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It was two short years ago that | got my ham license
and joined CAARA. If someone had saidds,

you'll probably be president of the club in two years”,
| would have said, “yeah, rightThe last thing | was
president of was my high school science cliat

said, it is a real honor to have been elected presiden

of CAARA. This is a responsibility that | take very
seriously My father was a ham for most of his life
and | know he’d be proud of me today

| would like to thank Curti§Vright for his leadership
of CAARA. There has been a great remmce and
CAARA today is a dynamic club with a membership
with years of experience and deep knowledge in the
hobby I've seen educational programs spring to life,
new hams join the club, old hams joint the club, very
successful Field Day firts, public service events

handled with great professionalism and a real respect

from the City for our emgency communications
capabilities.

CAARA has turned a critical corner and takes its

place as an important club in New England. My job is

-
i

Ko k“l‘&‘m; .
Circa 1865. “Signalmen of ReAdmiral

JohnA. Dahlgrens flagship receiving a
message from the Gegpa shore.”
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Tech-in-a-Day Course on SaturdayOctober 9
The CapAnn Amateur Radid\ssociation is

to make sure this progress continues, that we recruitSPONSoring anothdiech-in-a-day Course which will

new members, conduct more training and education
events, better prepare the club for egeacy service,

(,Qe led by club membert& SoneW4HIX.This one

day course will provide the atmosphere to study for

and elmer more new hams. | hope to provide directioﬁrld take th@echnician class test at the end of the

to continue this progress, and to make the club more

visible in the publics eye. | call upon the members to
get involved, take initiative, call up members we
havent seen in a long time, and find people who
might be interested this fascinating hobBgmember
we are all ambassadors for this club and hobby

dayThe course will be held on Saturday October 9th
at the Lanesville Community Center which is located
at 8Vulcan 3reet in Gloucesterhe course will start

at 8:30AM and last all day until 4 PM when you take
the exam.Please bring $ 20.00 which will cover
testing materials,snack and the testing fee which is
required by the FCC.Please bring a photo ID plus

Thank you for the faith you have placed in me to leadyour Social Security Number as wefbu must pre

your club.

73 de &anW4HIX

register for this course so please contaah &t
stan@lanescove.us at 1-978-283-2015
73's

Dean Bugess KB1PGH

Caara Clerk




CAARA Newsletter

CapeAnn Amateur Radio Association
6 Stanwood Street

Gloucester, MA 01930

CAARA Newsletter is a monthly publication of th
CapeAnn Amateur RadidAssociation (CAARA).

It is the policy of the editor to publish all materigl
submitted by the membership provided suigh

material is in good taste, relevant to amateur r
and of interest to CAARA members, and space

Welcome to CAARA:;

CAARA, anARRL affiliated club, operates the 2
meterW1GLO repeater on 145.130 MHz with
antennas located on the Cingular tower in the
Blackburn Industrial Complex in Gloucester
Massachusetts. It has an averadective radius

of 60 miles, and serves Eastern Massachusetts,
io Cape Cod, Rhode Island, Southern New

is Hampshire, and maritime mobile stations.

available. Material is accepted on a first come, fijst CAARA also operates th&/1GLO repeater on

serve basisArticles and other materials may bg¢

submitted by internet to Jon at kltp@arrl.net.
possible, material should be irfWord
format.Material may also be submitted as hard c¢
to Jon-K1TPor any Club Cficer.

All material published in the CAARA Newslette
may be reproduced for noncommericial us
provided such use credits both the CAARA and t
author of the article. Copyrighted material will ne
be accepted without accompanying writte
permission to publish.

The opinions expressed in the CAARA Newslett
are solely those of the editor or other contribut
and do not necessarily reflect the opions of eit

Jon Cunningham-Editor
K1TP

Board of Directors- 2010-1

President: ganley $Sone W4HIX
Vice Pres: DicMacpherson WB1W
Treasurer: Hank McCaw4RIG
Clerk: Dean Buyess KB1PGH

Directors:

Jon Cunningham K1TP
William PoulinWZ1L
Charles Downey N1OCT
Dick Ober K1VRA

Richard Copithorne KR1G
Ruth Hodsdon WWI1N
James Mondell®V1DDX
Donald Swenson KB1TRP

Briggs Longbothum AB2NJ
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the Board of Directors or membership of CAARA.
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224.900.TheW1RK 443.700 repeater with

[If antennas located in Magnolia is owned and
operated by club member Ralph Karcher and it

PY too is available for club use.

TheAssociation is one of the few amateur radio
clubs that has its own clubhouse. Located at 6
' Stanwood ®eet in Gloucestett includes a
permanent HF station with rotating beam and
vertical antenna along with a 2 meter packet
station and 2 meter voice and 220 MHz
transceivers.

e

1

2}
L

r
S

Amateur radio exams are held on the second
Sunday of each month at 10:00AM at the
CAARA clubhouse Anyone who is considering
a new license or an upgrade, is welcome to test
with us.There is no pre-registration necessary
Contact the head of oME team Bob Quinn if
you have any questions about monthly testing.

Monthly member meetings are held on the first
wednesday of each month at 7:30 PM except for
July andAugust.

Each Sunday evening at 9:00pm, the club
operates a 2 meter net on 145.134is is an
open and informal net which disseminates club
news and prepares operators for egaecy
communications workAll are invited to check
into the net as club membership is not a
requirement.




THE CW AND OLDE TYME
RADIO CORNER
Rick, WZ1B

| am captivated by “old” equipment and a ham’
life going fromWWII back to the beginning. |

bought the 193BRRL's The RadicAmateuts 11 The Amateur is Logal. He owes his ke

HandbookA Manual ofAmateur Short-\&ve ﬂ% df’ ﬁnmmmw

Radiotelegraphic Communication. Price $1.00. 11 The Amateur is Progressive. He keeps his
e station abreasi of science. @%ﬁ ﬁ

In the introductory section, there is fhiee i
Amateurs Code. | especially like numbersW,
andVI. Definitely a sign of the times.

e L s

Below: The following is the 193BRRL station. A

bit different than it is todayWouldn't it be fun to

get your hands on thisPhere is something missing,
can you figure out what?




Amateur Radio can prevent age-elated Maritime coastal stations used to maintain 24 hour

dementia watches on these frequencies, feaby highly-skilled
) radio operators.

In an article apgaring in theAmerican Chonicle  As a remindera ships radio room clock would have

ham radio enthusiagtaniel Taverne, KESUTN the 500kHz silence periods marked by shading the
suggests that amateur radio might help to prevent sectors between h+15 to h+18 and h+45 to h+48 in
dementia. RED. Similar sectors between h+00 to H+03 and h+30
Daniel's article begins: to h+33 were marked in GREEN, which is the

Dementia, simply put, is a decline of mental ahility corresponding silence period for 2182 kHz.
usually associated with age. Folks with dementia  Anyone breaking the rules would soon hear TEP"

typically have problems functioning and performing in Morse Code, meaning “®©PSENDING - SILENT
activities of daily living. PERIOD!”

Well, a Sudy in Sweden suggests that mentally and
socially stimulated people reduce their risk of this
diagnosis.

Data from the 1987-1996 Kungsholmen Project, a
longitudinal population-based study suggests that
“stimulating activity either mentally or socially

oriented, may protect against dementia, indicating that
both social interaction and intellectual stimulation may
be relevant to preserving mental functioning in the
elderly”

Wouldn't you agree that wemateur Radio operators
are mentally and socially stimulated? | know | am.
Both on and dfthe air we hams have plenty to do,
and plenty of fine folks to do it with. .
You can read the full article by Daniel at: Phoenix-area Boy Scout toop rescued near

http://www.americanchronicle.com/articles/view/ Presco_tt_ .
187297 Authorities say a Phoenix-area Boy Scout troop was

rescued near Prescott after they used a ham radio and
mirrors to signal for help.

History of ships’radio room clocks

Remember when all ships had real radio operators’?'we troop included two adults and six children under
1

ou do you'll know that the ops had to maintain “silente age of 15They were in the mountains last
);;eriodszlwhen they wouldntrgnsmit instead weekend with other scout teams, learning to use signal
. . . ' mirrors in case of an engancy and climb diérent
listening for distress calls on 500kHz and 2182kHz y

. . " peaks to signal one another
After theloss of theTitanic, the radio frequency of . .
500 kHz became an international calling and dis.tres-I-ht:"Yavalloal County Shefif Ofice says one troop

.. . %ecame stranded in the Pine Moundaliiderness df
frequency for Morse code maritime communication.

For most of its historythe international distress of the Bishop CreeRrail. The troop was close to
0 . . running out of drinking water and one scout had fallen
frequency was referred to by its equivalent

wavelength, 600 meters,, arsing the earlier frequencyiII when they radioed for help.
unit name, 500 kilocycles [per second] or 500 kc. TheArizona Republic says a Prescott resident received

ge troops transmissions from the ham radio and

iﬁizckoHrrfn\;vc?r?Iyaﬂgsdsilr?;?(;-eslir:jdegggsr?r:szIrzigr? (28188 otified county authorities?[ he troop was rescued by a
(upper sideband only). Howeyamplitude late Depart_rr_1ent of Public Safety helicopter Saturday
modulation (AM) was ;)ften used in some parts of thglght.Au_thorltles say t_h_e scouts _and the troop Iead_ers
world. were all in good condition and did not require medical

attention



Amateur Radio Quiz: In the Here and Now

The last quiz took a long look in thear-view mirror.
Let’s turn apund to the futwer and take a look out the
windshield with this collection of new ham radio
jargon!

