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1. GeneralDescription
1.1 PRACTICEISSUE Issue2 of the M6del301 Technical
Practiceis releaseddueto severalchangesand improve-
mentsin the Model301 TechnicalPractice.
1.2 PRODUCTOVERVIEWTheModel301 LEDto Relay
Interfaceis designedto allowLEDindicatorlightson -

NorthernTelecomSL-1electronictelephonesetsto control
relaycontacts. In this way,externaldevices,suchas in~
dicatorlights,canfollow the statusof the LEOs. Lightac-
tivatedsensors,containedin the Model301's sensoras-
sembly,opticallydetectthe LEDstatus,and in turn control
relaycontacts. Installationis verysimple;no SL-1
telephonemodificationsare required.
1.3 TWOVERSIONSTheModel301 is manufacturedin
two versions. The301-8 provides8 channelsof LEDto
relayinterface.The301~16 provides16 channelsof LEDto
relayinterface.
1.4 FEATURESFeaturesincludeLEDstatusindicators,
normallyopenand normallyclosedrelaycontacts,and
simpleinstallation.
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1.5 POWERREQUIREMENTSTheModel301requiresan
externalsourceof 24Vacfor operation.A ULListed,Class
2 transformeris shippedwitheachModel301.
1.6 PHYSICALDESCRIPTIONTheModel301consistsof
a mainunit,andoneor twosensorassemblies.The301-8
hasonesensorassembly,the301-16hastwo. Themain
unitconsistsof a precisionfabricatedprintedcircuitboard,
andaninjectionmoldedhousingconsistingof a baseand
detachablecover.Thethermoplasticmaterialusedfor the
housingconformsto industryrecognizedflame-retardant
standards.Themainunitmeasures8.75inches(22.23cm)
square,3.25inches(8.26cm)deep,andweighslessthan
twopounds(0.90kg).Themainunitwallmountswithfour
screws.Thesensorassemblyconsistsof a precisionfabri-
catedprintedcircuitboardmountedinsideanaluminum
housing.Thesensorassemblymeasures8.70inches
(22.10cm)long,0.80inches(2.03cm)wide,and0.70
inches(1.78cm)deep,andweighslessthanonepound
(0.45kg).Thesensorassemblymountsto anSL-1
telephoneusingself-stickVelcro@tape.A six-conductor
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cableexitsthe sensorassemblyand connectsto the main
unit viaa modularplug.

