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THE PREZ SEZ

This is a yory busy lime ol the year for the Pack Rais. The Pack Rat picnic is this month ar the Peace
Valley Park on the shores of pictwresque Lake Galena, Coming up very quickly is the VIIF Conference
anid Hamarnyma on the first weekend in Oglober. Al this will be quickly followed By 1he Jamyary VHE
contest in the middie of fanuary 1995, Abl of these activiies equite » ol of work that is nsually done by
just a few people. Now is the time to step up and help with some of your clubs aciivities. It would be nice
if everybody would ask not the time old questton of “What are they doing”, but instead ask wvourself
“what am I going to do™ to help out. To put it more succinctly: “You be they”. Brian, NIEXA s
Hamarama chaimaan this vear and Jolhn KB3XG is once -again willing to tackle the task of mnning the
YHF Coniorence, The help ITom the membership the last couple of years has been oulstanding, Lets
kesp it going

There will be change in the VHE confeience location this year. Nothing else for the Hamarama weekend
will change. just the conference lgcation. The new location has not been determined al this tivec, but the
one thing for sure is that it will be in the same general arez as it was tast ycar, We will let everybody
kmow us soon as possible where the new location will be so that those coming from out of town will have
time o maks reservations at ams hoels, Keep an eve on the Pack Ral web puage
(htpc/fwww i net/packeats) (or the latest information.

Last moaths White Elephunt sale was wvery well attended There had 1o be at least 50 people there The
flow of “snetf™ scems to be never cnding, W is interesting that the quality of salable “stuff” has moved up a
notch. The once cherished shiny little parts seem to hold little valuc to the prosent day Ham. Thasks (o
WAIOWY for hosting the meeting.

Speaking of shiny little parts, many of the newer members probably wever kmew of ome of the early
mermbcrs of the Pack Rats Mario Fontana, KIUID (Uncle Johns Dmaws). “Maria’s Raffle”, which he
staried and ran every manth, takes its name From the colorful little guy from “Tvyland you know™.

Conid on page 3

MEETINGS
Third Thursday each month at 8:00 PM
Southampton Free Library
947 E. Street Road
Southampton, PA 18966
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9:00 PM 432,110 MHz  WAIAXV
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COMMITTEE CHAIRMEN
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1296.262 Mz 2304034 MHz
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THE AMERICAMN AADIC RELAY LEAGUE

Bernie Fuller, N3EFN
VICE DIRECTOR, ATLANTIC DIVISION

17668 Price Road
Saegertown,FA 15433
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STEVEN N. WHITE

Attoroey al Law

2217 PALOMINO DRTVE TEL: [215) 3436001
WARRINCGTON, PA 18974 FAX: (215 3435503

-Pack Rats Cheesebits Page 2-




Prez Sez Coniineed

Who can forget the image of Maro in pink shorts and a white T-shirt assembling, and eperating mysterious microwave equiptment
duung the June eentest in Hilitewn, PA. Maric was way ahead of his time when it came to homshrewing and in partieuiar building
microwave devices that most of us at the fme didn’t have the fopgiast idea of whal it was or how it worked, Getling evan on the 1295
band in the 66°s and early 70°s was real black magsic, or so it appeared. Maric showed how the magjc worked and helped many of us pet
started on the higher frequencies. Mario passed on many years ao, but he ir part of the legacy that makee the Pack Rats the fine

organization it is today.

73, Ron, WASAXV

2-3 ARRI UHF Contest. Sez June QST, page 108 for the rules.

11-12 Perseids Meieor Shower predicted peak at 1302 UTC,

14 Packrat Board of Directors Mestiop al the QTH of Ernie, W3KKN. Call 215-659-3485 for directions,

16-17 First weekend of the 10th ARRY, Cumulative 10 GHz Conlest. See page 107 of the June QST for mules.

17 The Augpst meeting of the Packrats will be the Packrats Family Picnic with all Fackrats, friends, wives, kids, etc.

invited. The picnic will be heid at the Peace Valley Park, Pavilion #2 near Doylestown, Pa.. Calt Don Schwarzkopf at
215-674-0405 or 442-007% if you wish 1o bring a covered dish to share. Boat rental and & fishing pier are availabic. Ses
note and map elsewheare in thiz izsue of Cheessbits,

i6-17 York Hanrfesi will be held at the York Interstate Fairprounds, York, PA. TT on 146,97, VE Exame.
17 The Defmarva Hamdest will be heid at the Delaware Tachnical & Commaunity Coliggrz In Georgetown, Delaware. Talk-in

on 147.675/.075, and 224 24/ §4.

