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First of all, Happy Holidays to all our membershded to apologize
for not being present at the November club meetingas vacation-
ing on the Outer Banks of North Carolina. Frankly,much fun as
that sounds, it would have been better to be hameewere stuck in
the middle of the remains of Hurricane Ida, whiah tivought was
supposed to peter out somewhere in the middleeottls. but man-
aged to come our way. So it was most of a weekiafand wind
and I'm sorry | missed our speakers from Canads.l énderstand
it, the program was excellent and well- attend&danks, guys for
making the trip and telling us about VE-style migaves!
Our next RVHFG meeting will be on Friday, Decemb&f at the
Spencerport Wesleyan Church on Rte 31. This ngetith be our
annual “Tune Up Clinic”, where you can bring a pngeor converter
to get its receive performance measured using-efdtee-art test
equipment. We’'ll have the capability to measuenee perform-
ance from 50 MHz to 24 GHz this year, and to helfuce the “wait
time”, we’ll have two test stations running. Indgtbn, we’ll also be
able to measure transmit power (even at 24 GHhjs i§ the first
time we’ve had the capability to measure perforneaatc24 GHz, so
if you're one of the members who've built some gearthat band
and would like to see how it stacks up, bring ang Friday...
Continued....
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What we need for you to bring to the party aredhigles and pieces that make your device work. For
example, if you're bringing a preamp or convertarteést, make sure you have either standard connec-
tors on it, or the adapters to make them standidirgbu’re bringing a transverter and you want teas-

ure the transmitter power, bring the IF rig you tsdrive it, as well as the cables needed to canibe

up (IF, power, etc). We'll have standard adapseish as BNC-N, N-SMA, etc and some tweaking tools.
But if you need a SMA to Banana Plug adapter (pldhg), you need to bring it. We’'ll also have 12v
power (at least enough for lower power devices).

On Friday December™ we held the latest BoD meeting. Many items weiseussed:; including ways

to increase club membership (more centralized mgétication, technical discussions focused more on
“back to basics”, etc). We also talked about theaiming combined RVHFG/RDXA Banquet and some
more information on locations is forthcoming. Rblgsthe most important thing we discussed was our
efforts to improve the RVHFG website. Bill Rogéiss been working with an individual who has made
a proposal to become our webmaster and really lnimgite into the Zicentury! This is exciting be-
cause people will finally be able to see all thedh&ork and contributions our members make to the
VHF+ community, as well as to allow people to tékek back at the long, bright history of the RVHFG.
It will be easier to update, thus it will be currevith everything we’re doing as a club and agntm-
bers. We’'ll have more news about this shortly, dtide proposal looks as good as it sounds, we’'ll
move on it quickly.

As a final note this month, this year's ARRL EMEntest has passed- it spanned three weekends, the
last of which was this past weekend. As | mentibiast month, | participated as a single-band,lsing

op entry on 1296 MHz. The contest started rigtarahe BoD meeting ended (what a coincidence!) and
the folks who stayed got a chance to listen tactihest as it began. Activity was a little lightlean the
previous month (probably because everybody had edbjkst about everybody the previous month!),
but it still was a blast! | ended up the contegh\B80 QSO’s and 43 Multipliers, my best 1296 entry
ever- and | didn’'t work everybody. My best guesthere were at least 100 stations in 50 multiplier
that could have been worked- unreal activity! JO¥BOAB and Fred WO2P videoed a bit of the action
and they might be persuaded to show it at the rriabting.

That'’s it for now- PLEASE plan on attending the megthis month- the club is its members, and it's
only as good as YOU make it- come, tell us what jie/don’t like, and your BoD will listen and work
to make the club greater than it already is. Mkryou’'ll enjoy what we have for you this month!

73
Dave Hallidy K2DH

Secretary Report
Judy Stonehill, N2KXS

Rochester VHF Group Meeting Minutes for November 13, 2009

The general meeting, held at the Spencerport Wesleyan Church, was convened at 1941, local,
by the Vice-Chairman, WB2BYP, John.