2. Applications
2.1 PRIMARYAPPLICATIONTheprimaryapplicationfor
the Model301 is to allow LEDindicatorlights on Northern
TelecomSL-1electronictelephonesetsto control relaycon-
tacts. Theserelaycontactscanthen beusedto control in-
dicatorlightsor audiblewarningdevices.Theindicator
lightsmaybethe old style"beehive"type,madeclassicby
the BellSystem(or shouldI saymadeclassicby bees!).
GordonKapes,Inc.doesnot supplyindicatordevices.They
mustbe providedby the installer. A typical installation
wouldbe in anautomaticcall distribution(ACD)application,
whereanSL-1 telephoneset'sindicatorLEDsare
programmedin SL-1systemsoftwareto showthe statusof
variousACDfunctions. TheModel301 senseswhenan
LEDlights,andchangesthe stateof the correspondingrelay
contact. EachModel301 relaycontactis completelyiso-
lated,so that interfacingto a wide rangeof devicesispos-
sible. Notethe Model301's sensorassemblyblocksview-
ing the telephoneset'sLEDs. Thesensorassemblyphysical-
ly preventsa personfrom seeingthe statusof the LED. The
telephoneset is, in effect,dedicatedto the Model301.
2.2 RELAYCONTACTSTheModel301 providesconfigura-
tion flexibilityby providingboth normallyopen(not shorted)
andnormallyclosed(shorted)relaycontacts. Mostapplica-
tions requirenormallyopencontacts. Eachof the 8 or 16
channelsprovidesa normallyopencontact. In special
cases,a normallyclosedcontactmaybe required. In addi-
tion to the normallyopencontact,channel8 and, if present,
channel16 alsoprovidea normallyclosedcontact. Wow!
Thinkof the possibilities.
2.3 COMPATIBILITYTheModel301 is designedexclusive-
ly for usewith certainelectronictelephonesetsassociated
with the SL-1TelephoneSystemfrom NorthernTelecom.
Thespecifictelephonesetsthat canbe interfacedcontain
oneor moreverticalstripsof 8 LEDindicatorlights. These
LEOsarelocateddirectlyto the left of, andassociatedwith,
the lowereightbuttonsof a verticalstrip of ten pushbut-
tons. Examplesof SL-1telephonesetsthat canbe usedare
the 10-buttonQSU3CQMC,andthe 20-buttonadd-on
mod'uleQMT2D.OtherSL-1 telephonesets,suchasthose
that utilizeliquid crystaldisplayfor linestatus,arenot sup-
ported.
2.4 LIMITATIONSThe Model301'ssensorassembly
preventsviewingthe LEOsthat arebeingdetected.Reliable
Model301 operationmakesisolatingthe LEOsfrom am-
bientlight a requirement.This dedicatesthe electronic
telephoneset to the Model301. It is not intendedfor the
electronictelephoneset to be placedon a deskwith the
Model301 attachedto it. It is recommendedthat the
electronictelephoneset bewall mountedin an equipment
room,awayfrom expectationsof an "active"telephone.The
Model301's mainunit containsLEDindicatorlights that
showthe statusof the relays. TheseLEOs,in a sense,
"repeat"the statusof the LEOson the electronictelephone
set.

3. Installation
3.1 CHECKINGFORDAMAGETheModel301shouldbe
inspectedfor damageimmediatelyuponreceipt.A claim
shouldbefiledwiththeshipperif damageisfound. A re-
placementshouldbeorderedif necessary.
3.2 INSTALLATIONKIT Includedin eachModel301ship-
pingcartonis aninstallationkit. Eachkit containsfour#8
panheadscrewsandtwonyloncableties.
3.3 LOCATINGTHEMODEL301 Themountil1glocation
for theModel301andassociatedSL-1telephonesetshould
beselected.Theunitsmustbewithinthelengthof thesen-
sor~embly's connectingcable.24Vacmustbeprovided
to themainunit,soanacoutletmustbedesignatedto
receivethetransformer.Theideallocationwouldbein the
telephoneequipmentroom,withtheSL-1telephoneandthe
Model301wallmountednearanacoutlet.
3.4 THECOVERThecoveris securedviatwoclamp
screwslocatedonthetopandbottomof thecover.
Removethecoveratthistime. -
3.5 MOUNTINGTheModel301'smainunitwallmou"nts
usingfour#8 panheadscrewsof thetypeappropriatefor
thewallmaterial.Four#8 panheadscrewsarecontainedin
theinstallationkit;usetheseif appropriate.
3.6 MODEL301CONNECTIONSAllconnectionsto the
Model301aremadeviaa 25-pairplugP1,anda two-posi-
tionterminalstripTS1. Theinstallermustprovideone
25-paircablemountedconnectorto matewith P1. Figure
2, locatedattheendof thispractice,providesdetailedcon-
nectioninformation.
3.7 USINGTHETERMINALSTRIP Insomeinstallations,it
maybeconvenientto makethepowersupplyconnections
usingtheterminalstrip. ThetwoterminalsonTS1parallel
powersupplyconnectioncontactson plugP1.
3.8 INSTALLINGANDTERMINATINGTHE25-PAIRCON-
NECTORInstallthe25-paircablemountedconnectorinto
plugP1. Secureit usingtheVelcrostrapthatis attachedto
theplug. Terminatethecable(e.g.,ina "66"typeblock).
Useoneof thenyloncableties,providedin theinstallation
kit,to securethe25-paircableto themountingpoint
moldedintotheModel301's base.
3.9 MOUNTINGTHESENSORASSEMBLYOnesensoras-
semblyis providedwiththe301-8;twowiththe301-16.
Eachsensorassemblyis installedin thesamemanner.Self-
stickVelcrotapeis usedto securethesensorassemblyto
theSL-1telephone.Startbytakinga carefullookattheun-
dersideof thesensorassembly.Youwill observeeight
phototransistors.Theyarethesquaresof clearplasticthat
aresolderedintotheprintedcircuitboard.Thesesensors
areplaceddirectlyovertheLEDindicatorlightsonthe
telephone.Beawarethatthetwo LEDpositionsassociated
withthetop2 buttonsonthetelephoneset'sstripof 10 but-
tonsdo notlight. TheeightLEOsto bemonitoredbythe
sensorassemblyarelocatedto theleftandarethelower8
buttons.Youwill observethatshortlengthsofVelcrotape
areattachedto eachendof thesensorassembly.Onceone
sideof thetapeis attachedto thesensorassembly,the
othersideis readyto attachto theSL-1telephone.Please
referto Figure1,onthenextpage,for a viewof thesystem.
RemovetheprotectivebackingfromtheVelcrotapeand