122-24 The 23 rd Annnal Easlern VAF/UHF/SHF Conference will be held at the Cuality Inn, Vernon, CT. For information,
contact Rae Brigiol, K1LXD, at 203-742-5650 )

24 Gloucester Covnty ARC Hamfest at the 4-H Fairgrounds in Multies Hill, N.J Tali-in on 147,78/ 1 8, 223 08/224 66 and
14652
28 LEAP INTQ THE MICROWAVES with the Packrats! 903 and above. Starting on the 4th Thursday of the

manith and continuing every 4th Thursday of the month operate from 8 to 10 PM local time op any band 903 MHz
and abeve. For coordination on these difficult long haul contacts 144260 Mz is the suggesied liaizon frequency. So
here's your chance to fix what broke in the contest and work all those stations ¥ou missed,

13-15 Sept. 1997 ARRL VHF QS50 Party Ses the Aupust issuc of 5T, page 101 for the rules,

4 Ot 21 5T Annual Mid Atlantic States VHF Conference sponsored by the Mt. Airy VHF Radio Club will be Leld at 3
ioeation to be anmounced .

TID EBITS

New member: WAIDRC, Ed Finn, 174 Orthodox Dr Rickboro, Pa, 18054, 215 322 2105 (), 609-TS9-5700) X320W), X =
Crystal. Harmonics = Edward & Sierra.  Class = Advanced E-mail at Exd Finn{@nste visi.com.

The Aung/Sepl. issue of the NTMS newsletter “Faadpoint” contains an article by Al, WBSLUA en “Dual Band Feedherns Tor 2304/3456
Mhz and 53760/10368 Mhz™.

The Midwest VHF-UHF Society newsletter reperts 2 53 Kim contact on 145 Ghg by DLGNCEP in JO50va with DESNT/P in JOSOxI,
Inthe hdy 1997 issue of the NE.W.S. Letter, Paul, N1IBWT has an article “Silver Brazing for Better Microwave Antennag”,
New work e-mail address for Phal, WA3INUF: pmiguetes@molvl gi com.

- Park Rats August 1997 Cheesebits Pg, 3-



21st ANNUAE MID ATEANTIC STATES VHF CONFERENCE - CALL FOR PAPERS

The 215t Annoal Mid Adantic States VHF Confierence will again be held at a location to be determingd , just norik of Philadelphia. This
vears conference will be held on Saturday, October 4, 1997, Sponsored by the Mt Ay VHE Radio Cluob, the conference continues to
present 3 wide vaniety of technical papers covering all aspects of 50 MHz through light frequencies. Talks on operating, sropagation,
construction and theory are among those requested. Speakers are encouraged to contact the condference chairman early. The day after the
confierence, the largest hamfzst in the areq, Hamarama 27, also spansored by the Mt Adry VHF Radie Club will be Leld.

Centact: John Sorter, KB3XG, Conference Chairman
1214 N, Trpoper Roacd
Nommistomn, PA 19403
G10-000-7658
JohnKE3X G@aal com

JANUARY 1997 VIF+ CONTEST ELITE
Fromr JEROME EYRD, K3GMNC

Mote: Certmin Individuals are developing a personza, that I have not been able to improve. There will be some characiers old, some
characters new, fome characters borrowed, and some characters blue.

1. WARWAZLG - “APOCALYPSE” ( From the X-MEN Comics)  Puny Vhi+ Contesters. You cannot defast me, I am the Rocks an
the Vhft+ Contest shore. Crash against me and be destroyed!

2 WAITEQ “THE GODFATHER” FPellow East Coast Contesters, | love you hike brothers, but don’t yon every think I will let you
take my ciown away. Don’t you tealtize that T will do everyihing in my power to keep it!

3 WCIK - “THE INCREDIBLE HULK" WZG AND TEO, Please don’t make me anpgry. You won't like me when I am angry. ¥ gat
Big and Green apd Contest Mean!

4. WASAXY = “SPIDERMAN" Spidetman, Spiderman, does everything that the big stations can. Spin a microwave web, Listen bud
He's got active mictowave spuds - lodk-out, here comes a microwaveman.