1) What information is contained in a “spot”?
a.Time

b. Frequency

c. Call sign

d. All of the above

2) Which of the following components could be a
“roofing” type?

a.Antenna

b. Connector

c. Filter

d. Cable

3) A buck-boost converter is a type of what?

a. Rectifier

b. Filter

c. Power supply

d. Mixer

4) What causes aliasing in a DSystem?

a. Undersampling

b. Oversampling

c. Dither

d. Noise

5) Which of the following is a type of spectrum
display?

a. Dobsonian

b. Waterfall

c. Magic-eye tube

d. Delayed sweep

6) What does the SOHO satellite observe?

a. Ocean surface temperatures

b. Solar phenomena

c. Geomagnetic pole drift

d. Cosmic rays

7) What type of communication is tN&SJT suite of
software used for?

a. High-speed CW

b. Networking

c. Satellite

d. Weak signal

8) Rover stations constitute a category in what type
contest?

a.VHF/UHF

b. Field Day

c. Digital mode

d. Sprints

9) Through what platform does “bent-pipe”
communication take place?

a. Digipeater

b. D-STAR

c. Satellite

d. Passive reflector

10) What does a “Skimmer” skim?

a. CW signals

b. Intruders

c.VLF “whistlers”

d. Meteor trails

Bonus Question— How did the “screwdriver
antenna” get its name?

Answers

1) d — Spotting networks distribute reception reports
of stations for DXing and contesting.

2) ¢ —A roofing filter helps reject strong in-band
signals.

3) ¢ — Buck-boost is a type of switchmode dc-to-dc
converter

4) a —To avoid aliasing, sample at a minimum of
twice the maximum signal frequency

5) b —A waterfall display shows a sequence of
spectrum sweeps.

6) b —The Solar and Heliospheric Observatory
(SOHO) keeps an eye on our Sun.

7) d —WSJTis written by Jo&aylor, K1JT, for EME
and meteor scatter modes.

8) a — Rover stations move from grid square to grid
square during the contest.

9) c — Signals are received by the satellite and
transmitted back to the ground without processing.
10) a —Alex ShovkoplyasYE3NEA wrote this
software to decode CW signals automaticall.

BonusAnswer — The original models used electric
screwdriver motorsotadjust the antenrafresonant
frequency

PBS Show Featues Histoly Mystery with
an Amateur Radio Twist

In the PBS showdlistory Detectivesa group of
researchers helps people to seek answers to various
Historical questions they have, usually centering
around a family heirloom, an old house or other
historic object or structure. So when Chuck Roedel,
WA2MXR, of Beverly Hills, Florida, had what he
thought may be an artifact from the turning point in




the US space race against Soviet Russia, he called tme Soviets actually participated in experiments with
the detectives to help him sort it all olihe show Echo 2 launched in 1964 he Soviets calle&cho 2
featued Roedel and his history mystery back in Junéthe friendly Sputnik™

and his segment was just made available to the publaberi took the 4 inch square of metallic fabric — half

on theHistory Detectived\eb site. of it covered in mysterious pink powder — that
Back in October 1978, Roedel — ARRL member  Saxmann sent Roedel to NASAGoddard Space
— met Dwight “Doc” Saxmann/V3HNT (now a Flight Center (GSFC)here, Ron Muller explained to

Silent Key), of Baltimore, Maryland, on the.dim one him thatEcho 2had a Mylar structure, but it had

of their QSOs, Saxmann told Roedel that in the earlyactual aluminum on the inside and the outside; this
1960s, he had worked @&tho 2 an early NASA special fabric was glued together in panels for a 100
communications satellite made out of an experimentidot balloon. “And then it gets all folded up very
material.Echo 2— a 135 feet diameter metalized PET€arefully in a ‘Z’ shaped kind of a thing,” Muller

film balloon — was a balloon satellite that functionedexplained And then the whole works gets dad into

as a reflectgmot a transmitteiso that after it was [a small] canister very carefull®nce it was in orbit,
placed in a low Earth orbit (LEO), a signal would be it would inflate to full size.”

relayed to it, reflected or bounced of its surface and Next, Zubari sought out Debbi¢homas, also at

then returned to Earth. GSFC;Thomas is the operator of the lalscanning
Launched on January 25, 1964 ohherAgena electron microscopd.homas, with Roede’

rocket,Echo 2was used for passive communicationspermission, took a small cross-section of the material
experiments, as well as to investigate the dynamics @t scan it. Based on what she finds, she will be able to
large spacecraft and for global geometric geodesy tell if was of the same fabric as Echo 2. “Looks like
Echo 2 orbiting in a neapolar orbit, was maybe two metallic layers here,” she said. “tsge,
conspicuously visible to the unaided eye over all of then going to take a spot on here. Looks like aluminum.
Earth. Brighter than all stars and sometimes even And this is Mylar here. So we know that we’ve got an
outshining Jupitent was probably seen by more aluminum sandwich, essentialljour total thickness
people than any other man-made object in sgadeo of your aluminum is about point three mils,

2 reentered the Earthatmosphere and burned up on thereabouts.”

June 7, 1969. NASA abandoned passive Armed with this information, Zubari met with
communications systems in favor of active satellites Margery Sovinski, a material analyst at GSFC. She
following Echo 2 explained that “the total thickness for the material is
But as Roedel explained to SociologistTikufu very similar to what the report indicated it should be.

Zuberi, one of the researchershistory Detectives  So we’ve confirmed that &'very likely that the

he told Saxmann that he really dilnhderstand just sample that you have here could have been used for
what the balloon was made out of, “so he said if | setitte Echo 2projects.”And the strange, pink powder?

him an envelope, he would send me back a piece ofSovinski explained that a fluorescent tracer was added
the satelliteAnd he did. I'd like to know if thisisa  to the material so that if there was a leak, the powder
piece of an NASAatellite And if you could, I'd like  was bright enough that Mission Control could see it if
to know a little bit more about DocAlong with the theEchoballoon exploded in orbit.

material, Saxmann included a note and a diagram ofSo now Zubari was sure that this piece of material was
the satellite. indeed from the Echo 2 project. But how did Saxmann
So Zuberi got down to business, trying to find out allget a hold of it? In searching for Saxmann, he was able
he could on NASA Echoprogram — and Saxmann. to find his son Milt, who explained to Zubari that his
Zuberi found that when tHechosatellites were father had passed away in 1983. Doc Saxmann worked
launched into space, it inflated and then operated likior Westinghouse, at the time, a sub-contractor to

a giant mirroy bouncing radio waves back to Earth. NASA. He confirmed to Zubari that the note Roedel

“So theEchowas a major publicity event for the received with the material was indeed written by his
United Sates, something which is putting the US in father: “Oh, yeah, that’his writing. He always
direct competition with the Soviet Union,” he printed.” He also said his father was known as

explained. “But this is interesting — the US shared th&ntenna Doc.”
Echotechnology with other countrie&nd it seems Milt explained that NASAcontractedVestinghouse to



conduct a series of tests on the Echo 2 balloons her(t'—:hogs{: ;Z?gencot;\i/;izlotz:rgdtr? Otnttr? ct t:]' emb yr%'mar'll fglr
the former naval air station at Lakehurst, New Jerseyl/o 9 althey have cards on fie

“One of the final tests was the burst test,” he said. ?hnd they tntied to pu(;crlastc)a egvlt_elopeds i‘nt?] po;taqe i
“And it was like a just real loud dull ‘thunk.” In doing €y want Ihese cards 1o be detivered. eyion

this test, the scientists had filled the test balloon up ;izpsohrlgat(;‘:ér ?fa;dsz[ atfenh_e Iorl]fcir ?t'ﬁ arl_atnoll tr;en trt]ﬁ y
with so much gas to see how much it could take — ' station IS not on the Iist, 1 place them

. . in a “dead file” and keep them for a year
they knew it would explodé&nd when it exploded, ! )
there were lots of little pieces of balloon everywhereAt the Wi bureau we have boxes built by one of the

“Y ou know and it split open and everybody just dive orters, MarkAAGYY, that have slots in them to hold

in — you know like kids with leavesThey just dove he individual cards by the second letter in the éall.

. . : . n example of this, the cAN@VS gets sorted by the
into this balloon. [Dad] dove in as well, because it was : ;
all over the place.” etter S and goes in the S sMi@VZ, would go into

Zubari took all this information back to Roedel: “So the Z slot, etc. Figure 3 shows the sorting box used by

s . athis bureau. | am the letter “V” sorter and | have a
conversation over 30 years ago led to you having a
y g y g larger slot for the lette¥ because 2 x 1 calls (WX@V

piece of history in your closet.” Roedel agreed, sayingAQV etc) go into this slot as well as calls witlf a

“I never understood why he would send me this. | was :
just on the airNow | have this storyThis is really as the second lettédther than the 2 x 1 calls signs go

nice. Nice to know !‘nt(?, a s_lot_ deS|gr_1ated for the second letter after the
V.” This is the first sort.
Ever wonder how those DX cards get to After all cards are placed in their respective slots, |

you? then start with the cards in theslot. | sort all the
| am the “V” sorter for th&V/@ QSLBureau and | cards for the same station, group them together and
would like to explain how one sorter does it. secure them with a rubber band so they dget

QSL cards from all over the world arrive at the local mixed again with other calls. | double-check the
bureau. Figure 1 showsese, W@SJS, with a typical grouped cards to insure | didmix similar call sign
stack of about 18,000 cards that arrive at the bureaucards. It easy to make a mistake gettiNg@xxx

My area bureau (The Mississipgalley DX and grouped withWVB@xxXx.
Contest Club) then sorts the cards according to the Preparing for Delivery
individual sufix letters in the callFor example, all The envelopes and postage are kept in a manila folder

call signs, KBW@, KCA, NN@ etc, whose di (the designated by the second letter of the ddie

first letter after the number) begins with the letter “A,information on a particular station is also kept in an
are presorted by the bureau managensse are sorted Exceldatabase to account for the postage and

into individual letter groups, to be given to the letter envelopes used and new postage and envelopes

“A” sorters. That's where guys like me get to work. purchased.

