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This was our third year at the Dayton Hamvention, and our very

best one yst! [n addition to the producta we've been shipping for some time, we
showed portions of the new RC-850 controller Yersion 3 firmware we're working
on, including some examples of the computer terminal interface, the new paging
formats, and interface to the Heathkit weather instrumentation,

We also introduced ShackMaster, an integrated control system for your home
shack, which provides crosa-band linking and telephone access to your home
equipment, remote home control, an electronic mailbox, a remotely controilled
intercom into the home, and a simplex patch. ShackMaater was very well
received, and promiaes to provide a growth path for ACC inaide the amateur
market, which will benefit 3]) our cuatomara.

We had a user’'s meeting Saturday afternoon in the (hot) exhibitor's lounge. The
most significant result of the meeting was the formation of the Liser‘s Group
Bulletin Board (see writeup later in this newsletter). Next year we'll try to find
a better room, but at the Hamvention, that’a hard to do.

It was nice to meet customera that we've talked with over the laat year, and to
aee 8gafn those of you that we've met before at Dayton. If you've never been to
the Dayton Hamvention, and you call yourself a ham, {t's worth going at leaat
once to see what it'a all about. See you next yeari

At the Dayton Hamvention, we donated an RC-85

Repester Controller as s Hemvention prize, and gave away an RC-850, RC-85,
ITC-32, snd ShackMaster st & drewing at our booth. The winners were:

Hamvention Drawing
RC-85 Repaater Controller - B. Devitt, (ndiana

ACC Drawing

RC~-850 Repeater Controller - Jack Olpp, Ohio
RC-85 Repester Controller - Mort Wolfson, Canede
ITC-32 Control Board - W.0. Eikenberry, Indiana
ShackMaster - Steve Lawis, Arkensas

Mort, who was lucky enough to win an RC-85 controller, haa wented an RC-850
controller for @ yesr end a half. We ware happy to apply his RC-85 prize as o
credit towards sn RC-850 controller. Congratuletions to the winners!



HSC Display Paging - What 13 I£? Paging capebilities are usefut on a

repeater as a means of selective calling. With s pager, you don't have to listen
to all the chstter to be availsble. Another ham can reach you by activating your
pager tuned to your repester’'s output frequency. Paging is atso perfect for
public eervice groups for alerting users of emergencies.

You may be familiar with two-tone sequentist tones (1 second / 3 second or a
varistion) for ectiveting pocket pagers — your RC-850 or RC-85 controtler can
generete them on commsnd. There are lots of low cost used surplus two-tone
pagers evsiteble. Five—tone sequentisi paging, 8 more modern formst, uees »
quick sequence of five tonas to address a pager. The tones ere selected from s
sot of ten, aliowing up to 100,000 (10°) pegers to be addressed, The quick
tonas mske five tone sequentis! more pleassnt to listen to on » voice repesteri
It also mekes available snather class of new and used pagers to select from,

The HSC format is an extension of five—tone sequentiel. HSC stands for
“hexadecimally-sequential coded™, snd, yes, there sre sixteen frequencies
which make up the tone set ~ s superset of the ten frequencies in five tone
sequeantial, Whet do the extra tones maka possible? Display paging!

The HSC format, because it uses tones, te compstible with any repeater
transmitter without modificstion. That isn't true of digitel paging formats,
which csn be completely incompatible with some transmitters, or require
modificstions to the modulstor at best. And if you've ever hesrd digital psging
on & scanner, you probsbly wouldn't want that swful-sounding stuff on your
repester anyway!

The RC-830 controller Yersion 3 firmwere supports five—tone and HSC paging
formats. HSC numeric displaey paging capsbilities allow you to lesve 8 phone
number, or o time and & fraquency, or any other numeric massage in a friend's
pager. The rapester is also capsbla of originsting display pages from any
progrsmmabla massage, including the alarms,

Standsrd Communications offers a brand new RSC tone, tone end voice, and tone
and displsy pager — the PG-~30, adspatsble to 2M snd 440MHz. You mey see it
advertisad in magezines Including Personsi Communicstions. It cen display snd
store six 12 digit messsges (72 characters), as wall as provide tone and voice
ond tone only signsiling. Whan we relasse Yersion 3 firmware, we'll see if
thera's anough interest for ACC to offer tha PG—30 pager, It costs sbout as much
a8 sn HT, ao it fan’t for everyone, but with the RC~850 controlier, it brings
stato—of-the-art selective cslling technology to amsteur radilo,