5. AA2UK - “THE BORG’ (From STAR TREK) Your Contest technelogies and tactics are being absorbed Our microwanve
technology is supenior. All those above me will be defeated. Rasistance is futilel

O WY - "MELVIN PURVIS - G MAN" WIFU, K1IRZ, WAINLUE, KDIDU, Some of the most fesr VHF~+ contesters of oot day.
They said they would never be taken alive, so I didn't try hard either.

1. WIFU - “THE SHADOW™ Who knows what VHF+ contest potential lurks in the heart of FUJ The Shadow koows,
MUUUUHAHAHAHAHAHAT AT

§. KIRZ - “THE TERMINATOR” You can’t reason with him, You can’t discourage him. Vhi+ eontesting is what he does. That's
alf that be does. He won™ stop. He will never stopl

(Contd on Page 6)

CHEESERBRTTS SUBSCRIPTIONS

Cheesehite subscriptions are available to everyone interested in activities and information from the VHF thorough the microwave
frequencies. Subseriptions are for 1 year of 12 jasuse. For a subscription, send the follewing information:
Name; , Call;
Street Addmess;
Town; State: A L
Subseription Rate; $10.00 per year (USA), $12.00 {Canada}, $15.00 { Worldwide)
August 1997 Send to SUBSCRIPTION/ADVERTISING MANAGER;

Bob Fischer, W28T

725% Walout Avenne

Penngauken, NI 0B110
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PACK RAT ANNUAL PICNIC AUGUST 16TH AT 1:00 PM
L . L . ByBebw2yy -~ - - " .
The antmal club picnic will once again be held at the Peace Vafley Park, 230 Cresk Road, Doylestown, PA (Please see map in this
; r-issue). This has been a traditional fun event for all.in the past and this_year will be Do exception! Afrive at 1:00 PM for the .
-- Champianship Hoise.Shoe Challenge: Who will be the "horses tat™ shisyear? .~ =~ . 1o '

Ey popular demand, chefs Don & Al have agreed to fire up the pits and prepare your gritled faverites starting at 3:00 PM. The club will
provide hambrgers, hot dogs, corn on the cob and soda. Everyone is asked to bring a covered dish of their choosing, byt please
coordinate with Don Schwarzicopf at 215-674-0405 or 442-0979 o that we don't end up with 20 bowls of potato salad!

This is a pice, fun, family event, Bring a friend and join us for 2 zood fime.

Bridpn

b 1903 Delonme Mappbig 7 e Resley Ave (From Ri,407)

23rd Annaal EASTERN VHE/UHF CONFERENCE

The 23rd Annuzl EASTERN VHF/UHF CONFERENCE will be held on August 22, 23, & 24, 1997 at the Hartley Hotel, 1 Bright
MeadowBlvd. (off Rt 5}, Enfield, CT 06082 The hospitality room opens at 4 PM and the Lab Demes Bx Noise Figure Measuraments,
On Saturday, there is registration, formal talks and the VHP-SHF Bandsession, Lgb demonstrations & much more, On Sunday there is
the VHF-SHF Swap n sell & antenna gain measuning on 222 & up (bring your VHF-SHF goddies and antanngs),

Each repular repistrant receives a copy of the proceedings and is elgible for the drawings. Alternative dining is availablenear-by.
Overnight rates, 354, Mention Eastern YHF-UHF Conference, Call 800-321-2323 or 860-741-2231 for Harley Hotel reservatons.
Alternative nearyy hotel/motels inelude;

Sheraton Inn, Bradiey Intl. Adrpart, $92, 86(-627-3311, Sheraton Inn, Springfield MA, §99, 413-781-1010, Super § Motel, Enfisid
CT, 50, 860-741-3634,

Repular mail registration $20 and af the door $25. Sunday only registration is §5. Extra procesdinge are $15. The Banquet tickets (by

mail only) are: Prime Rib $23, Crabmeat Smfied Sole 323 and Chicken Parmesan is $19. Make check or mo, payable o Eastern
WHFE/UHF Society & mail to: Rae Bristol, KILXD, 328 Mark Drve, Coventry, CT 06238, 860-742-8650.

- Pack Rats Angust 1997Cheesebits Py, 5-



JANUARY 1997 VHE+ C'DNTEST EME‘ ¥ Contd from Page 4

S. WA3INUF “DIRTY MY” o }ruu VHF-P confesters thmk jrm: cah ghoot me dovwn from the Tﬂp Ten. Try it! GD ahiead and make

my dﬂ}-"

10, KDIDU - “DAV[E {:RIDCKETI‘” Pen:liéd g muunta.m mp 00 mﬂf.-.s fmm Tennmee Tm: g:mnest grass ih the {and of thc
free. He made the Top Ter when he was only 53, Hie powerful 2 meter array gives him great nototiety. Davie, Davie Crockett, emerging

igng of the wild 2 meter band.