The Triage of Sotting Once each station’‘s cards are grouped, they are again
As a letter sorter receive a bag with hundreds of ~ checked for mistakes and then the cards are placed in
cards (see Figure 2) from the local club, which is thean envelope or envelopes. If a station has acquired
W@ bureau. | also receive a data sheet listing new many ounces of cards and has funds on hand in the
postage purchases by bureau users. It lists the stambsgyeau, | will request a priority envelope from the
envelopes and address labels recently purchased frérareau managewhich could hold up to 13 ounces of
the bureau along with the amount of any monies  cards, this will cost the user less money in postage.
deposited in the usaraccount. | enter this data in an The weight and thickness of the standard envelopes
Excelspreadsheet. are now very limited by the USPS. If you receive

| then remove cards one by one and compare that multiple envelopes from us it is because we tcsend
particular card to a list of bureau users to determine ifiore than about 7 thin cards in the standard size
they have envelopes and postage on hand. If the  envelopeWith the weight and thickness regulations
station is listed as having postage on hand, their cartigposed by the USPS as | am writing this in 2009, we
go into their specific letter slot according to the secondn get about 15 thin cards in one envelope for 61
letter in their call. If they are on the list but do not  cents (one 44 cent + one 17 cent stamp), which is 2
have envelopes or postage left, | hold these cards inounces in weight and under the 1/4 inch thickness



limit. shipping these cards at minimum ca&iu may

The envelope is weighed and its thickness is measuredeive an envelope with two 23 cent stamps on it

to see if it is within the USPS limits. If it is over thesewhen the postage is 44 cents as this is the only way to
limits, another envelope is used and the cards are send the cards with the postage you have on Adred.
divided between the envelopes. Some cards are thidRost Ofice won't trade old stamps for new ones or

and are counted as two cards. refund the postage to purchase current staipsdo
Keeping Count not want to waste the old postage denominations in
Once the cards are placed in the envelopes and areyour account, so we send the stamps with the extra
counted, a “status” or “accounting sheet” is manuallypostage. Unfortunatelyhe various denominations are
filled out and placed in the envelope along with the not multiples of each other and the postage is changing

cards. If you receive many envelopes, only one so fast, it is not possible to use the old postage

“status” sheet is included. economicallyThe bureau now purchases “Forever”

The status sheet shows you: stamps when they are available.

* the number of cards sent to you | have sent envelopes with up to 8 stamps of various

* the funds you have on hand at the bureau denominations on them. | bet this drives the post

* the number of envelopes with postage and the valugfice computers crazfhe envelopes are comical

of that postage you still have available looking with all those stamps but the podtosf

« the amount and value of the extra postage you havdoesnt want to trade old postage and we davant to

in your account waste your postage so we add up the various stamps to
| will write a note on this sheet if there is any meet the post &ite’s newest requirement.

information | think you need to kngwuch as that you All the sorters donate many hours of their labor and
need to purchase address labels or a priority envelofigey do this as a service to the amateur community
TheExceldata sheet is changed to reflect the postagleope this article gives you an idea of thieefneeded
used in this mailing and the number of cards sent toto get your DX cards to you.

you. Then additional postage idiagd to the

envelope, if it is needed. Once this is completed, the

envelopes are sealed and delivered to the PoiseOf
The bureau has a schedule as to when cards are to
mailed out and every feirt is made to adhere to this
schedule.

Mistakes are inevitable with the volume of cards goi
through the bureau and your understanding is asked o —" .
for the occasional erroEvery efort is made to correct : i -
these errors as soon as they are brought to our p
attention. Please keep your account current with the
purchase of envelopes, postage and address labels
your particular activity level.

Pinching Penny ($amps)

It is_time consur_ning for a sorter to have to notify a New TenTec Radio-Eagle...$1799 without tuner
station by e-mail or post card that they need $1999 with tuner

somethingYou may get envelopes with fiifent

denominations of postage on them as we try to use dfy1-Tec has created a transceiver combining

old stamps you may have in your account to save yosimplified controls and ease of operation with the

as much money as we cdie Post Ofce has excellent performance of a low first IF 160-through 6-
changed their postage and imposed envelope meter ham-band architecture in a compact, mobile-
restrictions so often, that it is very fitilult to keep up  friendly structureThe analog portion of the radio is
with them.The bureau donates many 1 and 2 cent double conversion with IF frequencies of 9.0015 MHz
stamps to keep your cost down. and 22.5 kHzA third conversion to zero-frequency IF
Many stations that have a low volume of cards only iS accomplished in the D§Rocessor

have very old postage on haridhis really complicates




Coast Guard Radio Frequency listing
Channel Transmit Receive MHz Use

01A 156.050 156.050 Port Operations and CommerciIl'S.

05A 156.250 156.250 Port Operations o/TS in the Houston, New Orleans and Seattle areas.
06 156.300 156.300 Intership Safety

07A 156.350 156.350 Commercial

08 156.400 156.400 Commercial (Intership only)

09 156.450 156.450 Boater Calling. Commercial and Non-Commercial.
10 156.500 156.500 Commercial

11 156.550 156.550 Commercial VTS in selected areas.

12 156.600 156.600 Port OperationsV/TS in selected areas.

13 156.650 156.650 Intership Navigation Safety (Bridge-to-bridge).

14 156.700 156.700 Port OperationsVTS in selected areas.

15 — 156.750 Environmental (Receive only). Used by Class C EPIRBs.
16 156.800 156.800 International Distress, Safety and Calling.

17 156.850 156.850 State Control
18A 156.900 156.900 Commercial

19A 156.950 156.950 Commercial

20 157.000 161.600 Port Operations (duplex)

20A 157.000 157.000 Port Operations

21A 157.050 157.050 U.S. Coast Guard only

22A 157.100 157.100 Coast Guard Liaison and Maritime Safety Information Broadcasts.
23A 157.150 157.150 U.S. Coast Guard only

24 157.200 161.800 Public Correspondence (Marine Operator)

25 157.250 161.850 Public Correspondence (Marine Operator)

26 157.300 161.900 Public Correspondence (Marine Operator)

27 157.350 161.950 Public Correspondence (Marine Operator)

28 157.400 162.000 Public Correspondence (Marine Operator)

63A 156.175 156.175 Port Operations and CommerciellS.

65A 156.275 156.275 Port Operations

66A 156.325 156.325 Port Operations

67 156.375 156.375 Commercial.

68 156.425 156.425 Non-Commercial

69 156.475 156.475 Non-Commercial

70 156.525 156.525 Digital Selective Calling (voice communications not allowed)
71 156.575 156.575 Non-Commercial

72 156.625 156.625 Non-Commercial (Intership only)

73 156.675 156.675 Port Operations

74 156.725 156.725 Port Operations

77 156.875 156.875 Port Operations (Intership only)

78A 156.925 156.925 Non-Commercial

79A 156.975 156.975 Commercial. Non-Commercial in Great Lakes only
80A 157.025 157.025 Commercial. Non-Commercial in Great Lakes only
81A 157.075 157.075 U.S. Government only - Environmental protection operations.
82A 157.125 157.125 U.S. Government only

83A 157.175 157.175 U.S. Coast Guard only

84 157.225 161.825 Public Correspondence (Marine Operator)

85 157.275 161.875 Public Correspondence (Marine Operator)

86 157.325 161.925 Public Correspondence (Marine Operator)

88A 157.425 157.425 Commercial, Intership only



smell of burnt gunpowdeas a gray haze filled the
garageTo Phil’'s utter astonishment, Ratchet was
By . _

i ) calmly soldering away at something on the bench.
Eric P. Nichols, KL7AJ “Most of my friends just knock,” Ratchet said evenly

Phil Leggett peered through the porthole in the side Not even bothering to lift his eyed bis project.

door of the Nyquist garageAs usual, Ratchet was at "Next time it will be a M-80!" Phil grumbled to

his fathets workbench, hunched in utter concentratiofimself.

over his latest dubious experiment, oblivious to the Ratchet stided his soldering iron into its holder and
world around him. Phil knew he was taking his life instretched. “Now that you've had your little giggle,

his hands just being near the ghyt at least he wagn’ Would you care to do something useful?”

boring. He wast'sure if he should frantically pound “Useful is my middle name,” Phil said, cracking his
on the door first and scare Ratchet out of his wits, oknuckles.

sneak into the garage and creep up behind him and Mr. Nyquist entered the garage through the kitchen
scare him out of his wits. Either waywould be door, stopped and sriéd the aiy curiously Ratchet
entertaining enough. turned around on his swivel stool.

Phil couldnt quite make up his mind. He decided to “Oh, hi Dad.” “Greetings, next generation. Give me a
flip a coin—if he could find one. He reached into the reason to hope for the future.” He pressed the electric
pocket of his jeans. Nothing. He thrust his hands int@arage door opener by the kitchen doorjamb.