Attendees introduced themselves with their names and calls. In attendance were VE3SMA,
VE3RKS, WO2P, AB2YIl, W20AB, WB2QCJ, WB2GFZ, K2TER, KV2X, WB2BYP, K2DB,
KA2LIM, W2UAD, K2MTH, and N2KXS.

OLD BUSINESS




Fred, WO2P, moved that the minutes of the October, 2009 meeting be accepted as printed in
the Journal. Bill, K2TER, seconded the motion and the motion was passed by the attendees.

Tom, KV2X, moved that the September treasurer’s report be accepted as printed in the Jour-
nal. Fred, WO2P, seconded the motion which was then passed by the attendees.

Alternative meeting locations as well as places to hold this year's RVHFG banquet are being
discussed by the Board of Directors. Attendees were asked to bring comments and sugges-
tions to the Board.

NEW BUSINESS

John, W3O0AB, said that the town of Ogden things that an RVHFG member may have one of
the master keys to the building where we used to meet. John asked that anyone who might
have it, let the town know.

Tom, KV2X, asked that anyone who might have something to publish in the RVHFG Journal
contact him. John, Wb2BYP, urged people to sent Tom images of their stations. Any format
would be fine.

The tune-up clinic will be held at next month’s meeting. In addition to having test equipment
available to have pre-amps, transverters, transceivers, and other gear tested, there will be
some show and tell, discussions on sequencing ideas, relay schemes, among other topics.

Fred, WO2P, moved that the meeting be adjourned. John, WB2BYP, seconded the motion.
The meeting was adjourned at 2004, local.

Program

Steve Kavanagh, VE3SMA, and Roger Sanderson, VE3RKS, gave an excellent presentation
on Canadian microwave activity

Rochester VHF Group
Treasurer’'s Report — November 2009

CHECKING ACCOUNT

Previous Balance(as of 10/31/09): $ 709.00
Income:
Membership dues $ 10.00
Expenses: $ 0.00
Transfer of savings account balance to checkinguatc $1,525.87

Adjustment for discrepancy between bank statemmaht a
RVHFG treasurer’s records, with BoD approval $3.44

Current Balance $2,263.31




SAVINGS ACCOUNT

Previous Balance(as of 10/31/09):

Interest:
Expenses:
Transfer of balance to checking account

(Savings account closed as of 11/12/09)

Current Balance

TOTAL

Respectfully submitted,
Judy Stonehill, N2KXS, Treasurer

$1,525.49
$0.38
$0.00

-$1825

$ 0.00

$ 2,381

The Vice Report — December 2009 Edition
Thanks to Steve Kavanagh VE3SMA and Roger Sanderson VE3RKS coming in from Canada
to present Microwave Contesting from the Canadian Side of the Lake for our November
RVHFG meeting. For those of you who missed the meeting, it was an entertaining presenta-
tion on the history of microwave operations on the Canadian side of the lake. Steve is a his-
tory book on who has been doing what with which and to whom in the Canada microwave
realm, and it was entertaining hearing them both recall some of their more memorable trips.
Roger loves to drive and operate the rigs, and together they have had a lot of rover fun over

the years.

Our December meeting brings us the annual Tune-Up Clinic . This is an event to which we all
look forward, to test transverters for conversion gain and power output, and preamps for gain
and noise figure — that elusive quality factor that determines ultimate minimum discernable




signal. We will have a compliment of equipment courtesy of both Harris Corp and L3 GCS.
We welcome you to bring in what ever you have in the way of VHF/UHF preamps — we should
be able measure from 50 MHz to 24 GHz. If you have a desire to do a little bit of tweaking or
adjusting, here is your opportunity to really touch it up the right way, and compare notes on the
equipment you see. lItis a great learning experience, and | can attest to having more than a
few times been surprised by the results, sometime not what was expected! I'll publish the re-
sults in the newsletter next month. We will have the usual compliment of inter-series adaptors
and power sources. If you have anything special in your hook-up, just find a way to bring it out
on easily accessible terminals or wires. Any questions on whatever you might need, email me
at wb2byp@arrl.net.