CALL
GRID
CLAS
50
144
222
432
203
1.2
2.3
34
33
oG
240
47G
LAS

SCOR

CALL

CALL
GRID
CLAS
S0
144

432
ou3
12
23
34
57
10G

SCOR
CALL

CALL

CLAS
30
.28
222
432
Q03
1.2
23
TOT
SCOR
CALL

JUNE '"97 ARRL VHF CONTEST RUMOURED SCORES: by WZ1V

W2sZA1 E3MOH AAUD
FHN32 Fhilg BEN52
MU MU MA
677/131 5577121 556/163
560/4% 864,73 368/64
157/33 185/54 107/40
303740 304/59 196/45
80/23 5/16 30118
95/21 51719 56/25
50114 05 13/9
34710 15/8
3510 211 15/7
35/7 1675
2007 2/
11

92
20567345 1997/348 13777388
1.16M 026,000 793,072
W28Z/1 K3MOH AASD
WASWZG  WAZTEQO  KIRZ
EN&1 FN3l °  FMI9
S 5 g
212472 205/8% 25768
209/4% 300643 20042
85/36 81/28 75126
167/4] 150735 122431
42/18 35/19 30016
7630 45/19 AT/17
25/17 15/ 816
615
44
22
8387273 D87/246 808/206
395,031 350,000 243,698
WASWZG  WATEQ  KIRZ
WEIDNE  KSTOK NSUM
Fmle EMED EM35
8 g S
137741 48/25 203/78
153/33 160/50 146/45
56425 49/32 33420
7B/26 86740 58/25
2418 1274 e
2412 27416 747
4747155 382/180 454/181
109,740 107,100 103,713
WEBZDNE ~ K3TQK NSUM
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WX K3VTL WALY K2TXE N2YE
FN21 FN11 FMDS$ FNO2 FN12
MU MU MU ML MU
537161 423492 527/109  396/120 223/71
520156 585/62 521471 295/64 276/48
136/34 118/31 98/43 43{25 97/34
241/3% 200/40 179450 89733 13137
51/20 420 23/15 23/17 33/18
67421 54/24 38722 34/24 41417
27 15110 845 11/8
16/3 B/6 1
1178 675 2/1
07 572 1/1 11 341
2/t
111 1/1 3/1
1618/267 1448/202 13961317 381/284 8217237

721,413 596,848 578,000 321,000 297,909
WiCcCxX K3¥TL W4IY . K2TXB N2ZYE
AAUK W30R KESFD KDIDU  KIRO
M2 FM28 EM89 FN31 FN31
5 5 S g g
128/45 180470 72433 11226 265/57
182/41 190/40 208/63 322440 265/31
64/28 55/25 69/40 6725 $5/20
01/32 105/31 107143 88/24 84721
2317 22/11 17711 23/11 o/6
50424 28/14 29/18 33/12 18/8
19/11 241 0¢5
075 241
8/4
242
580/209 584/193 502/208 654143  696/143
209,627 165,208 160,160 135,564 127,127
AAZUK W30R KESFD KDIDU  KIRD
KSMA NSHHS AFIT VE3AX  VESUF
FN41 EM10 FN43 FNO2 BO6)
S 8 5 5 g
241/53 63/120 181454 64/40 522/128
187/24 106/27 133422 155/48 242
56/21 43116 49/28
10622 3713 69/18 57/30

12/7

18/7 14/8

5i4
5907120 506/160 4611128 3397154 5227128
00,240 56,880 82,944 72,842 66,816
KSMA NSHHS AFIT VE3AX  VESUF




GETTING STARTED ON 24 GHz
de John KB3XG and Paui, WB3IYO

Last month I talked about the 24 GHz geodies that Paul, WE3JYO and 1 managed to scrounge over a 2 year period. The Digital
hdicrowave Corp. {DMMO) units appearad o be usable without too much modiication.