The Bunny From Hell

his jacket pocket_tﬁ] no coin. Ratchet lifted his “device” éthe bench, and placed it
Something betteSomething much bettek string of 0N his knees. “Funny you should mention that, O
firecrackers! Paternal UnitAs a matter of fact, this is going to make

Phil didnt know how long they’d been in his pocket; US all rich. Its a robotic control for a lawnmoweér
probably they were all pretty stale by nddut at least Mr. Nyquist peered out the open garage door toward
it was worth a shot. He patted his jacket again, and f&'€ somewhat ovgrown front lawn. “Evidentlyit's

his even further delight, he discovered disposable Not quite ready for prime time yétlas. Your

green plastic butane lighterobably from the same  unbridled optimism had me on the very precipice of
era as the firecrackers. Life coultiget any better!  turning in my two-week notice.”

Phil shook the ||ghte[and discovered there was still aRatChet took the not-too-subtle hint. “I'll take care of
dribble of butane left, which was all he needed. He it, Dad. By the wayare you by any chance going by
peered in the window again; Ratchet was still in deefpelectronix today?” “I could probably deign to darken
concentration. their door”

With utmost care, Phil quietly opened the dgost “Cool. Could you pick me up a multimeter? Just get
wide enough to slip the string of firecrackers in. He one of those El Cheapos by the couritéred my old
flicked the butane lighter a few times, to no avail. ~ One.”

"Crap!” he whispered under his breath. Just before Hdr. Nyquist shook his head in mock disgust. “Why
tossed the lighter into the flowerbed in disgust, he cantyou boys just do drugs like normal teenagers?
decided to try it one more time. Success! Why, when | was your age...” his words taperefcasf
Phil touched the sputtering flame to the fuse of the he entered the minivan and started the engiaéie
first firecracker in the string, and quietly pulled the backed out of the garage, Phil stared at Ratchet in
door closed, calmly waiting faiorld War 11l to erupt ~ @stonishment. “¥ur dad was a druggie?!”

inside. Ratchet laughed. “I donhthink so. He was more of a
The echo of the rapid-fire explosions had to have befird than you and me put togethee still is.”
deafening inside the hard-walled garage; it was loud"Y €ah, | sort of gathered that. | wonder what my dad
enough to wake the dead even outside. Howefr Would have been like. Sometimes | think even a

the racket died out, one thing that was oddly missingoutthead of a dad would be better than a dead one.”

No screams, ye”s or Cursing from Ratchet! Phil Ratchet lowered his eyes to the robot on his knees.
immediate|y panicked; certain that he had given “Yeah, that sorta sucks.” He lifted his head. “But you
Ratchet a heart attack! can borrow my dad whenever you want. He needs

His heart pounding with remorse, he quickly openeda@nother hobbyanyway” _
the door to investigate; his nostrils burned from the “Thanks. I'll keep that in mind. Speaking of other



hobbies, hows 75 meters?” mesh over which was sprayed three inches of
Ratchet shrugged. “Why do you give a rip about 75?concrete hat kind of Olympic swimming pool?”
It's just a bunch of old farts talking about their gums A grin of understanding spread across RatsHate.
and prostates.” “Oh, you are indeed an evil persofdu’ve been
Phil snapped his fingers with an evil glint in his eye. thinking about this for a while, haveryou?”
“Precisely How would you like to give the PeriodontaPhil shrugged. “I8 what | do.”

and Prostate Procedure Discussion Net something t&***

really talk about?” The next Saturday morning, the Bunny from Hell was
Ratchet narrowed his eyes toward Phils*itot illegal ready for deployment.hey drove out to the decrepit

or anything; is it?” Paradise Hotel, which had been abandoned by its cash-
“Define illegal.” strapped developer halfway through its construction,
“Uh...huh. I figured as much.” some fifteen years earlidt had been an eyesore ever

“Listen, RatchTheres a little loopholeThis would since, but both Phil and Ratchet had always been soft
fall under scientific device3he worst they could do touches for eyesores...especially if they could be

is tell us to quit. If they could ever figure out who ‘us’redeemed in any remotely ham radio related fashion.
is in the first placewhich they wort.” Phil strung an 80 meter dipole end-to-end across the
“Well, whatever devious plan is rattling around in thgbool, just below gutter height, while Ratchet fitted the
gourd on your shoulders, you have my curiosity glantsnsmitter with a pair of marine duty deep cycle
going anyway Ratchet admitted, reluctantifWWhat batteries, freshly chged the night before. He

do you have onYour mind?” calculated that the little 5 watt transmitter would run

“I propose we build the Bunny from Hell. Rememberabout two months without a reclyar with its

that 80 meter bunny hunt we did about 6 years ago?intermittent duty cycleA styrofoam cooler chest was
“Yeah.What about it?” purchased in which to house the devious deVibe.

“I still have the transmitteVe could retune it to the radio and cooler was placed atop the drain, and the
3866, where the gum and prostate guys hang out. I'aax run up to the center of the dipole.

got an auto-keyer chip. | can set it to transmit the lett&fter the installation was completed, Phil and Ratchet
J at random intervals, whenever the PPPD Net is in stood at the edge of the pool to admire their

session. Forever handiwork.

Ratchet remained skeptical. “80 meter DFing is a littf&She’s beautiful, isrt’ she?” Phil remarked, gazing
tricky, but it's notTHAT hard. Even the old farts will down at the cooler

eventually find it. But it could be fun for a few days Ratchet shrugged and gave Phil a slug in the arm.

anyway’ “It' s what | do.”

Phil shook his head. “Havdryou ever heard of Frkkk

NVIS? Have you ever tried to DF a signal teat’ That evening, Phil and Ratchet migrated to Bhil’
coming from straight overhead? Especially if there’ house, where he had set up his station in the spare
no ground wave.” upstairs bedroom where his older sister had once

Ratchet lit up. “Oh, you are an evil maAfid then his lived. He had managed to squeeze a fairly decent
countenance suddenly fell. “Uh...Just one thing. Howvstation into the dormer of the room. It was a bit

do you propose to eliminate the ground wave?” cramped but ébctive.

“Haven't you ever heard of a cavity back dipole?” Ten minutes before gum and prostate net time, Phil
Ratchet shifted his eyes suspicioushor 80 meters? spun the dial on hiSempo One to 3866, and twiddled
Do you know how big that would have to b&®u'd his UltimateTransmatch for maximum nois& few

need a cavity the size of an Olympic swimming poolfong-haul stations were heard in the noise, which
“You mean like an empty Olympic swimming pool? would soon be buried under the gum and prostate net.

An abandoned empty Olympic swimming po&h After a couple of minutes, a single letter J chirped
abandoned empty Olympic swimming pool from the speaker at six words a minute; it was a good
surrounded by cheap plastic pink flaming8s’? 5 over S9. Phil and Ratchet gave each other a rowdy
abandoned empty Olympic swimming pool high-five. Certainly enough signal to make its

surrounded by cheap plastic pink flamingos that waspresence known to the old geezers.
manufactured by lining an Olympic sized pit with wirét the appointed time, the PPPD Net members began



checking inAs always,Ted, K6TSQ was the master battery or something.”
of ceremoniedAfter the last member identified, as if “Good call. Maybe we could use a Cyrillic lett@r

on cue, the letter J chimed in again.

It was heard.

“Ted, did you hear that?”

“Hear what?”

“Sounded like some lid trying to check in on CW
Kind of down in the noise on this emghyone here
still copy CW?”

“Not me.”

“Not me.”

“Nope.

“I'll give it a try. The CWstation, come again.”
Silence.

“QRZ the CW station.”

More silence.

“Well, guess ha'not hearing us too well.”

“Hey Ted.”

“Ye-e-e-eah?”

“How’s your gout been?”

“About the same. Doctts going to try a new diet.”
“Why don't YOU try a new diet?”

“Ha ha.”

The letter J chimed in agaihhis timeTed heard.

“This is a phone net, OMVe dont do CWhere. QSY

down 200.You might find someone down there.”
“That’s telling ‘im, Ted.”

“Something J is all | got out of it. Kinda puny here,
too.”

“Came in like a ton of bricks down here.”

‘| @#$NN&EE*()!”

The profanity and irritation level of the gum and

one of those punctuation symbols nobody uses, like a
right parenthesis. Or maybe that new symbol for the
“at” thingy. Foigot what it was. Keep ‘em guessing.”
Ratchet peered thoughtfully out the dormer window
for a moment, and then turned to Phil.

“Did it ever occur to you that maybe we need a life? In
forty years do you think you and me will be talking
about our gums and prostates? | mean, maybe those
old farts used to be interesting when they were our
age.”

Phil stared at Ratchet for a momentotivthink so?”
After an awkward silence, Phil and Ratchet turned
away from one anotheand simultaneously uttered the
same thought

A Beginners Guide to Repeaters,Questions and
Answers..By Kevin K. Custer W3KKC

What is a Repeater?

A repeaterin concept, is not really a complicated
device A repeater is an automatically controlled
transmitter and receiver that simply transmits what the
receiver hears simultaneousignagine having a

receiver on one channel, and a high power transmitter
on the otherand then holding the microphone of the
transmitter in front of the speaker of the receiinaw
make the operation fully automatiny user that can

be heard by the receiver has thieetiveness of the

high power transmiter at his control.