We did field a question as to if we can measure the noise figure of a multi-band rig. That actu-
ally is a little bit harder than simple amplifiers or amplifier-downconverter systems such as
transverters. To that end we will only be able to characterize power output and frequency on
the meeting night, but if any of you would like to pursue measuring noise figure of a rig, we
would be glad to have a side-bar during the meeting on the topic. It just takes a little different
technique and test configuration.

We are working on a broad spectrum of meeting topics for 2010, so stay tuned. We would
really like feedback...Have the meeting topics been interesting and instructional? What would
you like to see in the next year?

There has been some talk on the RVHFG Monday Night 2M SSB about a possibility of switch-
ing the night to Thursday, to pickup some additional activity from those who have conflicts for

Monday night activity. Although historically Monday night has been a nationwide activity night,
there has been activity any night of the week too, so perhaps it does not matter. What do you
think?

I've mentioned sequencers and remote preamps a couple of months going, and so | wanted to
continue the discussion with some updates and further ideas. This is not hi-tech, but some-
times the fundamentals are what you fight the most in attempting to set up a reliable high per-
formance station optimized for TX power RX sensitivity.

| recently purchased a Down East Microwave TRS Transmit-Receive Sequencer , and built
it up. Itis a nice clean design originally by WB5LUA. There are a half a dozen good designs
on the market as we spoke of last month, let alone the roll your own variant, but | chose the
DEM unit for several reasons:

1) It has 4 DPDT relays controlled by the circuit that actuate in sequence. The relays can
be configured to provide a ground for signaling purposes, or to pass a voltage to an ex-
ternal circuit. Having two distinct configurable outputs for each stage was appealing to
me, in that | wanted all to have the ability to issue multiple dry contact grounds. There
is a reason for this in the Remote Antenna Relay Box that is a key part (sic) of this
whole task. More on that later though. Although some of the downstream relays could
be actuated by switched voltage, | did not want to take the chance of a short damaging
the board, or having to fuse the path.

2) | needed 4 outputs to be absolutely sure that the remote preamp was into a 50 Ohm
termination before the transmitter was enabled to apply power up the TX coax. The unit
had to apply ground-going signals on the initiation RX to TX sequence (and exactly re-
verse order on TX to RX transition) for:

a) Place the Preamp into a 50 Ohm termination

b) Switch the Antenna to the TX coax




c) Assert the key lines for the IPA (solid state driver) and the PA (tube type amp)
simultaneously

d) Switch the low-level exciter from the receive path to the input of the IPA to gen-
erate operating power.

3) It has simple common parts that do not require any sophisticated programming of a PIC.
4) It was “cost effective” and could be put together in an evening.

As a side benefit, It would make my 17 year old former relay based sequencer go from clunk-
clunk-clunk-wack to tink-tink-tink-tink. Sometimes it’s the little things.

I'll wax more on this subject later, and share an overall schematic of the system, but the short
story is it seems to do the job nicely. At the December meeting, I'll have some of the hardware
for some sidebar discussions. The reason for the complexity is to ensure there is no condition
which would endanger more tender pieces: the solid state driver and the sensitive first stage
preamp. Another thing that should be noted, this is not break-in keying timing. It does how-
ever help to prevent damage when you inadvertently hit the key, and especially eliminates
needing to rely on RF sense to switch the path in time to prevent damage.

Here is an image of the chassis with the new DEM TRS installed into it:

More info on the DEM TRS: http://www.downeastmicrowave.com/Inter.htm

As always, check out the RVHFG Monday Night 2M SSB Net on 144.260 USB at 2100 local.
Feel free to check in and let us know what you are up to, even if just to say hi. Sometimes a
technical topic is aired, other times it is just a fast round table. We go to 50.200 at 2130 local.
If there is interest we go to 432.100 and then 1296.100 too.

| welcome you to please come forward and give me your ideas, constructive criticism and
comments as to how we can make the Rochester VHF Group more interesting and relevant to




the membership. See me or any of the club officers at the meeting, or call me on the bands. |
monitor 144.200 USB and 223.50 simplex FM often while in the shack.

