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REFESTER CONTROLLER

Crauford Amateur Radio Society
P.3. Box 853
Meadville, PA 16335



November , 1887

Dear Fellow Ham,

The Crawford Amateur Radio Society is offering the CARS

Repeater Controller for sale. We believe +the enclosed

information will show that the controller is very flexible

and will add to the responsivness and vzlue of your repeater.

The CAREZ controller was designed and is being built by

hams; lead design and construction is by Jim, KA3JFQO; Joe,

KB3EX? and Rick, WwB3J0O1. All income from the sale of

= r

controllers goes +to the CARS treasurery and is used to

support club activities, notably the W3m/g repeater. This is

truly a "by hams, for hams®* operation.

We invite yvour attention to the enclosures. Your order

or questions will be filled or ansuered promptly.

Happy hamming and 73s.

0 4

»

¢
RickK Silverio, WB3JDI
Pres ident, CARS

P.0. Box 6973
Meadville, PA 16335
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INTRODUCTION

The CARS 2-87 TONE DECODER AMD MICROPROCESSOR GONTROLLER
BOARD permits economical and reliable control of?* remotely
located devices such as amateur rrepeaters. It is designed
around the 8748 microprcessor and SSI202 tona decoder to Keep

compnents to a minimum.

The controller is offered as a comletely assembled and
tested operational unit’ as a Kit complete with the PC board,
programmed microprocessor, decoder and all parts:; or as a
partial Kit including PC board and programmed microprocessor
(you supply decoder and common parts). This permits the

lowest possible price.

The controller 1s programmed to your individual
requirements afrer you order it. It may be reprogrammed <for
a $15.880 f<o2 if sent to us. Thea circuit board is single

sided to maKe soldering easy for the builder and ue supply a
completerget of pictures, diagrarmns and instructions for
building Kit., A 22 pin edge connector is supplied with the

operational unit or the complete Kit.

ExXAMPLE CONTROL SEQUENCE

To turn relay number one ON, you Wwould presst < x 123 x ).

To turn the same relay OFF you would press < x 123 # »>.

The last character sent toggles ON/OFF.

The < 123 »> is tha function assignment for rely one (#1). It
could be any three.numbers or ABCD cn the tone pad.

The < * > 1is the first digit and is wused to0 start the decode
timing sequence. If Cand only if) thz COR is active, you are

allowed 18 seconds to enter codes.

----- PRICE LIST -----
PC board, Microprocessor & building instructions $35.00
Kit - all parts. except ralays $65.00
CARS controller - assembled and tested $80.008

On-board relay Kit (relays, diodes, LEDs) $20.00.



F E A T U R E S

¥12 LATCHED FUNCTIONS
The controlled board
independently controlled
relay outputs

offers 12
latched

*»4 SPECIAL FUNCTION RELAYS
{.Carrier QOperated Relay

(COR).
2.Weather Relay Output - A special

output

function that can be activated wuwith
an external pulse frrom a tone
controlled ueather radio.

3.Pulsed Relay Output - A special
function used +to give a 172 sec.

pulse to start a special function

liKe a tape recorder.
4.Mute Relay Output - This special
function Will be active when conrol
tones are sent to the controller.
This eliminates tones sent over +the

air for control and provides
security.

*CODE ID
The controller provides your
ingividual code . ID that is
programmaed into the 8748 uwhen you

order. For example, W3MIE/R.

*COURTESY TONE CONTROL
An over-the-air signal can be sent
to the controller to change ‘the
fraquency of the courtesy tone. Four
tones are available and can be used
as & special signal to your group
that is sent with each courtesy

tone.

¥CODED RESPONSE TO CONTROL TONES
The decoder will respond with CW
"OK" for any correct control code it
receives.

*S OIGIT CONTROL CODES
Five digits are required for control
which allows greater security. See
example on last page.

*SPECIAL LOCK FUNCTION CODE
For security, control codes can lock
the controller in its present state
of operation.

x*xTONE PRD TEST
This function will give a response
of “OK* if tthe correct sequence of
tones are sent to the controller. If
tha tones are bad, +the controller

will not respond.

*¥3 INGLE ~TONE AUTOPATCH
The controller uses THREE SECONDS OF
“x* for auto patch UP, and “#* for
CFF. The weather relay output can be
used for this.

*HANG TIME CONTROL
The hang timee can be either
(1/2 sec.) or long (1 1/2
Used for open band conditions.

short
sac.,)d.

«TIME-OUT TIMER CONTROL
The controller will allow control of
the time-out timer used with the COR
relay. It can be either either three
minutes or zero for special events.