In general, repeater systems are usually located in

prostate club escalated with each random transmissmaces of h|gh elevation (on tall towers, on top of

of the letter JThe little transmitter remained
singularly immune to the threats and curses that
ensued.

“Well, isn't this fun!” Phil commented.

mountains or tall buildings) and are equipped with
large and dicient antennas, extremely low loss
feedlines, and a transmitter and receiver that is very
durable, rated for continuous du&nd built to be as

“Yeah, but I'm afraid if this goes on for too long, onejmmune as possible to interference.

of the old geezers might have a stroke or somethingThe end result? People using a repeater get much
Nobody' had gout for the past hundred years. I'd hatgeater range from their radio equipment than would

to push someone over the edge.”

“Well, if they dont like it, they can just spin the dial
down 200! Phil observed.

Ratchet laughed. “I donthink any of these guys
HAVE dials!

be possible talking from radio to radithis is how an
individual with a portable walkie-talkie (handheld)
transceiver can communicate with people many miles
away with good clarity

Repeaters are used in police, fire and ambulance

“Hal I think you're right. 3866 has been in use since service communications (commonly called “Public

the CivilWar. | think they’ve worn ruts in the ethér

“Ratchet scratched his head. “l wonder if our J will

Safety”), Commercial (Business) Communications,
Federal, fate and Local Government agencies,

wear ruts in the ether too. Maybe we should change Emegency Communications, and Bynateur Radio

the letter once in a while...like when we redgwathe

Operators. Repeaters can be powered by the regular



commercial power lines, or they can be connected tdRF (Radio Frequency) signals that are going in to and
multiple sources of powgincluding batteries and/or out of the repeatelt’s generally a high performance,
generators for when commercial power is lost. durable, and very Btient antenna located as high on
Repeaters can be built that are extremely power  a tower or structure as we can gefittenna systems
efficient, and may run exclusively from batteries; of this type can easily cost $500 or more, andghat’

rechaged by solgrwind or water power not including the feedline. On the other hand, when
Here’s a link to a solar powered amateur repeater: properly installed and maintaned they can last from 10
http://www.polkcountyorg/ham/repeatditm to 25 years.

What is Simplex? Feedline -

Simplex is point to point communications without theThe feedline on most repeaters tgost a piece of

use of a repeateBimplex operation utilizes the same standard coax cable,stivhats called HardlineThis
frequency for receive and transmit, like a CB radio. stuff is more like a pipe with a center conductor than a
|.E. Portable to Portable or Mobile to Mobilehe cable. Its hard to work with and very expensive. So
commercial 2-way world calls Simplex operation  why do we use it? Performancihie signal loss is

‘Talk Around” because you are talking around the  much lower in hardline than in standard cable, so more
repeaternot through it. power gets from the antenna to the receiver and
There are such things as Simplex Repeatdrsse weaker signals can be receivAdiard rule is that
machines listen on the frequency for actiwtyen it  once any percentage of a received signal is lost that
recognizes something it will begin to record that you cant get it back - evelRememberthe signal at a
activity for a pre-determined time; usually 1 min#e. repeater site doednust travel a few feet to an antenna

slang term for these is a “parrot repeatéfter the like in a mobile rig. It may go hundreds of feet up the
activity ceases or the time has expired, the unit will tower to the antenna. Just for fun check out the specs
repeat what it has recordékhis method of on a roll of coax some time and see how many dB of

communications is somewhat cumbersome over a loss you'll get from 200 feet of cable, and remember
conventional repeater; because you are forced to listédb is 1/2 of your poweand 10db is 90% of your

to what you said earlier in time and the channel usagemwer Hardline also tends to be more durable than

is problematic as you never know when someone elstandard cable, which increases reliability and helps us
is recording; however it should not be discounted asminimize the financial expense, and the tower climbs
these types of systems can be very beneficial. to replace it.

What is Duplex? Duplexer -

The simple explanation of full duplex operation is likd his device serves a critical role in a repediemake
the telephone, where both people can talk at the samadong story short, the duplexer separates and isolates
time. In contrast, a pair of handhelds operate in half-the incoming signal from the outgoing and vice versa.
duplex mode because only one person can talk at a Even though the repeaters input and output

time. Since the ‘repeatdistens and talks at the samefrequencies are ddrent, the duplexer is still needed.

time in relaying your message, it operates in full Why? Have you ever been in a place where thdots
duplex modeHere is another explanation. of RF activity and noticed the receive performance of
How does a Repeater work? your handheld radio degrades to some degraes?is

At first glance, a repeater might appear complicatedcalled desensitization, or desense, amdaithad thing
but if we take it apart, piece by piecesiteally not on a repeatem he receiver gets noisy or gets

really so dificult to understandA basic repeater desensitized to the point of total deafness from the
consists of several individual pieces that, when strong RF signals being radiated in its vicinity and
connected, form a functional system. Hem@'simple  confused about which signal it should receiMae

block diagram of a repeater: result is poor receive qualjtgr in extreme cases,

The collection of the antenna, the feedline, the complete lack of receive capabilitgeep in mind that
duplexer and the interconnecting cables is frequentlyin this example, the radios are picking up radiated
called the “antenna system”. power from one another and tlsa€nough to cause
Antenna - trouble. Now imagine how much trouble there will be
Most repeaters use only one anteriifee antenna if you not only have the transmitter and receiver close

simultaneously serves both the transmit and receivetogethey but connect them to the same antenna!



Transmitting only a few hundred kHz away in gives the repeater its ‘personalityfhenever you're
frequency would blow away the input to the receiver ifsing a repeatgyou’re interacting with its controller
the equipment was simply connected together with an the early days of repeaters the controller wasge lar
Tee.That's where the duplexer comes in; it prevents chassis full of relays and timefhese days a

the receiver and transmitter from ‘hearing’ one anotheontroller is most often a microcomputer based unit.
by the isolation it provide#&nd the more isolation the What is a Phone Patch oAutopatch? AKA “The

better Patch”

A duplexer is a device that is referred to by several Many repeaters have a feature that allows you to place
different names like cavities or caAsduplexer has  a telephone call from your radio. Phone calls are

the shape of tall canisters and is designed to pass agenerally restricted to the local calling area of the
very, very narrow range of frequencies and to reject a#épeater to avoid long distance des to the
others.There is some loss to the system because of tepeatels sponsors. If in doubt, ask if the repeater has
duplexer (called the “insertion loss”), howevitre anopen patchand how to access When using the
advantage of being able to use a single antenna andoatch it is common courtesy to announce your

single feedline usually outweighs the drawbacks. intentions, e.g. “This is N3XZ¥n the patchThis

Receiver - may help to prevent anyone from keying up while you
Receives the incoming signdlhis receiver is are trying to use the function. In most areas when you
generally a very sensitive and selective high are finished with the patch the accepted protocol is to

performance one which helps weaker stations to be announce it, e.g. “This is N3XZY clear the patch”.
heard better by the repeatkts also where CTCSS DVR -

(ContinuousTone Coded Squelch System) or “PL” A DVR is a DigitalVoice Recorderor in modern
decoding takes place. More on this later terms a “voice mail” system for the repeatgsually
Transmitter - it's an option that is installed into the controller
Most machines have a transmitter composed of two Repeater Operation -

parts: an ‘excitérand a power amplifielhe exciter =~ Operating using a repeater isdifficult. A good
created low level RF engy on the proper frequency source of info is thARRL Repeater Directoryt’s an
and then modulates it with the audide power inexpensive book with repeater listings all over the
amplifier stages simply boosts the level so the signalUS. It contains frequengcypffset and whether the

will travel further Transmitters come in two types:  repeater is + or - in shift (see feét” below), whether

intermittent duty and continuous du@ne that is or not it requires a PL tone, and other features (like an
rated for continuous duty is preferred. autopatch, or repeatew-repeater linking).
The “Station” - What is Offset?

The term “Sation” is used to describe a stationary twin order to listen and transmit at the same time,

way radio set; which includes the transmijtteceiver repeaters use two &fent frequencies. On the 2 meter
and sometimes the control circuit@ne example is  ham band these frequencies are 608 k@' 600

the dispatch radio for a fire departmehtRepeater  kilohertz) apartAs a general rule in the USA, if the
Station’is a station designed to be used as a duplex output frequency (transmit) of the repeater is below

repeater 147 Mhz then the input frequency (listening) is 600
Controller - kilohertz lower This is referred to as a negativéset.
This is the brain of the repeatéirhandles station If the output is 147 Mhz or above then the input is 600

identification (through either CW or voice), activates kilohertz aboveThis is referred to as a positivefsst.
the transmitter at the appropriate times, controls the However in any given area thefsdt rules can be
autopatch, and sometimes does many other things. different.