Hope to work you on the bands.
John Stevens, wb2byp

Amateur Service Communications During Government Di saster
Drills
By Judy Stonehill, N2KXS and Fred Miller, WO2P

Fred, WO2P, and | have been asked to express our opinions, as EmComm responders, re-
garding the FCC Public Notice DA 09-2259, “Amateur Service Communications During Gov-
ernment Disaster Drills”. In short, we agree with it and we applaud the FCC for taking action in
this area. (Editor’'s note : You can view a copy of the public notice here:
http://hraunfoss.fcc.gov/edocs_public/attachmatéh9-2259A1.pdf)

Before the ham hackles go up, let us explain. (The following is the interpretation of the FCC
rules by N2KXS and WO2P and not necessarily that of the Rochester VHF Group.)

DA 09-2259 discusses the reasoning behind the ruling that prohibits amateur stations from
transmitting communications “in which the station licensee or control operator has a pecuniary
interest . . . “ Portions of the frequency bands have been set aside by the FCC for the sole
use of amateur radio operators. Within those bands, with some restrictions on power output,
and a bit of radio etiquette, we have the privilege of using the frequencies to experiment and to
learn about electronics, many modes (voice, digital, image, telemetry, etc.) and to communi-
cate with other hams around the world any time of any day or night. The cost to us is a peri-
odic license renewal, reasonably priced gear including transceivers, amps, and other “neat
stuff”. It also gives us, if we choose, a wonderful opportunity to help our communities by pro-
viding emergency and safety communications when needed.

FCC rules within Part 97.113 prohibit amateur stations from transmitting communications “in
which the station licensee or control operator has a pecuniary interest, including communica-
tions on behalf of an employer”. This rule covers all of the bands and modes allotted to us. It
also covers times in which the employee is not “on the clock”.

It's unfortunate that this rule is necessary, but it is an attempt to prevent the abuse of our privi-
leges by organizations, including commercial, non-profit, and government. Some employers
have found that commercial communications equipment and licensing is very expensive and
that amateur radio gear, often more functional, is more reasonably priced. Some feel that it is
advantageous to utilize the amateur gear and have FCC licensed employees provide the
communications for their business purposes. On other occasions, in order to get around the
FCC licensing rules, they have been known to have unlicensed employees operate the ama-
teur radio equipment, instead.

Some employers have carried this even further, thinking they can get around the “pecuniary
interest” rule, by saying the communications are part of an emergency drill. Because of this
attempted “cover”, a requirement was instituted by the FCC that a waiver must be obtained in
order for a company employee to take part in a drill or exercise. The rules and steps for get-
ting the waiver are straightforward:

- The drill must be one that is directed by a government entity (federal, state, county,
city, town).




- Waivers for all participating amateur radio operators, listing their employers, must
have been applied for, approved, and received by that government entity before the
drill takes place.

So, in summary: by issuing the rules within Part 97.113 and the clarifying statements in the
Public Notice DA 09-2259, the FCC is protecting the privileges of amateur radio operators. We
believe they are reasonable and necessary.

(Editor’s note : According to the ARRL: On Tuesday October 27, the FCC's Wireless Tele-
communications Bureau (WTB) granted the first waiver that allows amateurs who participate in
a government-sponsored emergency preparedness and disaster drill to communicate on be-
half of their employers during the drill. The waiver request was made on behalf of the Com-
monwealth of Kentucky. That state will be conducting a full-scale exercise on Wednesday, Oc-
tober 28, 2009 from 8 AM-5 PM (EDT) to test their emergency response to the possible re-
lease of chemical agents at Blue Grass Army Depot, located near Richmond, Kentucky.
Source: http://www.arrl.org/news/stories/2009/10/28/11165/?nc=1)

LVA Antenna

By Ken Kent, KA2LIM

What do you ask is a LVA antenna? Well, the acronym LVA stands for Large Vertical Array. A
Large Vertical Array consists of several short boom yagis, horizontally orientated and stacked
vertically to provide a wide beam width.