DMC CTRCUIT DESCRIPTION;
The units were designed to operate as short range, fill duplex, FM video links in the 22/23 GHz band Refar to the R3GE version of the
DMC block diagram. '

ME 1 Thiit Modulater {Black Label Unit)

from RSGE Motes
DCsed R
kel
Electrical Block Diagram
% | e PinDiedes X 2 _
> BPElo ey
70 WL
TF Chat
i
ST T " — VAN ;
ATTCHA 23 GH=
THaA EATTY DRG
/f' 2ym Chsw
Physical Layout Lo *
1.2 UM .
R Clac. -]
J P[] mw Pmkrl?:np

1 1.2 Gt (under M2 T8
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'
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Taal

Y mlA (_\J,I QI & ALMEH :D:O:[ o — | PN Q

TX Cl
RX+ 115 dlim

L/

DMC 22/23 GHz Video Tx/Rev Layout and Bluck Diagram

DMC DRO:
The DRO free runs at 23 24 GHr and has an ontpirt power of —14 dBm gt Vdd = 5 volis. The DREO has a screw adjnsiment abowve the yig

puck which tweiks the frequency. Tt was possible to e the osciliator close 1o 23,289 MHz which is what we needed for a 903 MBE=z JF.
Panl and 1 briefty experitnented with ingection Iocking, the DRO with a 11.6445 GHz Frequency West LO brick. The {eedback path
et the yig puck was top strong, w0 be affected by the injected stpnal. We tried to remave the puck without the aild of a hot plate. As
the vig puck explodad under the force of the needle nose pliers, a fragmemt of the puck desrroved the selive devies. The Znd and 3rd
PRO's we played with seemed 1o slowly die after evcling the power several vimes. K is a single siape, prrounded gate oscillavor circuit
with a single +3 volt line to the drain. Magbe the DC needs to be slowiy ramped up to 5 volts? Paul and [ quickly determined that this
was nol the preferred mathed of ganerating LO power.

DMC FOWER AMP:

The PA consists of 2 stages of power Gahs FET's, The total gain of botl stages was only 6 dB (This is like the old days on 2304 when
we wer2 happy to pet 5 or 4 JB of zain out of a single stage}, The good news is, the amp puts out ~2{ dBm at 22 GHz. The bad news is,
the gain drops to O dB at 24 GHz, Tuning a circuit at 24 GHz requires skill and equipment that is generally not available to the average

-Augusl 1997 Pack Rats Cheesebits Pg. 7-



ham. Opening the lid of the amplifier reveals pold lines on a ceramic substrate with a couple pieces of silicon _e.pﬂxiad 10 the center
connectad together with pold wite bonds. Paul had to persuade one of the assembly ladies at work fo pluck wire bands to fune the
amplifier up in frequency. With some effort, Paut was able 1o tune the amplifier te work at 24,192 MHz with 5.5 dB of gam and +20
dfm out. Now the only problem is (0 come up with a +15 dBm pre-amp.

DME TRANSMIT PATH:

T'm not certain how the output signal was moduiated It looks like thers is a pair of PIN diodes which varies the load on the duemp port
of (he circulator which modulates the DRO carrier directly. The cireulator & PIN was an integrated assembly with 2 Sm conmneciors.
You can see that the +20 dBm power amp is needed just to overcome the lass of the transmit and receive circulators. This part of the

circuit was not analyzed since our goal was ¢ build a narrowband 55B transverier.

DMC RECEIVE PATH:

This is not like a gunplexer where the incoming transmit signal provides the LO for the receiver. The recetve LD gete power from the
DRO leaking through the cireulator front the transrmit power amplifier moduls (Mot a pretty design, but 1 guess it was cheap). The
receive circalalor, mixer, and 1200 MHz IF stape it also an integrated assembly with 2 SMA comnectors. The receiver snbassembly
could probably be used as is but the circulator provides very poor LO o RF isolation and lots of LO power would be requifed to leak
throwsh the circuliator. A filter would be required to knock down the amplitude of the receive LO. There ie no LNA included in this
receiver linsup. Tust & detector and a 1200 MHz post amp. 1 was afraid 1o attempt a noise figure calculation.