Some machines also have a DVR (Digifalce Virtually all ham radios sold today set théset once
Recorder) for announcements and messades. you have chosen the operating frequeAsyan
controller is a little computer thatprogrammed and example one repeater output is 145.270 Mine
optimized to control a repeatd@ihe various models of input, or the frequency it listens on is 144.670 Mhz (
controllers have diérent useful features like speed- 600 kilohertz below). If you have your radio tuned to
dial for phone patches, a voice clock, facilitiesto  145.270 Mhz with the édet enabled, when you push
control a remote base or linking, €tde controller the PTTswitch (Push-8-Talk) your radio



automatically transmits on 144.670 Mk¥hen you microphone audiolhe CTCSS system is used to
release the PTT to listen, the radio reverts back to prevent the repeater receiver from responding to

145.270 Mhz to listen on the repeéaseputput unwanted signals or interferencegikboking for both
frequency the carrier and the tone before the signal is considered
Sandard RepeaterInput/Output Of fsets as valid). If a repeater is “in tone mode” that means it
Band Offset requires a CTCSS tone to activate the repekitiers

6 meters (50-54 MH2o real nationwide standard, it in “Carrier mode” then it is ignoring the CTCSS
varies widelyMost common are -500 KHz, -600 KHz decoderif there is one. Modern repeater controllers

or-1.0 MHz offer a way to switch back and forth, even

2 meters (144-148 MHz) Up and down 600 KHz, automaticallybetween the two modes. Originally
depends on frequency there were 32 standard tones, now there are 37. Some
1.25 meters (222-224 MHz, also called “2207) moanufacturers &r more, but most repeaters use one
Down 1.6 MHz of the original 32 so as to allow the older radios to use
70 cm (440 MHz, also called “UHF”) Up or the systemAftermarket tone generators from several
down 5 MHz, depends on local area usage differnet manufacturers allow any station to be set up
33c¢m (900 MHz) -25 MHz to transmit a CTCSS tone.

23 cm (1200 MHz) -20 MHz PL, an acronym for Private Line, is Motoraa’

proprietary name for CTCSS. General Electric uses the
Note:There are exceptions to the above so check looaime “Channel Guard” or CG for the same system.

repeater listings. Other names, such as Call Guard, Quiet Channel or
Why do Repeaters use an Offset? QuietTone are used by other manufacturers.
To use a repeater a user stanaustuse a diierent In days of old, repeaters that used PL were considered
transmit frequency than receive frequeridyis is a to be closed or privat&his is no longer the case as
form of duplexor two frequency operation. It is tone operation has become more the rule instead of the
known ashalf-duplex as you do no¢ceive and exception. Uninformed people use CTCSS to “solve”

transmit at the same time but normally use the pushinterference problems. It doesnt just covers them
to-talk button on your miophone to switch between up, or hides thenThe unwanted signal is still on the

the two. repeater input, the tone decoder simply prevents the
Most repeater installations use the same antenna forepeater from making it obvious.

transmit and receiv&Vithout having an déet the A later system using digital bit streams followed
repeater would simply hear itself when it was CTCSS. Motorola uses the name Digital Private Line,

transmitting on the same frequency it was listening aor. DPL for this. Other manufacturers usefeient
Even with the dket, the two frequencies are close names. DPL does not have the wide use the way PL

enough thaantenna system isolatios required. does, since only a few radios have the DPL encode
Again, this isolation is &brded by the duplexer function.

What is Carrier Access,Tone Squelch, CTCSS oa How do you call someone on aAmateur

PL Tone? Repeater?

CarrierAccess, or Carrier Squelch means that the  First, listen to make sure that the repeater is not
repeater is looking for a carrier on the receiver already in userhen listen some more. If you are a
frequency to open the squeléhcircuit called a new ham that has never used a repater before it might

Carrier Operated Switch senses the squelch openingpay to listen for a week or so and see what goes on,
and tells the repeater that there is a carrier on the who seems to be the “regular users”, and if you know
input. The controller keys the transmitténereby any of them, perhaps from the local ham club meeting.
repeating the signal. When you are satisfied that the repeater is not in use,
ContinuousTone Coded Squelch System, or CTCSS pegin with the callsign of the station you are trying to
is an a radio communications industry standard contact followed by your callsign. e.gW3ABC this
signaling scheme. It provides an electronic means ofs N3XYZ". If you don't establish contact with the
allowing a repeater to respond only to stations that station you are looking fpwait a minute or two and
encode or send a very precise audio tone at a very logpeat your call.

level superimosed on the transmitter along with the If you are just announcing your presence on the



repeater it is helpful to others that may be listening ifturning of. This is referred to as the “carrier delay”, or
you identify the repeater you are using. e.ghis is the “hang in timer’The length of the delay will vary
N3XYZ listening on 6-2-5"This allows people that from repeater torepeater but the average is about 2 or 3
are listening on radios that scan several repeaters tssecondsYou dont have to wait for the transmitter to
identify which repeater you are using (and therefore drop of the air before keying up again, but you should
which microphone to pick up to answer you). make sure that you hear the courtesy tone before going
If the repeater you are using is a busy repeater you rahgad.

consider moving to a simplex frequency (transmit anNote: If you dont wait for the beep the time-out timer
receive on the same frequency), once you have made may not reset. Some repeater clubs have a rule that
contact with the station you were calling. Repeaters if you time-out the repeater you get to buy a round of
are designed to facilitate communications between coffee at the next ham club meeting.

stations that normally wouldnbe able to What is “Doubling” ?

communicate because of terrain or power limitationsWhen two stations try to talk at the same time the

If you can maintain your conversation without using signals mix in the repeatsrreceiver and results in a

the repeateigoing “simplex” will leave the repeater buzzing sound or sque&l/hen you are involved in a
free for other stations to use. roundtable discussion with several other stations it is
Repeater Etiquette always best to passfdb a specific person rather than
The first and most important rule is LISTEN FIRST leave it up it the aire.g. “W3ABC to take it, this is

Few things are more annoying than someone that N3XYZ” or “Do you have any comments Fred?, this is
“keys up” in the middle of another conversation N3XYZ". Failing to do so is an invitation to chaos and
without first checking to make sure the repeater is confusion.

free. Saying that your volume control was down too It is for this very reason that when groups hold

low and you didrt' hear any conversation is no excussecheduled Nets (network of hams meeting on air at a

- it just says that you didn¢chack your own station  predetermined time), they assign a Net Control station.
before you used it. If the repeater is in use, wait for al'he Net Controls job is to make sure there is an
pause in the conversation and simply announce youporderly exchange and that all stations get a chance to
callsign and wait for one of the other stations to speak. Listen to a local net and you will get an idea of
acknowledge your call. the format and how the Net Control juggles the

When you are using the repeater leave a couple of various stations and tfaf. It's a job almost anyone
seconds between exchanges to allow other stations tan handle, but as you will discoysome are much

join in or make a quick call. Most repeaters have a better at it than other&nd if you try your hand at
“CourtesyTone” that will help in determining how  being Net Control for a night, you will discover just
long to pauselhe courtesy tone serves two purposesiow hard it can be! (and you will gain a lot of respect
Repeaters have a time out function that will shut dovior those that have the knack to do it and make it

the transmitter if the repeater is held on for a preset sound easyA well run net is both informative and
length of time (normally three or four minute§his entertaining!

ensures that if someosdransmitter is stuck on for  What is a Control Operator?

any reason, it wonhold the repeat&s transmitter on The Part 97 of the FCC Rules requires all stations in
indefinitely. theAmateur Service that are capable of operating
When a ham is talking and releases the push-to-talkunattended must be monitored for proper operation
switch on their radio, the controller in the repeater while in the unattended modEhis monitoring

detects the loss of carrier and resets the time-out.tinfanction is accomplished by a control operaidre

Many of the modern computerized controllers allow Control Op can be the licensee of the station or anyone
the owner to program a “beep” to indicate that the he or she chooses. In many cases, he or she also ends
timer is resetThis beep is called the courtesy beep, arp being the person that answers questions about the
the courtesy tone. If you wait until you hear this beepepeater

(normally a couple of seconds) before you respond, What is White Noise?

you can be sure that you are pausing a suitable lengtihite noise is a term used to describe a spectrum of
of time.After you hear the beep, the repester broad band noise generated in a recésvéetector and
transmitter will stay on for a few more seconds beforsampled to control the receiveisquelchWhen you



open the squelch control and hear the rushing noisehow they all have come together in the past few years
from the speakethis is white noisé/Vhen the to make CAARA an active club with many events and
receiver is in carrier squelch mode the squelch circué educational club as wellhe membership then

uses the presence of that noise to decide that the signaved on to the Constitutional Convention where a
has gone away and it should mute the receiver speagpirited discussion took place of some tweaks to
When the receiver is in tone squelch mode it uses thg@reamline the clubs Constitution.The membership
abscence of the tod\D the presense of the noise tothen voted on these changes and they were approved.
indicate loss of signal’he “squelch tail” is that burst A new version on the CAARA Constitution will be

of white noise
that you hear
that starts when
someone
unkeys and
ends when the
squelch circuit
actually mutes
the receiver
audio (some
people
mistakenly use
the term to refer
to the carrier
delay
mentioned
above).

| hope this
article has
explained the
Repeater in
enough detail
that you
understand
what it is and
how to use it. If
there is any part of this article that seems vague or made available shorty to the members on the club’‘s
confusing, please write me and I'll do my bestto  website and in the club newsletter

explain it better.. We then moved onto the changing of the guard with
CAARA HOLDS ANNUAL MEETING AND the membership voting on a new President\dod
CONSTITUTIONAL CONVENTION !l President as well as a few new Board of Director

OnWednesday September 15 th at 8 PM the CAARAoOsitions as well tan SoneW4HIX was nominated as
membership convened at the clubhouse otafvgod President and Dick MacpheresaB1W was

Street and held iténnual Meeting and a nominated a¥ice President.Both Positions were
Constitutional Conventiorthe meeting began with 28approved by a 27 to 0 voféhe membership then
club members in attendance listening to outgoing  voted on the new open Board of Directors positions.
President Curti8Vright AA3JE with the Presidents ~ Don Swenson KB1TRRRuth HodsdoWW1N and
Annual state of club address. He stated that the clubRik Ober KIVRA were all nominated and voted in
in good financial footing with a stable lease until 2010n 2 years BOD terms by a 27 to 0 vote.