This idea of using several short yagis was being examined several years ago by N1 DPM and
K1WHS about the same time. Fred - N1DPM designed a 5 element yagi using a short boom
for 144 MHz. He also did computer modeling of a stacked array. Meanwhile, Dave — KIWHS
was putting together an array to experiment with. In chatting they found that they were both
thinking along the same lines. Working together they designed, built and installed the first LVA
for 144 MHz consisting of eight 5 element yagis at the KIWHS contest station in FN43. The
array stacked vertically on one leg of the 2M tower, and aimed in one direction worked so well
that the next year is was expanded to a 16 beam array. The following paragraph, used with
permission of KIWHS best explains the current setup:

The 144 MHz LVA consists of 16 five element yagis a Il stacked vertically on one leg of

the 130 ft Rohn 45 144 MHz tower. They are all aime d at about 230 degrees, and, with a -

3 dB beam width of 57 degrees, provides good covera  ge over about 90 degrees of azi-
muth. The gain of the array is about 11 dBd at plus or minus 45 degrees of the bore

sight heading. ( 185 to 275 degrees!!) This covers  a large portion of the activity centers

in the Northeast including Boston, Providence, RI, Hartford, New York City, Philly, Al-
bany, and even Toronto!

| had the privilege of being one of the operators at KIWHS for 2006 and 2007 and got to use
this setup. So, | kept this in mind for building to use someday.

Fast forward to the fall and winter of 2008-2009 and | spent this time design-

ing and building three LVA'’s for the KA2LIM contest station but with a slight variation. In put-
ting our station together, everything is built on the concept of being totally portable. So with the
towers being at a fixed length because of being trailer mounted this limited the number of short
boom yagis that could be used in the LVA arrays. | experimented with several designs and
modeled each for comparison in order to select the best performer before the building began,
but with an added twist, building a LVA for 144, 222 and 432 MHz.

The results wound up with four 5 element beams for 144 MHz. On 222 MHz we have six 5
element beams stacked vertically and for 432 we have six 8 element beams stacked vertically.




| chose to go with a single power divider on each array. Price was an inhibiting factor for buy-
ing so, | built what was needed and they seemed to work very well.

There are several big contest stations (fixed) around the country now using LVA’s. Some have
two arrays for a single band aimed in different directions, providing the ability to cover different
directions with the flip of a switch which saves a lot of rotor turning of the stacked long boom
antennas.

The variation used at the KA2LIM contest station is that the LVA’s are mounted on a mast that
is off-set from the side of each tower that can be turned and locked in a different direction as
needed as propagation changes. At each operating position there is an antenna selector
switch that allows the operator to select and use the antenna system that works best at any
given time.

Now when you hear the term LVA, you will hopefully have a better understanding of what is
being talked about. Look to work you in the contests.

KA2LIM’s Home Station
Photos by Ken Kent, KA2LIM

Picture(s) of the month goes to Ken KA2LIM for his dynamite shack setup capable of HF-VHF
and UHF operations. Nice Job, Ken!

