CAPACITOR (10) 1.00 1.18
100 NF CHIP CAPACITOR (10} 1.00 118
CUCLALD 233 0.79 MM PCB (TEFLON) 2X1 INCH 232 2.74
*LOSSY RUBBER (2X1 INCH PIECE) 1.50 1.77
WG WAVEGUIDE (PER FOOT) 10.46 12.34

* L ARGER SIZES AVAILABLE MAYLORDER , PLEASE SPECIFY SIZE REQUIRED - PRICES PRO RATA. PCB NOW SUPPLIED COATED WITH
PHOTORESIST. CHEQUES WITH ORDER PLEASE MADE OUT T0O P SUCELING. POST ADDRESS: 3144 NEWTGONROAD. RUSHDEN, NORTHANTS, NN10
0SY, UK. TEL +44 - 1933 - 411446 (01933-411446NATIONAL). ALL PRICES INCLUDE UK POST AND PACKING.
FOR ORDERS FROMEUROPE PLEASE ADD 5% AND FROM REST OF WORLD ADD 10% TO COVER ATRMATL. CHARGES, TO TOTAL ORDER VALUE.
PAYMENT BY EUROCHEQUE, STERLING TRAVELER'S CHEQUE, OR STERLING CHEGUES DRAWN ONA UK BANK. FOR USA ORDERS, PAYMENT TN
DOLLARS (CASH OR CHECK) 18 POSSIBLE, PLEASE USE EXCHANGE RATE OF $1.6 = FPOUND, AND ADD $10 TG COVER EXCHANGE COSTS

73 Helensburgh - Strathclyde - Scotland || Packet: GMAPLM @ GBTSAN#78.GBREU Email: slewis@pacsat demon.co.rk
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PO

[202) S88-1068
£215) 7455173
{302} BBE-7630
{609) 266-3668

|

COMPU-SIMPLE, INC.
COMPUTER APFLICATIONS FOR SMALL BUSHNESS

A T
9(.-
$BFNAN M. WEISMAN
Conguitant

P.0. BOX 66374
WASHINGTON, DC 2335

~NESTINONS

A FLL SERVICE TRAVEL AGENCY
HARRIET SOLTOFF
TRAVFL CONSULTANT

1é SOUTH THIRD STREET {213}
HLADELPHIA, PA 19147 RES. #47-4483

THE R. F. CONNECTION
"Spocialist in
R F Connectors and Ceax”

Cirdef Line B00D-T83-2666
Suite 11, 213 N. Fredarick Ave.
Gaithersburg, M0 20877

Joel Knoblock
301/840-5477
Fex, 301/866-3580

AUTHORIZED DEALER
ROHN TOWERS

TEL 208-776-2522
FAX 90B-775-3635

FTELEX-HY-GAIN
ANTENNA SYSTEMS
ROTATORS
TOWERS

PILOT ELECTRIC CQ., INC.
1300 HWY, #35

NEPTUNE, N.J. 07752 GENE FILOT
STEVEN N. WHITE
Attormey at Law
WAITAO
217 PALOMINO DRIVE TEL: [215) 335907
WARRIMNGTON, FA 18976 FAX: (215 3434903

13027 328-7728
QRDER LIME BOG-441-7008

&

Delawace oFmateue Supply

“AMATEUR SALES AND SERVICE™

PAUL WAIQPX
KATHY RAIGYO

71 MEADOW ROAD
MEW CASTLE, DELAWARE 19720

NBDJB " Hours 10-5

1 C.A.T.S.

) Rotor Parts & Repair

G2

[
-
_ A
% t.\,:
: A
Femberville, OH 43450
7368 S.R. 105

AMATEUR RADIO
REPRIRS

All makes -- all modeis
» State of the art lab equipment
« Fully qualified techmcians

- Heasonabis rates

+ Quick turnaround

HAM-TEK keeps you hammin'!

250 Hroad st Spring {sty, PR 193/Y
t610) 948 /8738

THE AMERICAN RADIC RELAY LEAGUE

h KAY C. CRAIGIE, WT3P

Vice Director, Attantic Division

5 Faggs Manor Lane
Paali, PA 15301-1905
{215) 993-8623

@ WB3JOE.PA
Home_Node W3FRY

RICHARD CONNOR

i (&09) 26&0?35

/A\

RECO - e
'E'ammzxmmtmﬂs

= COMMUNICATIONS TOWER MAINTENANCE

= AMTENNAS, FEEDUMES. TOWERS INSTALLED
+ TOWER PAINTING, RE-LAMPING, RE-GUYING
+ AF SYSTEM TROUBLESHOOTING

= LIGHTHING PROTECTION, GROUND SYSTENMS

412 Carranzz Rosd

Emergency Service Tabernacie. NJ GBOSE

717-868-5643
6~-18 PM

Gerry Rodski — K3MKZ

5SB ELECTRONIC U.5.A.
Call for Catalog

124 Cnerrywood Dr. Mountaintop, Pa 13707

(215} 745-68173
(69} 266 3668
(B00) S-EASY-DO

L

COMPU-SIMPLE, INC.
COMPUTER APPLICATIONS FOR SMALL BUSINESS

ELLIOTT T. WEISMAN
Cansultant

PO, BOX 716:
WILMINGTON, DELAWARE 15800

RICHARD E. COML

.-#"'/
A

Eo6S BENMETY RO, FHILA, ZA 1811

R s e T
T ¥ k. Trag
{21%) 67 61300 _____g.,.*_.._,t_.,lﬁ-_—a _I.’.-_..,._.w-..!
e B

Fa¥X 934.5237

BO9-541-01.
FAX 6082-541-25

Bob Fischer Company. Inc.

AERIAL LADDERS + TRANES - MANLIFT COUPMENT

Bo8 FISCHER
PACIIDENT

ZTPES LINCOLM Ay
CAMDEN, M . OB

{215) 288-03;

W3HK

GEQRGE 5. VanDYKE, JR. P.E.

1737 Scatlergood Slreet
Phitadelphia, PA 19124

RUTLAND ARRAY.
For the finest VHFAJHFE antennas
1703 WARREN ST.
NEW CUMBERLAND, PA 1707(

Designs by K1FO and K3IPW
Call or write for our new catalog

(717) 774-3570 8pm - 10 pm E£

1307) 328-7728
ORDER LINE B00-441-7008

B
Delawace oAmateat Supply

“AMATEUR SALES ANMD SERVICE™

EADOW -

ROE WAIDLE M
NEW CASTLE. DELAWARE 1

GAIL KAJITN




Cheese Bits

3012 Potshop Road |
Rorristown, Pa.

e
CHVILLE, pa 18966
FIRST CLASS
DOWN EAST MICROWAVE

Manufacturers and Distributors
of VHF/UHF/SHF Equipment and Parts

50 to 10,368 MHz

¢ Microwave Loop Yagis _

* VHF/UHF Yagis by Rutland Arrays

* No-Tune Linear Transverters

¢ Linear Power Amplifiers

* Low Noise Preamps ,

® Coax Relays, Coax Cable, Connectors

. Crystals, Chip Components, MMICs,
Transistors. RF Modules
_For All Equipment & Antennas:
Steve Kostro, N2CEI
954 Rt. 519
Frenchtown, NJ 08825
Tel.. 908-996-3584
Fax. 908-996-3702