on the clubhouse. He mentioned that CAARA is Congratulations to all those voted into the CAARA
considered by thARRL to be one of the more active Officer and Board of Director positions.

clubs in the area. He was proud of the membership @8's - Dean Bugess KB1PGH



Near Vertical Incident Skywave (NVIS) Antenna Antenna

Copyright © Pat LambertWOIPL The Near Vertical Incident Skywave (NVIS)
Display antenna is one that povides the majority of its

radiation at an extremely high angleThat is to say

A feature of the ionosphere is its ability to reflect rad't?]e maijor lobe is between 75 and 90 deees to the
waves. Howeveronly radio waves within a certain .earth’s surface.This will pr ovide excellent omni-

frequency range will be reflected and this range Val&ir ectional communication fora distance of 300 to

\_II_V;;[h a nutmbEr |Of faCté’FS' ¢ tori heri 400 Kilometers.The maximum frequencies
€ most widely used instrument Tor lon0sSpheric ;o 1ved will be as low as 1.8 Mhz under very poor

measurement 1S the ionosondae |ono§onde IS conditions to as high as 14 Mhz under excellent
essentially a high frequency radar which sends short

: . . ._conditions (which we have not seen in several
pulses of radio engy into the ionosphere. If the radio ars), with the average being between 3.5 Mhz
frequency is not too high, the pulses are reflected b M) ’and 7.3 Mhz (40M).
to earth.

The ionosonde records the time delay between
transmission and reception of the pulses. By varying
the frequency of the pulses (typically 1-22MHz), a
record is obtained of the time delay afeliént
frequenciesThis record is referred to as an ionogra
The highest frequency which the ionosphere will
reflect vertically is called foFZ hese foF2
measurements from various sites can be used to cr
a map of foF2The data used to produce the map of
the USA region are from USAF observing sites and
obtained from Space Environment Centre, Boulder
Colorado.

Please see “NVIS Propagation Display” in the LINK
section for current maps that are generated from thisD
method.

One item that some who write for QST fail to
understand is that these maps give you an accurate
indication of which band/s is/are open for NVIS work. .
As you can see in the maps here 5.9/07 at 13:00Z NS/T;’ NOT a graduate degree treatise on the theory of
the US experienced a rather full range of bands that '

could have been used. It ran from 160M onwWhst to Height above giound

75M in the mid section to 60M on the East coast.  The antenna height above ground seems to be the
Notice that 40M wadlOT open above 30 Degrees  gingle most controversial subject in discussion of
North ANYWHERE in the worldThat would exclude nyvs antennas. Some say anything below 1/4 wave

the vast majority of the Uniteda&es for AOM NVIS  yorks. Others say anything below 1/8th wave and yet
work, on that dayFurther since the time that snapshophers - myself included - say ten to fifteen feet works
was taken, 40M has continued to be unusable for ey well. You will note that there is negligible

NVIS work on - every - check | have made for the lagfifference in antenna gain between 1/8 wave and 1/4

eighteen months, above 30 degrees North. wave heightThere is however a significant fiifence
Anyone that makes a blanket statement that you canp the |ogistics of placing an antenna at 70 some feet in
use 40M NVIS during the day and 75M NVIS at nighfhe air versus 35 feet in the.air

hgs .n.ot fully rgsearched their “information”. It varies | g cebik (W4RNL) in his page on NVIS height

significantly with the sunspot cycle and.where (hoW shows in the chart at about mid web page that the

far North or South of the equator) you live. height, in the 1/8 to 1/4 wave length above ground, has
very little difference in gain. In fact, if you roll in the

| find it amazing the number of people that can read
the previous paragraph and not understand it. One
individual wrote to ask of 440Mhz would work for
NVIS -NOT.

When | first started looking at the NVIS antenna for
Mocal” communication the consensus seemed to be
that it was a dipole-type antenna, near 1/8th wave at
the operating frequencgbove the ground. If you are

X ning the militarynon resonant antennas, that seems
a fair descriptionThe difference is that manif not

most, horizontally oriented antennas have an NVIS
component in their radiation.

ow then do we determine what NVIS antenna will

est suit our needghe answer to that question is

oth simple and yet quite complex. Let me begin by
addressing specific parameters that have significant
effect in antenna performance. Before we get there, let
me say that this is information on how to make it



next parameteground (detailed below), height can For any given height (1/4th wave length or less) poor
easily have much lessfe€t than ground. conductivity will attenuate up to 3db more of your
The NeawVertical Incident Skywave (NVIS) antenna isignal than high conductivity soA very specific

a half-wave dipole antenna mounted not over 1/8th example is th&RES installation in Longmont, CO at
wave above ground (at the highest operating the Emegency Operations Centdihat antenna is
frequency)While 1/8th wave works reasonably well, mounted ten feet above a flat rodhe base for the
better coverages obtained if the antenna is mounted roof is a grounded steel plaféhis antenna

at aboutl/20th wavelengtlabove groundA second consistently performs as well or better than any other
advantage of lowering the antenna to near 1/20th  in the stateThe reason is simplé full sized resonant
wavelength is a lowering of the background noise dipole antenna mounted ten feet above an excellent
level.At a recent S.E.Tcommunication on 75 Meters ground.

was started with a dipole at approximatgd/feetWe A specific example of how well the Longmont EOC
found communication with some of the other antenna works is one Sunday when we were testing
participants to be ditult. A second 1//2 wave dipole the antenna, a friend tried Maesu F1817 running on
was built and mountealt 8 feetoff of the groundThe the internal battery packs most knowthat
background noise levelent from S7 to S3and configuration produces 2.5 watts PEP maximum
communications with stations in the twenty-five and output.At that power level we received a signal report
over mile range were greatly enhanced. Simply statefdom NCS in Colorado Springs (90 miles South) of
you want as much of your signal going up as possibl89+10db, on 75Must before the net started.

and ten to fifteen foot height has shown to function Another example of how the conductivityfedts your
very well. signals comes from my area where we regularly use

| have had many people write to tell me about the NVIS antennas on 60M to communicate across the
results they obtained simply by lowering an existing Continental Divide. Doing this on a twice weekly
antenna to the ten to fifteen foot leveLL are basis for several years now we have established a
consistently amazed at how much better the “local” base-line for comparisoifthe week of 9/23/04 we had
(less than 300 miles) signals are. Most comment at a slow moving rain storm that put down more than one
how much stronger local signals are when others arench of rain spread almost evenly over about 36 hours.
also using NVIS antennas. For those of you that have thirty to fifty inches of rain
A specific example is a friend who lives about 160 per yearthat would not be much. Here in Colorado
miles awaywith the Continental Divide between us that is one-fifteenth of our total annual precipitation.

(many mountains in the 12 to 14 thousand foot After the rain, under less than optimal band
elevation). $ve built an NVIS antenna to compare conditions, signals werldP 6 to 10db!

with the G5/ he has at 30 some foot heighie The chart in L.B. Cebik' (W4RNL) web page shows
signal reportsvent up by about 15db No other that any NVIS above excellent ground out performs an
change, just went to an NVIS at fifteen feet and the antenna above good ground at optimal height! Humm,
signal went up considerably works! does that imply that we have found the single most

Any horizontally polarized antenméll have an NVIS important parameter in NVIS?
component in its radiatiodo maximize the NVIS Ground mounted Yagi?
component, you need to run the antenna at ten to
fifteen feet above the groundiill it work if lower? One other consideration may be the addition of a
Yes it will, referenc&VA6UBE testsWill it work if it~ “ground” wire positioned to operate a¥agi type

is higher?ves, but the NVIS éitiency goes down. reflector below the driven elemeiithe problem there

Field tests have proven that the best NVi®iecy is IS that the recommended spacing is .15 wave lengths
obtained at the ten to fifteen foot height for or about 34 feet for 75MAs noted above reducing the

frequencies in the 40M to 75M range. antenna height from 30 feet to 8 feet reduced the
background noise level by 4 “S” units thus while the

Ground reflector may increase thefiefency of the transmit
Yet another consideration is the “quality” of the signal, it reduces the usable signal strengths of
ground below your antenna. By this | mean the received signal®\ received signal of S6 would work

conductivity of the ground you are operating above. fine with the antenna at 10 feet but not be heard with



Kc shift) and the SWR varied slightfiyom 1.5:1 to
1.6:1to 1.4:1 - depending on the length of wire below
Ground wire the antennal'he lowest SWR was from a half wave
wire at thd€ngth long wire 1 feet below the antenna. Gee, does
surface where the antenna is mounfedood that imply resonant antennas provide a better matched

discussion on this is found at Anstralian site by load? ;-)
Ralph Holland. He did some research on 160M and Modeling

found that a ground wire at .02 to .06 wave lengths . . :
) . At a local Radio Club meeting one of the Engineers
below the driven element produced the best gdiat . : . .
did a presentation on antenna modeling using the NEC

translates to about 5 to 15 feet at 75M which would %%ftware During this presentation he modeled a 75M
consistent with the heights that we have seen produghe ole firlst i fr(-‘?e S arc):e then at one wave lenath
the best NVIS performance. Others that | have talke P pace, 9

with claim at least a 6db improvement with this samé’lbove ground and then at ten feet above groline.