PAGING FORMATS

TWO-TONE TONE A TONE B (Towal 4 seconds)
1 SECOND 3 SECONDS
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FIVE-TONE | “Uicre. aoprzss | (Towad 165 ms)
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A computer bulietin board service s now

available to RC—850 and RC-85 comroller owners,. Ed Feins, WA22Z0N hes sdded a
SIG (Speciel Interest Group) to his Computer Forum of New Jersey bulletin board
83 a meens for controller ownera to exchenge idess, informetion, and even
computer programs relating to repesters. Share with sveryone your ideas on
courtesy tones, messages, metering spplicetions, etc. We'll try to supply
information which may be of interest to owners, 82 well, from time to time. We
check in occasionatly, ao you cen leave us a message or 8sk us questions.

Ed's herdware conaists of a TRS-80 Model 4 with over 12 megabytes of online
storege, and accepts 300 or 1200 baud users. The TBBS softwara 1a outstsnding.
Ed's system (s populer, though, 30 try to access it during odd hours to evoid
busy eignele.

Access is limited to ‘850 and '85 owners, and the phone number is (201)
486-2956. To qualify, check tn once to provide your information for
verificetion, and write to Ed with an SASE to Box 115, Union, NJ 07083. Or cell
him before 10:30 p.m. eestern time to accomplish the same - get his voice
number from BELL NJ Information (address OK in the callbook). We won't
publish his voice number hers to svold mixups end middle of the night celis!

Thanka to Ed Feins for making his system svaileble. It's time to breek out the
modems and get ready for when you'll be able to talk with your '850 3 weli,
using your home computerl

Automatic Repeater ID as a Beacon ig lllegal. From ‘westiink

Report® of June 15, 1984. Carol Fox Foelak of the FCC wrote in response to
question, that repesters which idantify themselves whan not retransmitting
aignsls violete Saction 97.113 rules on broedcesting. It isn't clear if that means
that the repeater can't “clean up® (ID) severa) minutee after a QSO. The only
alternative would be to ID at the end of svery transmission during s QSO, since
the repeater can't know when usera will be finished.

It also isn't clear to us how a periodic repeater 1D relates to broadcasting, given
the definition of broadcasting in 97. 113 - “dissemination of radio communications
intanded to be recaived by the public...”. If the periodic ID were considered e
beacon, 97.61(e) would apply, which limits beacon operetion to certain
frequency bands, which genereliy don't include repeater output frequencies. But
a psriodic ID Isn't really a bsacon either, in that it isn't used for “obsarvation of
propagation or tranamission phenomena® or other activities defined in 97,3 (1).

It might ssem reasonable to consider e pariodic repeater ID, when the repeater
fa not otherwise in use, to be an information bulletin consisting of subject matter
of diract interest to the amataur radio servica, i.e. “Thare's s repeater on this
frequency and you're welcome to use it!". This type of one—way communication
might specifically be permitted by 97.91. In no cese would it be dafendsble for
auch an ID to intentionally interfere with co—~chennel repeater users, though.

We feel obligated to make you aware of the FCC'a letter, and Westlink Report's
commants that citations will be issued egeinst operators whose rapeatera
*beacon ID°. (The RC-850 controller offers & aelectable "Beacon iD* modes.) We
apecifically diacleim any responsibility for improper uge of your equipment ~ it
gan be operated properly under virtually any interpretation of the rules. Thie
discussion ia intended only aa food for thought. Aa always, reed the rules and
undarstand them, then follow common aense, An excellent reference is The FCC
'B:g_‘]:_g_ﬂm from the ARRL. And as we'va heard before, it'a beat not to ask the

|



Adijusting Audio Levels. Time was that a repester just retransmitted the

audio coming into the receiver, plus perhaps a cw ID tone. With repeater
controliers, it's a little more complex, aince there are a variety of sudio
aources which are to be transmitted.