KMULTIPLE COURTESY BEEPS

The controller has four different
cowrtesy beeps. One, tuo, three or
four beeps can be used for diffenant
weather conditions or whatever vyou
waant to dream up. CARS can provide
a chart for suggested uses of this
function.

xSPECIAL RESET CGCOE
A special reset code is provided +to
allow you tu reset all controller
codes to a power-up condition,

sAUTO RESET ON POWER UPR
The controller will set the
processor to a default condition on
‘pouwer-up but will not locK wup on
poner failure.

*EMERGENCY TONE
If the touch tone "O*
controller for three seconds, <the
courtesy tone will change +to FOUR
BEEPS to alert any station
monitoring of an emergency.

is sent to the
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0B ondot e PR LM O HIENT

Wl #SH RELAY #1 WHEM <M COURTESY BEEP IS THREE BEEPS
D A g " #a

LD WS o I

A R b T " W

HRES Y ‘" #2

S TOR P WG

WEAT W " #¢

EEADS S H " #r

WIS wOE b L= MAYBE USED FOR AUDIO CUTOUT ON PRTCH.

ME LD WSH M #14

511 ®OH " #11

*H1IE WS " #1 MAY ALSD BE “PULSED" 1/2SEC. USINMG #616#
E TS SCIE T8 2 BEEE TURMS OM AZ0OFF COURTESY BEEP

o la SR TIiFeES KLY COMY PULSES IT AFTER EACH ID AND CHRANGES COURTESY

BEEF T3 TwD DITS, “OFF* PULSES IT ERCH TIME CODBEOD

#E1T EOR HAMG TLME COMTROLS THE LENGTH OF HANGTIME RFTER BESP “DEFRULTS

* R
*2 17 W

IS5 SHORT HANG TIME. # LENGTHENS THE TIME.
ESET wSle# FULSE R1Z « RESETS PROCESSOR., # PULSES KLY 12 FOR 1/2 SEC.
& MLDZR DISABLES ALL COOES EXCEPT UNMLOCK CODE #517#

I THERE CURRENT STATE

OO WS HELF /WK CRIUSES THE CODURTESY BEEP TO GO To “H" 4 DITS AND

TURNS DN THE WX RLY OUTPUT. PIN 21 ON THE BOARD CAN
BE USED FOR THE PATCH RELAY OUTPUT IF WX NOT USED.

®123 PRD TEST TOME DECODED 0K IT WILL SEND A CW “OK“ IF GOUD
*ASE# “ "
T " "
W01 wSE TOME CHANGE CHAMGES COURTESY BEEP # APPOX 750
% " 1560
wBDZ  ElH “ L # " 2250
I} [1} * 11} Baaa
IR Th FHOME FATTH * INTERMAL FRTCH, & EATERNAL
R TIME T & TLME OUT TIMER ONM 3 MIM
& n “OWILL NOT TIME OuT

2

MOTES AND PFROQCEDURES
BLL CODES COMTAIM THREE DIGITS <0 THRU 9 RMD A THRU B2
FiL L CO0ES ARE PRECEEDED WITH A "¢
FiLL ConES meE TERMIMATEDS WITH ELITRER A “&" OR “#"
THE "&" TERMIMASTOR TURMS THE FUNCTION ON AND THE “#" TERMIMATOR TURNS IT OFF
¢ THERE ARE A FEW EACEPTIOMNS2
CRRERTER DROP DURING THE CODE WILL RBORT THE CODE
HOvaY RELD FOR THREE SECOMDS WILL ACTIVATE THE WEATHERZHELP RELAY JUST RS
CEBESY WILL. A “HY Wil BE oM THE COURTESY TOME. A 5 VOLT VOLTARGE ON PIN 31
OF THE PrROCESSOR WILL ARLSD ACTIVATE THE KRELAY BUT THE BEEF WILA NOUW BE A “"W"
RESET THESE THID FUMCTIONS BY USING THE %onot