v

v

J

2 Model301LEDto RelayInterface,Issue2, September,1989



'-"

mountthe sensorassemblydirectlyabovethe 8 LEDs. The
cablefrom the sensorassemblyexitsoverthe backof the
telephone,NOTthe front of the telephone.Oncethe tapeis
applied,you caneasilyremoveandoptimizethe locationof
the sensorassembly.Foroptimumplacement,you should
have.abouta 1/8"gap betweenthe sensorassemblyand

Figure 1 Model 301, main unit with sensor assembly
attached to the telephone.
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theleftedgeof thebuttons.Thesensorshouldbeapprox-
imatelycenteredbetweenthetopandbottomedgesof the
faceof thetelephone.If youareinstallinga 301-8,mate
themodularplugwiththejackonthemainunit. If youare
installinga 301-16,matethemodularplugfromthefirst
sensorassemblyto jackJ1onthemainunit;matetheplug
fromthesecondsensorassemblyto J2.
3.10 CONNECTINGPOWERTheModel301requires
24Vac,450mAmaximumfor operation.Powercanbecon-
nectedusingeitherplugP1or terminalstripTS1. Connect
oneleadof the24Vacto VioleVSlatelead,or to terminal1
of theterminalstrip. Connecttheother24Vacleadto the
SlateNioletlead,or to terminal2 of theterminalstrip. A
24Vactransformeris shippedwitheachModel301,along
witha 2-conductorpowercord. The2-conductorcordis in-
tendedto connectthetransformer'sLOADterminalsto the
terminalstrip.
Warning:DONOTplugthepowersourceintotheoutletat
thistime.
3.11 CONNECTINGTOTHERELAYCONTACTSA normal-
ly open(notshorted)relaycontactis providedfor each
channel.Inaddition,channel8 onthe301-8,andchannels
8 and16onthe301-16alsoprovidea normallyclosedcon-
tact. Connecttherelaycontactsto theindicatingdevices
thatareto becontrolled.GordonKapes,Inc.doesnotsup-
plyindicatingdevices.Theyshouldbepurchasedfrom
sourcessuchasNorthSupply,Graybar,etc.

4.Operation
4.1 INSTALLATIONREVIEWAtthisstage,theModel301
shouldbecompletelyinstalled.TheLEDsontM SL-1
telephoneshouldbeprogrammedviatheSL-1system
softwareto operatein thedesiredmanner.
4.2 INITIALOPERATIONApplypowerto theModel301
bypluggingthepowertransformerintotheacoutlet.The
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POWERLED,locatedon therightsideof theModel301,
shouldlight. TheotherLEDsmayor maynot light,depend-
ingonthestatusof theSL-1telephone'sLEDs.Checkthe
operationof eachchannelbyactivatingtherespectiveLEDs
onthetelephone.NotethattherelaysandLEDsonthe
Model301physicallyfollowtheLEDsontheSL-1
telephone.TheLEDthatis closestto thetopof the
telephoneis thefirst channelontheModel301.
Torepeat:WECOUNTFROMTHETOPTOTHEBOTTOM!
Adjustthesensorassemblyif theModel301's relaycon-
tactsandassociatedstatusLEDsdo not reliablyfollowthe
actionof thetelephonesetsLED's
4.3 NORMALOPERATIONTheModel301is nowready
for service.NormaloperationshouldfindthePOWERLED
lit, andoneor moreof thechannelLEDslit steadily,or fol-
lowinga slowor fastflashingpattern.