approach software showed thait ten feet the radiation pattern
| have completed some trials with a ground wire ﬂ%ﬁﬂéssﬁrﬁﬁgeedn%wniZﬂgiﬁiIﬂohrie:g%?g i a
(actually two) under the random length wire antenna coe

. . direct correlation to field observations! Man-made
detailed belowl ran two parallel wires on the surface . : . ) :
noise will tend to be received in the low ten to fifteen

of the ground, connected to a ground rod at the hous ) :
g g egrees above the horizon, thus the lowering of

end, separated about twelve inches and apprOXimat%Xckground nois&\Ve have also observed consistent

centered under the random length wire antefhi. A . .
. : . omnidirectional coverage with the signals from NVIS
configuration produces more than 6 db improvement

o . antennas in the ten to fifteen foot height.
on the transmit signal and a slight improvement on
receive Well worth the efort. Location

As a side note to the above statement, | also notice HWhnere you live/work in the US has perceptiblieef
improvement if | “water” my ground rod just prior to in what results you get with NVIS. By that | mean that

operation. | actually pour about one gallon of yvater e further North you live the lower the maximum
the ground around the ground rod. If it seeps in Veryfrequency you can successfully use for NVISis

qukly, ! 90 get another. gallofihis has.made a4  pecomes much more evident and important when the
noticable improvement in both transmit and receive sun spot cycle is at or very near the miniméaid to
signals. (Ells you how really dry some parts of that the diects of seasonal changes which amplify the

8olorar$|o are, d(l)esln.t.) d that the sianal .. sunspot dects and you can see at least one full band
ver the winter | noticed that the signals (transmit afkse rence in NVIS usable frequencies. During the

receive) seemed to he deteriorating. Once Spring thanter and under sunspot lows you can easily see two
came | went out to check the ground wire under my p 4 iterances

random length wire antenna. It turns out that the The sage “wisddm” tell us that you use 75/80M at
ground wire was in about five pieces. | pulled out all night and 40M during the daMOT true during the

Of. the pieces and installed a new loop of g_rounded sun spot minimumslhere are significant portions of
wire, with the expected resuliBhe antenna is now the US that have not had 40M open for NVIS

back to fu!l perfornzance. . propagation since 2005. How can you use a band that
' am vv_orklng on a "ground” wire qonnepted to the is not open¥ou cant. Additionally the same

mounting bracket for the “Ham-stick” dipole (below) “wisdom” tells us that 75M will go away early in the

running down the side of the mashe results of day During sunspot highs I'll easily believe that.

preliminary tests were inconclusive because 40M h uring sunspot lows 75M is very often open for NVIS
not been open for NVIS for months thus | discount ﬂ].ﬁ*ntil well past noon, local time. Almost like real

transmlt.results. | did nptlce a few |nt(.arest|ng. items estate its location, location, location.
while doing the setupWith a ground wire running
from the bracket, down the mast and connected to What works?

various lengths of wire laying on the pavement, the The diferences in performance between various
resonant frequency of the antenna changed slightly @fenna configurations seem to fall into the following

the antenna at 30 feet - in the S_.EeXample above.

Yet another approach is to run a “ground”




approximate rankings (best performance to least
efficient).
Full wave length loop (not practical for most of us)
Half wave length dipole with the feed point lower
than the ends yet about fifteen foot height.
Half wave dipole - inverte®f configuration
(approximately-4.5db below the “saggy”
dipole above!)
Random length wire
“Dual Ham-stick” dipole
Antenna below 4 feet high
Each of the antenna configurations above (with the
possible exception of the laSJILL be enhanced
with a good ground wire below theAny full length
wire will enhance performance but resonant lengths
and good ground connections will - naturally - provide
the best performance gains.
There are many configurations that will work well. |
will detail those that seem most useful as | am able to
verify the results. Each will either be a link or details
of what really works. | have come across far too many
claims of extraordinary performance that no one else
seems to be able to duplicaiéws this section.

Last update:

Random wire: An LDG 4:1 balun
feeding 12 feet of number 14 wire with an average
height of ten feet works quite well. Please note: It will
NOT work with a few auto tuners, (some MFJ autos
are very picky) but a good manual tuner will produce
good to excellent result$he LDG Z11 Pro is one that «
works quite well. Makeureyou have a very good
ground!A ground at the balun and at the rig may not.

side. Use care in tuning this configuration that
the elements are the same length. In testing this
configuration it is interesting to note the
change in resonant frequency as the antenna is
raised above ground@here was a shift of 50

Kc (higher frequency) in raising the antenna
from five feet to ten feet. Raising the antenna
above ten feet made no noticeabldedénce in
resonant frequency

The two monoband mobil whip antenna talked
about above has been field tested with
excellent resultsThe 75M version was tested
and then we switched to the 40M version. In
both cases we found that the twin mobile
antennas delivered a signal of 1 to 2 “S” units
(read that about 10db) down from a full sized
wire dipole at the same heigfitis is

consistent with what you would expect from a
loaded antenn&.he great part is that the signal
on 40M (from the plains of Eastern Colorado
to a mountain town behind Pikes Peak - about
100 miles away) was &9+10dbfrom a 100
watt PEP radio.

The ones | used are available at HRO.
Antennas are Ironhorse IHF8=Nd IHF40s

(two each) and the Ironhorse IH-DAK-AD
adapterTotal cost for four antennas and the
mounting bracket is $17.96 including sales

tax. | also use Radio Shack tripod and five foot
mast sections for simplicity

. Quick and Easy NVIS from your

vehicle.Thanks to K6SOJ.

| have continued to work on the multi-band

be suficient. One at the balun, one at the tuner and NVIS with good results. | have single elements that

one at the rig work well (cantell you why it made a

tune up to 1.5:1 on 75M (the worst SWR), with 60M

difference, but it did)This is multi-band (75M, 60M  and 40M well below that. | then combined the 40M
and 40M) NVIS and is acceptable for general use onand 75M elements with almost no change in resonance
other bands. See the comments above about runningr@ minimal change in SWR (they both went up by

grounded wire underneath this antenna for better
efficiency.

. Dual Ham-Sick: This is a portable antenna
that does well und&xRES/RACES operating

.1:1).The starting point for this is a Multi-band
NVIS but details show significantly dérent leg
lengths than | am usin@he second source for
information was a PowerPoint presentation from

conditions. One person can put this up and have it N7NVP andW6QJl.Mine end up being 219/
operational irunderfive minutes!A side advantage of F(Mhz)=length(feet) for each leg for mono or dual
this antenna is its comparatively small size. It is onlypand operation (with no tunefijti-band operation

sixteen feet in length, which makes it much more
reasonable for temporary installations.
Take two mono-band mobile antennas and «

require either a tuner or 1) lengthen the 40M and 60M
elements slightly 2) shorten the 75M elements slightly

| have another version of the tri-band antenna

mount them base to base with one being the (just above) that is almost one half the size shown
driven element and the other being the groundbove but exhibits about -1 db compared to the



NVISfan. | will detail full results here as soon they ar@b with less powerf you only have room for one
available. antenna, the GBRis a reasonable antenna. Please see
. GaryWilson, K2GW- the SNJ SEC, sent me W8JI's information pagéor more detail on the G3R
copies of his writeup on a multi-band NVIS based on, : . .

the BuddiPole antenna. He calls it he N-Vee Links to other NVIS information

. Gary, K2GW, has another multi-band NVIS ~ * . NVIS Propagation display

plus 2M!This includes 2 pictures at the bottom of the’ A good description of the NVIS and how it

pages K2GW NVIS. functions is at

. Do you have input® Let me know . http://www.gsl.net/wb5ude/nvis/index.html
_— . . Tactical application information is at

Enhancements to Existing Designs . htto:/Avwwtactical-link.com/

| think every one of us has come across an antennafield_deployed_nvis.htm

design that can be improved updhis segment isto L.B. Cebik,W4RNL, has excellent theory

document those enhancements that have proven to information at

well worth the timeThe modifications included here e http://www.cebik.com/radio.html

have been received via E-mail and are presented with
the Name and Call of the author

What works but is average at best

The classic G5R 102 feet long - fed with 35 feet of
450 ohm twin lead, is average at best. Least you no’
have steam coming out of your ears, let me explain®
why. The inventor - | think you know him as G8R
created gain antenna for20 Meteres Many people
find that the G5R antenna design functions well as
an all band antenna if you use a tuitww does it do
that?Very simply it uses the 450 ohm twin lead as a
portion of the radiating element on bands such as
75M, which introduces vertical as well as horizontal
polarization to the transmitted signal. If you care to
look more closely about whyve find that the
(approximate) feed point impedance is 50 ohms,
roducing a current maximum and voltage minimum.
Rs usual?maximum radiation occurs in areas of 2010 FIELD DA’ PICTURES
maximum current, thus more of the signal is radiated
in the vertical portion of the antenna than the
horizontal portion which reduces the NVISig@Ency. % -
In addition, you will have the height at 35 feet or o |
more. Since dicient NVIS radiation occurs at ten to _
fifteen feet above the ground, the 35 (or more) foot l;‘_l g
height also reduces the NVISiefency of the =i
antenna. v
The G5R/ antenna was designed as a gain antenna gk
20M. Many people have found that the G5Rorks
on many other bands but the design, used at other t
20M, is a compromisés with virtually all
compromises, it losesfefiency when operated
outside of the design criteria. Does that mean or img
that it is bad? No, only that there are mofecieint
NVIS antennas that would allow you to do the same
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