OE v HELD FOR THREE SECOMDS WILL ACTIVATE THE FHOME PRTCH THE “#° WILL DRCP

THE FETICH
MOTE THE QUTFUY PIN B2 oF THE PROCESSOR 1S THE PATOH LINE SEIZQURE RELARY OUT
FUT IT MEEDS M 7ees [FWWI) RRE T LSE IT.
Pl B4 18 THE FARTOR THE RUDID CUT OUT RELAY THAT IS ACTIVATED BY THE COR IN
AT 10 PHITE RS L0 Feael THE LIME IT ALSO MEEDS A 7996
THESE 0 TFOTS ArE HCTIVE L THE LMTVERMAL PARTCH NODE
IF TriE EWTERMAL PATOH IS SELECTED THE FIN 32 SEIZURE RELAY WILL ACTIVARTE A
FAND THEM WILe DERCTIVATE OM THE NEXT COR ACTIVATION. IT IS ASSUMED THE YoUu
FIRE USIMNG A SPARRT PRTICH FROM THERE.
be THE S| Ta “LOCKEDR" N3 CORDES Wikl BE RECOGNIZED EXCEPT THE “UNLOSCKY
COOR, THREE SECOMDS OF “s" OR “#“ FOR PHOME PATCH AND THE HELF /WERTHER
RELHEY " THREE =ED .
ALL THPUTS ARE SVOLT ZEMER PROTECTED CSOR DR WAs HIGHER VOLTAGES CAN BE USED



*VOLTAGE PROTECTION OF BOARD
The board will not be damaged if the

power sSupply is reversed. All * INDEPENENT XTAL CONTROQL STABILITY

inputs, COR and weather are 5 wvolt The controller bhas +tuwo 3.58 Mhz
Zener Diode protected. xtals to provide rocKk-solid
stability. One is wused 19 control

*AREA FOR BOARD-MOUNTED RELAYS the decoder chip and the other +to

The PC board is designed t0 control the microprocessor.

accomodate four board-mounted relays

for simple control operations. uhen xSHMALL SIZE
installed, these relays can be used The controller PC board is 4.5 x 4.5
inches and uses a standard 22 pin

with any controller output. No
relays are supplied except in the connector for all inputs and
relay instaliation Kit ($28.80). outputs.

*OPEN-COLLECTOR OUTPUTS *COURTEQUS ID

The caontroller will wait for you to
drop the carrier before it IDs and
will ID if the COR is activated

*VALID TONE INDICATOR after that time.
This function uses a LED to indicate
if a tone 1is wvalid and is wused +to
set audio levels to the controller.

All outputs are open collector, 40
ma. 5inK, rated 38 volts.

xCONTROL TONE MUTING
The controller can be set to mute
all control tones? other tones will
be normal. < x ) starts the mute

sequence.

MORE INFORMATTION

Write to: Crawford Amateur Radio Society
P.0. Box B53
Meadville, PA 16335

Call: RickK Silverio, WB3JDI
814/724-4337



NI L S PCL N O W L e
Lia TR SWHL LD TiaME LEO WLLL LIOHT LF A G000 VONE 1S PRESEMT
11a0M RESET Ok A PORER FARIL YO WILL HAVE TO CHANGE THE CODES USEC FOR HANG
TirMe. FHOME PETCH, BMY OTHER RELRY THAT WAS OM, THE TOME FRER® AMD VIMS QUT
TIMER
OEFALLTS 1. ALL RELAYS OFF
e SHORT HAMS TIfE
S THE LOWEST COURTESY 1oiMe
G, FHETOH INTERMAL
S TIPME QLY Toser 3 1IN
. b STNQLE BEER
Tamiol, VtEOTS HRE OFEr ZILLECTIOR Sk R RN STHKRL T VOLTS. RADIO SHRARCK Z275-213
Lo POMER SURFLY WGLTHGE Mozt BE HIGRER TAaAk 11 VOLTS TO GET A GUOD RESET ON A&
FOWMER FRIL . 315 NOLTS . MAR CURRENT IS ABOUT tastid oM PDNER UP NO QUTFUTS ON.
IF YO HAVE ANY QUESTIOMS WRITE TO

s R/

CRAWEGRD AMRTEUR RADDO SOCIETY
pie =D

MEAON TLLE , FA.

LS HES

THEEHRS FOR ORDES LMD DR COMTRIOLLER. M THE BOX YiJ WILL FIND DRAWINGS FOR THE
COMTRIDLLER, A PARTS LIST » RELAY BORRD INFO  AMD IMTERCOMMECT CRBLE IMNFO. FOLLOW
THE DRAWIMNGSES AMO YO SAOULD HAVE KoW PROBLEMS. START WITH THE JUMPERS PRINT.