Every once in & while a controller owner will have difficulty setting audio levels
through the system. We'd like to make a few points about how end where levels
should be set, based on the design of our contrgllers end the nature of FM
equipment. The most important point 18 to (1) adjust audio tevels on the
contireller for high leve! audio — 4 voits peek-to—peak, at the transmitter audio
output of the controller, then (2) make adjustments at the transmitter es
necesssry for proper devietion and peek limiting, independent of controller
adjustments.

The repeater controller is en audio mixer for the transmitter, with audio mixed
from the receiver, link receivers, apeech aynthasizer, tone ganerator, and
phane line. The first step to good audio is to balance the levels of the various
sources out of the controller in e wey that is pleasant to the ser. The best way
to monitor the levels is with a scope, looking at “aversge” pesk levels, fgnoring
unusually high peaks. Never attempt to adjust audio levels using an ac meter,
either analog or digital. The controllers should provide 4 volts p—-p of receiver
audio, about the same for the speech aynthesizer and phons audio, and somewhat
less for tone sudio. Remember that peak—-to—peak means the totsi excursion
from the most positive to the most negative voltage. It's different than rms or
average ac voltage.

Attempting to adjust levela by monitoring trensmitter deviation can be tricky for
several reasona. Firast, the transmitter may actuelly be driven into clipping, ao
that adjustments may not resuit in meaningful changes in deviation. Second,
instantansous deviation In an FM system ig a function of both the audig leve], and
the frequency components of the audio. FM transmitters pre-emphasize the
audio - that is, higher frequency audio components drive the tranamitter’s
modulator harder than lower frequency components of the same level.
De-amphasis in the FM recelver on the other end reatorea flat frequency
responae, and et tha aame tima reducas the high frequency noige in the sudio,
improving the overall aignal-to—noise ratio of the system. The point, though, is
that deviation is ot always proportiionat to sudio tevel.

Our controllers are designed to provide fixed, high lavel,; low impedance audio
outputs to the tranamitter. Most transmittera have en audio Jevsl, and a
devistion adjustment. Depending on the sensitivity of the transmitter audio Input
stage, end especially if your transmitter doesn’'t heve o level control, it mey be
desirable to knock down the audio through a resistor divider, or to reduce the
gain of the transmitter audio input atage. Attempting to lower the levels of the
audio sourcea inaide the controller to metch ita output to the transmitter
requirements will result in degraded signel-to—noise ratio throughout tha
controiler. Our circuitry is designed to work internally with high level audio.

No interface ctreuitry {8 necesssry or deeireble between the controller audio
output and the transmitter audio input (except perhsps an attenustor pad or
resistor voltsge divider). If you have eny buffers, amplifiera, or trsnaformera
in the line, end you're not heppy with your audio, take them out. Evena
trsnamitter balanced audio input mey be driven by the controller's unbalsnced
signsl output end snslog ground,



Controller epecific hinte:

The RC-850 includes eudio processing (predictive etteck egc) which reduces the
transmitted level varistions for different received leveis., Don't trytoget e
linear “x kHZ out for x kHz in” relationship with a dev!ation meter - the transfer
function is shown below. Alao be sure to meke the proper internel edjustment
for optimum level through the audio delay line.

The RC-85 doesn't heve eny agc, but the speech aynthesizer and tone levels are
ot fixed output levels, Adjust Rl to set the receiver audio output the same as the
speoch level. Don't do this with a devietion meter — do it with a acope, then

sdjust the transmitter.

Imterfacing eudio reelly ia eaay - it just may be neceasary to forget some of the
techniques you've used in the past.
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1200 MH2 tUpdate. we've interfaced our ICOM RP-1210 repeater with an

RC-83 controller - it really is easy! The RC-85 and RC-830 controllers are
perfect compenions to ICOM's 1200 MHz and 440 MHz repeatera.

if you're getting power from tha repeater, be careful about its no-losd voltage -
above shout 14 volts is too high for the RC-85 - try dropping the voltage through
a silicon diode if nacessary. We elso found that it was best to raduce the gein of
the transmitter's audio input stage — parsileling a 100K resistor around the op
amp's feedback resistor brought the transmitter out of hesvy clipping (a3 it
comes from the factory it seems to clip heavily}. By moving the wire to its local
audio emp from the receiver eudio output to the tranamitter audio input
(controller output), you csn monitor the repester’s output audio in the local
apasker (rather than just the receiver audio).