Bottom shelf , L-R: Ft-736R dedicated to 222; Ft-847 for 144 and 432; FT-2000 50 and HF. 2nd shelf, L-R:
24VDC ps for rotor, IC-706 MKIIG, swr/watt meters and pre-amps 432 — 50 3rd shelf , L-R: 432 amp, 222 amp,
rotor control's Top shelf , L-R: 144 amp, 50 amp HF-antenna tuner, HF amp




Left picture from top to bottom : 18 element 222 Quagi, 5 element 15M, 6 element 10M Right Picture : 7 ele-
ments 50, 4 elements 17M, 2 guy wires- inverted V for 80M, inverted L for whatever.
Rear tower ; top — 10 element / 43 ft boom 6M, bottom 4 element 20M

Front tower ; antenna’s top to bottom: 25 elements 432, 15 elements 144 Quagi, 11 elements 50, 2 guy wires-
inverted V for 40M




Summary of Connector Facts

From VITELEC Electronics Limited www.vitelec.co.uk
Compiled by N2GKM
(Editor’'s Note: This article was originally published in the November 2000 issue of The VHF
Journal.)

Here’s a collection of some interesting and surprising information about some typical connec-
tors we use for weak signal applications. The table at the end summarizes important operating
parameters.

N Connector

The N connector was invented by and named after Paul Neill of Bell Labs. It was the first con-
nector capable of true microwave performance. N connectors have threaded coupling inter-
faces and are 50 ohms in impedance. There are also 75 ohm versions available, but they will
not mate with the more common 50 ohm version. N connectors operate up to 11 Ghz in the
common 50 ohm impedance design. Applications for the N connector include LANS; test
equipment; broadcast, satellite and military communications equipment..

BNC Connector

One of the most popular of the coaxial connectors, the BNC was developed in the late 1940's.
The name BNC stands for Bayonet-Neill-Concelman. Bayonet describes the coupling mecha-
nism, while Neill and Concelman were the inventors of the N and C connectors. BNC connec-
tors are available in 50 and 75 ohm impedances, and are intermateable with each other. The
50 ohm designs operate up to a frequency of 4 GHz. BNC connectors are used in many appli-
cations some of which are flexible networks, instrumentation and computer peripheral inter-
connections.

TNC Connector

The TNC connector was developed in the late 1950's because of the noise generated by BNC
connectors under extreme vibration. The name TNC stands for the Threaded Neill-Concelman.
The TNC is basically a threaded coupling version of the BNC connector with 50 ohm imped-
ance and operations to 11 GHz. TNC connectors are used in mobile communications where
optimum performance is required under vibration, or higher frequency applications than that of
the BNC.

UHF Connector

The UHF connector was invented in the 1930's by E. Clark Quackenbush in the USA for use in
the radio broadcasting industry. The plug version is commonly referred to as the PL-259 con-
nector, which is its military part number designation. UHF connectors have threaded coupling
interfaces and are non-constant in impedance. Because of their non-constant impedance, UHF
connectors are limited to frequencies of up to about 300 MHz and are generally low cost con-
nectors. UHF connectors are used primarily in low frequency communications equipment such
as CB radios and public address systems.

Mini UHF Connector
Compatible connector interface for most mobile communications systems where size, weight
and cost criteria are important.

F Connector
F Connectors were designed as a low cost method of coupling coaxial cables and equipment
used in TV, MATV, and satellite communication applications. They have threaded coupling in-




terfaces and the plug utilizes the centre contacts of the cable rather than a separately applied
pin. They are designed for low frequency transmissions (typically video) up to 2 Ghz. Water-
proof versions are available for use on outdoor equipment.

SMA Connector

SMA (sub miniature A) connector was developed in the 1960's for use with .141 semi-rigid ca-
ble (RG402) up to frequencies of 18 Ghz. SMA connectors have threaded coupling interfaces
and are 50 ohm impedance. The maximum usable frequency of cabled SMA connectors is lim-
ited by the type of coaxial cable which the connector can terminate. They are used in applica-
tions where higher frequencies miniaturization and size reduction are key considerations. Mi-
crowave uses include transitions from Coax to Waveguide and transitions to Micro strip printed
circuit board traces. SMA connectors are also used in amplifiers, attenuators, filters, mixers,
oscillators and switches. (Hey, they forgot to mention transverters).