GENERATING LO POWER.: )
The job of generating, power a1 23289 MHz was made a little easigr since 10 Gig LO bricks with typical output powers of +10 dBm are
easy to come by at hamfests. Twa bricks were crystaled and tuned for 11,6445 MHz. [ 'worked on a passive doubler and Paul worked on

&N Active VeIsiomn,

The passive circuit is a 90 deg branch hybrid with each output port being, terminated with a diede. A pair of 11.64 Gig open cireuit slubs

at the outpot helps to suppress the 11.6 gig input signal. T bourht a 10 Gig transverter mixer board from DownEast, cot out a single

mixer, and maented 0 1o a est fixtere. After extensive

tivealdng T was able to improve the comversion ioss

from minue nothin' to -20 dB. (+10 dBm in, -10 dBm

ot This is not good! 1. suspected that the plastic ,:fﬁ\.

surface mownt SOT-23 diode package (FSMS-2822) s .
. , . . éed4d4.5 MHL

was contribmting 10 the high loss. I tried a couple of | o0 B . l//f

diedes T saved from my 10 GHz transvertor job. The I __[;,_ 54 GHz

conversion less with the good microwave diodes was - bandpass

15 dB. This is not accepble since gain at 24 GHe doas = 5l Ol t1.64 GHz

ol come casy. As a sanity check, W3IIT found an |8 J_ open snibs

CHz dogbler in an old Watkins Johnson cataiog, which A I H7 PASSIVE DOUEBLER

advernizad a typical conversion loss of -1t dB. The -15

dE of loss that ! msasored is probably nol far from what

can be expecied from a passrve doubler at 24 GHz,

11644.5 MHz
90 deg hybrid . W 24 GHr
' gan siage

T

Paul had better huck using the DM PA modules. The unmodified DMO PA modules were destined to operate at 234 3He whuch is
- very closs 1o our desired 1O frequency. Without changing the input mateh, Pand jammed the signal from the 10 gig LO brick into the
PA modute and decrzased the gate voltage while monitoring the output power at 23 289 MHz. A conversion loss of -5 B wag achieved
(Pim=+10 dBm @ [1,644.5 MM Pout = +5 dBm g 23,289 MHz). This is not the most eloquent approach but the contest date was
rapidly approaching and fime was enning out,

SYSTEM DESIGN & INTEGRATION:

Oor inidal box of geodizs was now reduced 1o 2
dishes znd 4 low gain amplifiers. It was necessany to
2o o the beg, borrow, or sieal mode 1o complete ' |
the desion. | was shle o procure 8 pair of mixers 24 G M miser -~ i
and some waveguids transinions from an undisclosed — . e ! 4
acrospace subcontractol located in Valley Forge, |onqy00F : X\ Y

P4, Abioack diapram of the transverter is shown. — ‘%mr
Dandpass B e

24 GHz
gain stage

The ls transyverter using the WE-42 transfer switch 11.56 GHz LO

wom torother with no problem. The transfer gwich *
_m,ﬂsfﬁgmﬂ direction [I;Iff the pain stage and allows 24 GHzr TRANSYERTER, TRAMHSHIT POSITICH

me f¢ get away with using a single mixer and a

-Pack Rais Augnst 1937 Cheesebits Pg. 8-




single gain stage. T uged an unmodified DMC PA as an active doubler and a2 nd mo

-tuned DM PA ag my only pain stage at 24,2 GHz.

1 purchased sswversl ssquenced Gahs FET power
supplies from DownEast to supply the DM

34 GHz
FaiH SLame

modutes with DC. With 0 dBm in at 503 MHz, I got

0 dbm oul at 24,192 MHz, There was detectable .

Teceive - comversion gain nodes at the 903 MHz 24 GHz mixer . - -

receiver port, ' A |'/I
| 03 MHz IF k /r' '\

The 2nd system did net work as well as the 1st. The 24 GHz T ansfer

block diagrarm is the same except the transfer switch 1.6 GHz 1O bandpass — swizch

iz a coaxial type with SMA connectors. Transco
rates thie relay up to 18 GHe, The output power of
the 2nd system was 5 dBm less than the 1st system
and 1 could not audibly detect any receiver conversion gain neise. I found that the Transce transfer relay had a fhropgh loss of -4 dB.
shipped a 144" stainless steel lock washer over each of the threaded barrels of the 4 female SMA connectors, Thic acts a5 a spacer which
prevents the comnectors from being saugly fit tpether. The loss through the telay improved from -4 dB to -1 dB. The P, of the 2nd
system was ~1 dBm with detectable receive conversion gain noise. Both transverters worked weil enough to make a 40 over 9 “parking
lot" contact in FN21,