There is now one active 1200 MMz repester here in the Bsy Ares, with oura to go
up soon. The Bay Ares {a repsster heasven, with 8 densely populated valley
aurrounded on almost all sidea by “repester sites”. Virtually all repesters are
1ine of site from the vsllsy. On 1200, it seems that antennss ranging from s clip
lead to outside quarter waves will work, but propagstion seems to changa even
on tine of site psths. It doesn’t pay to skimp on the sntenna. It seems that
aimplex i8 rough tn any case. We don't know how well the band will work out in
rolling hill terrain, dut if you're line of aite to the repeater, 1200 ahould work
well. We'll keep you up to date with what we learn here, and if you hsve any
experience with 1200 MHz FM, Jet us know and we'l) ahare it.


http:r.pOlt.r

Lightning Protection for Your Repeater. we're heading into

lightning aeason again, ao it's time to make sure your equipment is protected as
well as it can be. DBy their very nature, ropeater aites aro prime targeta for
lightning hits of tena of thousands of amperes. Lightning protection is a system
leve)] problem ~- all the equipment at your aite should be protected from large
transienta on the power }ine, phone line, and from the antenns and tower.

The first ifne of defense {8 good system grounding. Getting a good ground on a
mountaintop {an't eaay, but it’s eseential to provide a non—deetructive discharge
path to giourid for lightning currents { rather than through your equipment).
Muliiple ground stakes may bs neceasary, and even bare wire redials may be
required to achieve an effective ground. All equipment grounds ahould be
bonded {interconnected) with heavy braid, so that they're all at the same
potential.

Doug Zestrow, WBOUPJ recommends from his own experience surge suppressors
from Lightning Eliminstion Assoclatea, for uae on the phone line and the ec
power line, He's uaed the TET-200-100 device on the phone line for aome time
with excetlent results, end is adding an SE-115-10-BF device on the power line.
They e under $100 each. Lightning Elimination Associates, (nc., 12516
Lakeland Rd., Santa Fe Springs, CA 950670, (213) 944-0916,

Other companies manufacture arrastors for use in-line with the coax to the
antenna. Jin sddition to LEA, PolyPhaser offers a family of coaxial impulse
suppressors, which are Intended to be mounted at the grounded tower leg
(they're also about to offer e phone line protector). Ask for their publication
“Impulse Protaction™, and their data sheets. PolyPhaser Corporation, 1420
industrial Way, P.0.Box 1237, Gardnerville, NV, 89410, (702) 782-2511.

Decibel Products, Inc. offers coaxial suppressors, and e publication “About
Lightning™. 3184 Quebec, Dalles, TX 75247, {(214) 631-0310.

Finally, "All-Risk" Ham Radio Equipment Insurance ie available from the ARRL for
members at a very reasonable cost. Ths coverage includes lightning damage,
and is available for repasater installations. Insurence isn't a substitute for good
gite engineering, but nothing can protect against the worst hits. If you're not
already an ARRL member, their Insurance service may be s good reason to join,
Contact the ARRL.

Lontrol Your Intermod. intermod Control, a book from the publishers of

Mobile Radio Technology magezine, is excellent reading for anyone involved in
designing e:.d maintaining repeater systems. The book combines theory end
prectical Informatiorn, and offers good discussions ebout antennas, cavities,
circuletors, combiners, and multicouplers. It showe examples of intermod
probleme and how to cleen them up. The price ts $8 postpaid, evailable from
Wiesner Publishing Co., 5394 So. Prince St., Littleton, CO 80120. While you're
at it, request a eubacription qualification card for MRT magazine - it's an

excellent technical msgazine with lots of erticles of interest to repeater
owners.

tn very
hgh rf environmenta, your receiver may need more help then duplexera or
cavities can provide. Stan Schreier should know - his ZM repester is neer the
World Trade Center in New York City, perhaps the wildest rf zoo in the world.
The rf ia so high, he can work eimplex for only a few feet because of desenae.