SMB Connector

The need for a subminiature connector with a quick connect/disconnect interface mechanism
prompted the development of the SMB (Sub-Miniature-B) connector. A self centering outer
spring and overlapping dielectric insulators allow for easy snap-on connections and good per-
formance under moderate vibration. 50 and 75 ohm versions are available. Typical applica-
tions for the SMB connector are inter- or intra-board connections of RF or Digital signals.

SMC Connector

The SMC (Sub-Miniature-C) connector is similar in design to the SMB. The inner contact and
overlapping dielectric insulator structures are identical, but the SMC utilizes a threaded cou-
pling interface rather than a snap on interface. Tighter control of the contact and insulator loca-
tions, because of the threaded coupling, allow the SMC to operate up to frequencies of 10 GHz
in 50 ohm impedance designs. The threaded connection makes the SMC a good choice for
applications where the need for small size and performance in high vibration environments are
concerns. SMC connectors are used primarily in applications for microwave telephony and
other non-military telecommunication requirements.

MCX Connector

The MCX is a similar design to the SMB in using a snap-on coupling. However, by reversing
the coupling spring design, the MCX achieves approximately a 30% reduction in size and
weight. The MCX operates up to the increased frequency of 6 Ghz and is well suited for tradi-
tional SMB applications, where size and weight reduction are primary concerns. Applications
for the MCX include global positioning systems (GPS), automotive, cellular telephone and data
telemetry.

Connector | Impedance Frequency Working | Insertion
Name in Ohms Range voltage Loss

0.17 dB
N 50 DC to 11 GHZ 1500V MAX -80 dB

RF leakage

50 DC to 4 GHz 500V 0.2dB .55 db Min. @ 3

RMS | Max. @ 3
75 DC to 1 GHz MAX GHy GHz

50 DCt011GHZ [ 5oy [ 02dB | 55 4p Min. @ 3

Max @ 3
75 DCto 1 GHz RMS GHz GHz




Connector
Name

Impedance
in Ohms

Frequency
Range

Working
voltage

Insertion
Loss

RF leakage

UHF

Non Con-
stant

DC to 300MHz

500V

Mini UHF

50

DCto 2.5 GHz

335V

F

Non Con-
stant 75

DC to 2 GHz

250V

When used with
RG-402/405 -
DC to 18 GHz

500V

When used with
RG-58/316 - DC
to 12.4 GHz

-90dB @ 2.5
GHz

DC to 4 GHz

DC to 2 GHz

0.3dB @
1.5 GHz

55dB @ 1.5
GHz

DC to 10 GHz

0.25dB @
4 GHz

-60dB @ 2.5
GHz

DC to 6 GHz

0.2dB @
1 GHz

-70dB @ 2.5
GHz

UCSD Researchers Discover That Defects in Carbon Nanotubes
Could Lead to Improved Charge and Energy Storage Systems

Most people would like to be able to charge their
cell phones and other personal electronics quiakly not
too often. A recent discovery made by UC San Dieggi-
neers could lead to carbon nanotube-based supacitas
that could do just this.

In recent research, published Applied Physics
Letters Prabhakar Bandaru, a professor in the UCSD De-
partment of Mechanical and Aerospace Engineerilopga
with graduate student Mark Hoefer, have found Hréfi-
cially introduced defects in nanotubes can aid dbaeel-
opment of super capacitors.

“While batteries have large storage capacity, they

| wo oy

take a long time to charge; while electrostaticacafors
can charge quickly but typically have limited capac
However, supercapacitors/electrochemical capacitors
corporate the advantages of both,” Bandaru said.
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Carbon nanotubes (CNTs) have been generally hadezhe of the wonder materials of the 21st
century and have been widely recognized as usheritite nanotechnology revolution. They are cylin-
drical structures, with diameters of 1 to 100 naetars, that have been suggested to have outstandin




structural, chemical, and electrical, charactarsstbased on their atomically perfect structure$ \ait
large surface area-to-volume ratio. However, defaceé inevitable in such a practical structureasn
pect that was first investigated by UCSD enginegegraduate student Jeff Nichols and then substan-
tially extended by Hoefer in Bandaru’s lab.