240G Hx TRANSYERTER, RECEEVE POSITION

SMA CONNECTORS: il

The Iock washer trick iz not az mysterious a3 it
may seem, | mentioned the fact that the VEWE of
SMA connectors degrades rapidly abave 18 GHz
in last month's ingllment. Harry, W3LT found 5
HF app note which ehonws bow the VESWR and =
through loss sigmificantly deprades above 18 GHz, 18
Hi* wams "The wser should be cantioned that
above 24 GHz this type of connector will support
higher order transmission modes thar miay interact
wilh other components in the system® The r
conneclor manfacturers (Ma/Com and CIH) are | | 1.4
carefu] mot to lit VSWR praphs for their
connectors but show VEWE plots for different
types of cable. Both UT-085 and UT-141 semi 2311E BPECIFICATION | . f
rigid cable iz rated up to 26 GHz, Ma/Com (Omnj- . . F
Specira) offers a few connectors rated to 27 GHz, 1.2 e — :;f’:"i?a'-
CDi infers that their connectors are rated to the | ‘
same specifications as the cable they are designed
for.

1.7 '|

16

¥7E1A/E SPECIFICATION | . !
1.3

al

\V

TYPICAL |

i - azaie | : :

Il 1 | 1 1 ) 1 L
ne 4 g 12 ¥ 18 20
FREQUENCY (GHz|

1.1

1.0

Chris Zielke, of Advanced Semiconductor, told ma x4
of a litile known connector assembly tip that
allows operation up through 26 GHz, From what
Cliris understands, there is an impedance bump in
the barrel of a SMA connecter at 24 GHz, The
impedance is low (less than 50 QOhms) and
capacitive. The applicatien note (CDI #A1-111)
instracts the cable assembler to use a "Solder
(Gauge" during the soldering process {see diagram) to maintain a 0.015" space between the end of the teflon and the bottom of the SMA
pin. Thig small section of expesed center conductor loeoks inductive and brings the impedance hack vp towards the real line of the Smith
Chart (Ma/Com probably buiids this inductance inte their line of 27 GHz copneciers). My use of 1/4" Jock washers gave me the series
induetance I needed 1o "match” the transfer relay at 24 GHz. 1 don't recommend the lock washer trick except in a pinch. The connectors
freely spin even after tightening since there is ne back pressure of the teflon insert against the back ferule of the male connecior.

Figure 3. Typical SWR.

[ fe2] compelied to stress the impartance of choosing the
carrect connector for the 24 Gig band. As many of you
knox, Paul and I went through the design, layout, and
fabrication process for & no-tune baard for the 24 GHz

band. Tt was by sheer huck that one day I happened to pass
by an epen sabinet full of old, unwanted, unmarked, test
fixtures in need of a home. The fxtures were built for the

12 to 18 GHz military band and had high frequency SMA-

Cenlar Lontace Hokly,
COI-T-BhAF

L L

Sofder Gango: CHLY-E0Er
Hodl Haa s~ — Cable
i [

—_—f i

Canlar Canlasl
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::::mnecmrs ateached, These eotnectors have the loge "TWI" branded on the outside surface of the ﬂangc From the front end visw they

appear to be standard SMA connectors.

Viewing the connsctor from the back (see diagram)
shows that the 0.022" wids solder tab is held in place
" by @ glass bead. The glass bead is 0.020" below thé
surface of the flange. The soider tab extends 0.025"
beyond the sarface of the fiange, Perhaps this gmives the
peries inductance teeded to overcome the impedance
" bump? The solder tab is very short and easily breaks if

Sl brass Ting

solder tab ’fmning ECTEW

plags bead

feries jAducLance

too much forge 18 Bppl.lbd There is a copper I'].'l],g ——— 1&fioH Infert DMC SWA commecor
pressed into the stainkess sieel flange which allows .
direct soldering 1o a baseplate or test fixhure. No NI SMA Conmector

tomaking was required af the lagnch interface between

these conmectors and our no-tune tramsverter PC
boards. Otwdously the manufacturer of thiz connector designed it for operation abowve 18 GHz.