Sten points out aveailsbiiity of cryatai filters at the repester Input freauency.
With minimal loss, 8 front end cryatal filter cen provide narrow bandwidth snd
ateep akirta. Just plsn shesd — the lead time is 20 weeks. For Info, contact
Piezo Technology, POB 7859, Orlsndo FL 32854,

New Product Status, with Deyton out of the way, we're bsck down to soitd

work on our new products which we've promised. The RC-85 upgrade is done,

and we usad the opportunity to totally rewrite and reorganize the manusl. If the
manual “worka“ 88 well aa we think it will, the RC-850 Version 3 manual will be in
the same mold. Now we're getting ShackMaster ready to ship, and we've snuck
our Digital Yoice Recorder into pc layout. Next up will be completion of Yersion 3
software and manual for the RC-850, and the DYR. The voter will follow releaae
of the DVR. Thanka for your pstience on our new products. We sppreciste your
interest, but time apent on the phone anawering questiona about them takes
valueble time away from our working on them. We'll bs reteasing more
information sbout Yersion 3, the DVR and thes voter 1ater this suramer - probsbly
in the next ACC Motes.

EC-1 Frequency Control Board Available, The Fc-1 contro! board
provides the shift ragisters and logic to intsrface any of our products to the
ICOM IC2A, IC3A, or IC4A hendhslds o3 remote base tranaceivers. It cen elso
recover the 32 expanded User Function remote contro! logic outputs from the
RC-830, and the eight expended outputs from the RC-83. With SheckMaster, it
controls the ICOM IC-751 HF transceiver ss well.

Remember thet connacting to the internsl points of the iICOM hendhelds is delicete
work, snd st the very least you need good toole, auch 83 8 Wellsr aolder stetion
or other good iron.

There is currently e limited number of bosrds in stock for $39.95 plus $5
shipping snd handling. We'l) have more Iater in July. Request "Repester and
Remote Bese Applicstions of the FC-1 Frequency Control Bosrd® for more info.

Literature Available From ACC. The following litereture is aveilsble

on request. Please write to request any of the no-cherge meterietl.

n/c  RC-850 Repeater Controller flier ("Third Weave")

$30 RC-850 Repeeter Controller Technicel Menuet {Yersion 2)

n/c  Getling Started With Your RC-850 Repester Controller {owners only)
n/c  Getting to Know Your ‘850 Schaduler {owners only)

n/c 73 Megezine Review of RC-850 Repeeter Controller {(Jsnuery, 1982)
n/c QST Magazins Review of RC-830 Repester Controlier (Februsry, 1983)

n/c  RC-85 Repester Controller fifar
$20 RC-85 Repester Controller Technicel Menuel {new - Version 2)

n/¢  ITC-32 Intelligent Touch-Tone Control Board fiier
$10 ITC-32 Intelligent Touch-Tone Control Board Owner’s Manual

n/c  ShackMaster flier
n/c ShsckMsaster snd the Rules

n/c Repester / Remote Base Applications of the FC-1 Frequency Control Board
n/c  Standard Communications PG-50 Pager flier

n/¢c  ACC Notes — back jesues

n/¢  Price Liet end Order Form



RC-850 Contreller Price Reduced, Warranty Increased. weve
reduced the price of the RC-850 repeeter controller for the summer by ebout
12%. The VR-2 Voice Response Telemetry option is reduced from $395 to $443,
ond the MX-i Memory Expansion Board ($150) is now fncluded at no charge. The
price of the ‘850 wil! never bs lower, aince many of the coata associated with
producing it conttnue to stowly riss. Now that you've hed a couple of yesrs to
see what others have to offeir, it'a never been e better time for your group to
upgrade with our aquipment]

We'va alao increesed the RC-850's warranty from ons yeer to two years,
reflecting its provan relliability in the fisld. Offhand, we don't know of any
amatsur equipment with warranties ga long a8 two years - the typicel period is
only 90 days.

ACC weicomes Tim Malim to our customer service

depsrtment. Timian't a ham (yet) but he's learning sbout our products quickly.
Tim can help you with literature or ordering, and with some questions about the
products. Of colrse, if.he can't. pnawer your question he’ll get you to someone
who can. We also welcome Dave Schultheis, WB6KHP to customer aervice on 8
part-time basis. Dsve is in on Mondsys, and he knows our products about as
well a2 anyone. Dave is better about correspondence than yours truly, 3o if you
would like to write or csll about questions, he'll help you. Of course, :‘ave and
Ed are available as well whenever you need us.

advonced
computer
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