BEFORE YO PLT AMY OF THE CRHIFS OM TRE BOARD PLERSE DO THESE CHECKS FIRST.
CIF WRDNG THEY SMOKER. '

OESERNVE PN ONE O Rl CHIFPY.
ALL OTHER FRRTS ARE TN FPLACE. DONT FORGET THE

e leezTAld. THE PFoaS rEG. AFTER
UMD HeEsT o ived,
SO FFFLY POWER 0PI 1 o+l D2 AND 22 BROUND OF THE ELGE CIONMECTOR.
BLVH FRD NMOLT METER ST T L2 VMOLTS SICALE CHECK BETWEEM GROUNG EMU THESE
FLFZES O THE ioRel
T FIM @u=-z2-5 TEST
G 1 - SO S S I “

SS180E  FIN 2-3-5-x

NOL TS

i

i i

TR

G REFIINVE S THE e LEAID FND ZLULP S0UR FLUS LERD TO 12 VOLRTS.
WITH THE GpE LEAD CHECK THESE PIMNS.
Pt Flpg -2 TEST 12 VOLTS.
Toaines  Flns 7 " 1 "
SETEDE O PTMS a=P—1@=-15 Y "

el 1

o REFLVE FUNERLG LG N THE Pdige CHIPS OBSERVE PIN OME AMD CONNECT FOWER. AGRIN.
Plids LeAd oF Yl deTes T PSS 02 VS, TEST RLLL BEDGE COMNMECTOR SUTPUTS.
Gk COMMED TOR P LM
4=Smim— - ne lem Ll = g LBl 1= 1g- 19221 ALL HAVE A 12 VOLT RERDING
ALl OF THeE Crles ARE TURMED OM. = T READING.
De REMOVE POWER AMD rLUG TN THE 3795 AND THE SSI202. OBSERVE PIN OME. CONMECT

FOWER,
ST TRE TR SHOLLO MNOW REAG 8 OR VERY LD VOLTARGE.
HEL OF THE CHITFPS ARE Nk OFF
THE NMALLD TVHE LEID WL Bu ik WHEM THE FIOWER 1S CONNECTED.

B COMMECT PLIN 1S OF THE EDGE CONMECTOR TO 12 VOLTS.



TS TEEES THE CoR HIoH 70 ACTIVATE. COMMECT & OHM SPERKER RUDID FROM AN HT TO
MUM T AMD D2 GMO. WITH ANMDTHER HT SEMD TOWEH TOMES TO THE FIRST HT.

VIO MWD SEE THE VWALLID VOME LED LIGHT WITH THE TONES.
?LOCOMMEDT WOUR METER GHD LEAD TO PIN 28 THIS IS RELAY MNUMBER ONE.

SEMD *881% AMD YO Wl SEE 12 VWOLT OM YOUR METER.
GEMND SGALE AMD LR VIDILTS WIul OrROE.
Mo RELCCETE YWD LEAD 1D MM & HNMU REMOVE THE WIRE OM PIN 15 AFTER A FEW SECDNDS
THE 12 WOLTS WILL OROF. THE BOARD WAS ID7ING. COMMELT THE WIRE TO 16 AMD THE iz
MILL COME BACK. THIS Is YOUR COR OLBTPUT. ‘

S, AL THE OTHER OUTPUTS WILL ACT THE SAME OM THESE TEST 1F THE CORRECT CODE
FOR ERCH 1S SEMT TO TURM DN THEM DFF THE OQUTRUT.

1. A OSHMALL HID © EARFHONE COMMECTED 7O FIN 3 AM 22 WILL LET YO HERR THE 1D RMND
CORTESY TOMES, THEEE 27TS WHEN RIZY#1 Oi.

L. THEEIMG PIM 1% HIGH 12V Wil CRUSE A (WY ONM THE COURTESY TOME.

THIS (S USED WiTH FAM EXTURMAL WEATHER RRDIO TO INDICATE WX WRARNINGS.

L. WE ReNE TMOICHATED,  OM THE ORANING, THE JUMPERS TO GIVE YoU PATCH SUTPUT AMD
ML L A 0N THE FRTVCH. TEE =000 CUT OUT WILL RCTIVATE A RELAY O PIM 18 TO
CUT QT MY RUDDD FROM THE PHOME LIME SO YOU HAVE COMPLETE CONTROL. THE WX RELAY
I WIRED 7O BE THE FARTCH LIME RELAY YOU MAY CHANGE IT IF %oU WISH.

TE Y02 HAWVE BMY GUESTIONS CHRLL OR WRITE TO Us AaM0 KE WILL HELF AS MUCH RS
Wiz DA,
DU RDOREwS IS5 DLV RGR .
2 555
MEHDW Lol PH. 18335
MY FHONE MUMBER 135 mls P29 43537, cHLL RFTER 2:ow P11, LEAVE A MESSAGE IF
Tt MOT THERE.

Dl s L AR T W3 001

FRES. C.H.R.5.
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o 1K " 271-1321
<k Ve P SITKET S " ZTE-133S
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