As another side note, | recenily dis-assembled, categorized, and stored away some of the DMC modnies in my 24 GHz junk box. A of
the connectors in the DMC modules were SMA's. After removing ali of the RTV from one of the circulatoss, I found that DMC went to
the trouble of modifying a standard SMA by drilling and tapping a #0-80 hole in the shaft of the SMA connecter {see diagram). The
tuning screw was used to tweak the VSWR at 23 GHz. [ guess this was cheaper than buying the correct connector for thiz band?

gxgga;;s§§§§§§§$§§§

HH““HI:'HHIHIFH

=
X
k]
I
1
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SMA CONCLUSION:

A5 you may already have surmised, the selection of the proper connector can make ar break vour 24 GHz pregedt, 1f is important that you
devise a method of testing cach and every component befors installing it in yoo 24 GHz transverter boxt. Unfortunately, many hams do
not have aceess to 24 GHz HP lest equipmment. Panl or I will fouch on this sulject at a later date,

SYSTEM CONCLUSION:
Qur lst attempt at a namow band trangverter was a linle diempreinting, bot disappointment often Ieads to renewed enthusiasm. Next
month's article will bemin discussion of a transverter board designed specifically for the 24 GHz ham band.

REFERENCES:
Poter Dhay, G3FHO Connecting Devices catalag, MaiCom 27.0 GHz Comnectors
R5GB Newsletter PO Box 92619 Description Ur-141 LIT-D835
Long Beach, CA Q0B008-2619
Chris Zielke £213) 498-0901 Straight Cable Male 2701-7041-00  ZT01-7985-(H}
Advanced Semiconducter . Straight Cable Female  2702-7941-00 2702-7955-00
7525 Ethel Ave, ' Omni Spectra f MaCom catal o Bulkhead Cable Feedihra 2704-7041-00  2704-7023-00
Morth Hollywood, CA 91605-1912 44 Fourth Ave, Female Panaf Moumt 2752-1201-00
Waltham, MA 02254-9101 Iizle Panel Mount 2751-1201-00
{617} §90-4750 Female Barre] 2730-00G00-00
Connector Saver 2782-6000-00
Maie Barrel 2781-0009-00
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AMATEUR & ADVANCED COMMURICATIONS

Amateur and Shartwawe
Closed Sunday & Menday

GISELE 3208 Concord Pike  Rie. 209
K3l Wilmington, Delaware 19303

EOS-S41-01 20
FAX S00 Bdt-2545

Bob Fischer Company, Inc.

AERIAL LADDERS - TRAMES - MANLIFT FAUIPMENRT

BOB FISCHER Z7ES LINCOLN AVE.
YRESDEHT CAaMDEN. M. J. D105

FULL SERWVICE TRAVEL AGLENC Y

HARRIET SOLTORF
TRAVEL CONSULTANT
&16 SOUTH THIRE STREET (215}
PHILADELPHIA, P4 19147 RES. 947-448)
e A P el

THE R. F. CONNECTION

Speciakist in
A F Conneclors arxt Coax™
Josl Knoblock der Line BOQ-7E3-2666
201/840-5477 Sulta 11, 213 M. Frederick Ave,
Fax 301 /8683650 Gaitharsburg, MO 20877
-
Craphiy Chesignn Wostration Production

Lyrne D, Whitsel

20% Frog Hillony Road

Chaechyille, Bh 15966
M5 3LE-R7A0
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COMPL-SIMPLE, INC,
GOMPUTER APFLICATIONS FOR SMALL BUSINESS

ELLIOTT T. WEISMAN F.0, BOX 7161
Canautant WILMINGTON, DELAWARE 19803

AUTHORIZED DEALER TEL 30A8-T7E-2522
RONN TONERS FAX S08-T7E-3835

TELEX-HY-GAIN
ANTENNA SYSTEME
ROTATURS
TOWERS

PILOT ELECTRIC CO., ING.

1300 HWY. #35
NEFTUNE, M.J 07763 GENE PHLOT
| —— P
{215) 288-0325
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GEORGE &. VanDYKE, JA. P.E.

1727 Beattargood Strest
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., = @ ?)f ‘C “"“Manufacturers and Distributors

o6 ) ) 7 of VHF/UHF/SHF Equipment and Parts
¥ A &7 50 to 10,368 MHz

* Microwave Loop Yagis

* YHEUHY Yagis

* No-Tunc Linear Transverters
* Linear Power Amplificrs

* Low Noisc Preamps

* Coax Relays, Coax Cable, Connectors

* Crystals, Chip Components, MMICs,
Transistors, BY Modules

For All Equipment & Antennas:
Steve Kostro, N2CEI
854 Rt. 519
Frenchtown, NJ 08825

St e e e E Sl Je el ., Tel.. 908-996-3584
- S b
BEST . s £ Fax. 908-996-3702
_;7/ _ ?/L_‘)r B I @ﬁ http://www.downeastmicrowave.com/findex.html
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