“We first realized that defective CNTs could be diser energy storage when we were investi-
gating their use as electrodes for chemical serigdoefer said. “During our initial tests we notetéhat
we were able to create charged defects that caulgsed to increase CNT charge storage capabilities.

Specifically, defects on nanotubes create
additional charge sites enhancing the stored
charge. The researchers have also discovered
methods which could increase or decrease the
charge associated with the defects by bombard-
ing the CNTs with argon or hydrogen.

“It is important to control this process
carefully as too many defects can deteriorate the
electrical conductivity, which is the reason for

T A - the use of CNTs in the first place. Good conduc-
) # s ( tivity helps in efficient charge transport and in-
creases the power density of these devices,”

Bandaru added.

“At the very outset, it is interesting that CNTdhish are nominally considered perfect, could be
useful with so many incorporated defects,” he added

The researchers think that the energy density awekep density obtained through their work
could be practically higher than existing capactgonfigurations which suffer from problems assaat
with poor reliability, cost, and poor electricalachcteristics.

Bandaru and Hoefer hope that their research caale major implications in the area of energy
storage, a pertinent topic of today. “We hope that research will spark future interest in utiligin
CNTs as electrodes in charge storage devices wathtgr energy and power densities,” Hoefer said.

While more research still needs to be done to &quut potential applications from this discov-
ery, the engineers suggest that this research ¢eatto wide variety of commercial applicationsda
hope that more scientists and engineers will bepatled to work in this area, Bandaru said.

Meanwhile, Hoefer said this type of research wallghfuel his future engineering career.

“It is remarkable how current tools and devices la@eoming increasing more efficient and yet
smaller due to discoveries made at the nanosdatesaid. “My time spent investigating CNTs andthei
potential uses at the Jacobs School will preparéomeny career, since future research will contittue
trend of miniaturization while increasing efficignt

“Determination and enhancement of the capacitaoncgributions in carbon nanotube based electrode
systems,"Applied Physics LettersM. Hoefer and P.R. BandarDepartment of Mechanical and Aero-
space Engineering, Materials Science Program, Usite of California, San Diego.

Media Contact: Andrea Siedsma, 858-822-0898ssedsma@soe.ucsd.edu

Source http://ucsdnews.ucsd.edu/newsrel/science/11-08tdaes.asp




Classified Listings
Wanted: 3456 Antenna. If you have one you want to selltacinKen Kent, KA2LIM

For Sale by K2TER

IF Rigs:

See January 2000 QST “Hotwiring the TS-690” by Realy K2UA for transverter mod docs. These
are the 3 radios mentioned

Kenwood TS-690SAT (2) — email for condition, IRl choices, and price.

Kenwood TS-450S

Others:

Realistic HTX-100 (2) — with NJ2L transverter mag0$each

Brand new in box HTX-100 - $150 — unconverted

Transverters:

Built by DEM 2304-144 transverter - 1W $375 firm

DEM 144-28 - 30W output $250 firm

Microwave Modules 432-28 — 10W w/two LO frequenci&80
Rochester VHF Group 432-28 - $50

Amplifiers:

2304 MHz 60w amplifier module - $100
3456 MHz Toshiba 20w Amplifier - $60
5760 — Avantec 10W amplifier - $110
10 GHz — Avantec 5W amplifier - $150

Accessories:
DEM Transverter interface for TS-850 - $45
2 - 22’ Military crank up towers — call for details

If interested, please email Bill Rogers, K2TER2tter@rochester.rr.com




Meeting Location and Directions

Spencerport Wesleyan Church on 2653 Nichols St. (ac  tually Hwy. 31).
Directions from Rochester:

531W exit RT. to 259N

259N turn Rt. on 31E (first Rt. at traffic light)

Look for Spencerport Schools Bus Garage on left

Take first Rt. on Sheldon at A-framed church, park in rear lot.

Enter gray metal door under fire escape.