5. CircuitDescription
5.1 GENERALDESCRIPTIONThecircuitryusedin the
Model301canbedividedintotwosections:mainunitand
sensorassembly. '
Themainunitprovidesthepowersupply,clock,and
decodercircuitry.Thesensorassemblyprovidesthe
photodetectorandencodercircuitry.
5.2 MAINUNIT,POWERSUPPLY24Vacentersthe
Model301viatheterminalstrip,or thelastpairof plugP1.
A full-wavebridgerectifierandfiltercapacitorconvertthein-
comingacto unregulateddc. Theunregulateddcis usedto
powertherelaysandLEDs,aswellasto feedtheregulated
powersupplysection.Theregulatedpowersupplysection
utilizesazenerdiodeto reducetheunregulateddcvoltage
by7.5volts. Thislowervoltageisfedto a 15V,3-terminal
regulator.Theresulting15Vdcis usedbythemainunWs
logiccircuitry,aswellasto powertheoneor twosensoras-
semblies.
5.3 MAINUNIT,TIMEBASEOSCILLATORANDSENSOR
DATASELECTLINESA CMOSversionof the555-type
timer,configuredin anasynchronousmanner,providesa
nominal1.25kHzclocksignal.Thisclocksignalis fedto a
dividerintegratedcircuit,whichproducesathree-bitword
thatincrementswitheveryclockcycle.Thisthree-bitword
is usedasthesensordataselectlines.Threesectionsof
linedriverintegratedcircuitryareusedto "toughenup"these
signals,whicharethenfedto theoneor twosensoras-
semblies.
5.4 MAINUNIT,DECODERCircuitryonthemainunit
decodestheserialdatalinethatcontainsthemultiplexed
LEDstatusinformation.Thisdatalineis fedto a one-input,
eight-outputaddressablelatchIC. Thethreesensordata
selectlinesarefedto theaddresslinesof this IC. TheIC
followsthesensordataselectlinesto routetheserialinput
datato theappropriateoutputpin. Asthesensorassembly
scansthephototransistors,thedatais directedandlatched
intotheappropriateoutputpin. TheeightoutputpiJ1sdrive
eightsectionsof relaydriverintegratedcircuitry.Theoutput
of eachdrivercontrolsa relay,anda correspondingLED
indicatorlight. TheModel301-8 containsonedecodersec-
tion,theModel301-16containstwo.
5.5 MAINUNIT,RELAYCONTACTSIt is anticipatedthat
theusualinstallationwill requirea normallyopen(not
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shorted)relaycontactto representan LEDthat is not lit.
Eachof the 8 or 16 channelsprovidesa normallyopencon-
tact. Forspecialapplications,channels8 and16 alsopro-
videa normallyclosed(shorted)relaycontact.
Note: channels8 and16 provideboth a normallyopenand
normallyclosedcontact,eachelectricallyisolatedfrom each
other.
5.6 SENSORASSEMBLY Oneor two sensorassemblies
areassociatedwith eachModel301, dependingon the ver-
sionpurchased.Eachsensorassemblydetectsthe on/off
statusof eightLEOs.Six leadsconnectthe sensorassem-
blywith the mainunit: power(+15Vdc),common,dataout,
andthreesensordataselectlines. Eightphototransistors
areconnectedto the eightinputsof an analogmultiplexer.
Eachphototransistoris physicallylocatedso as to detecta
differentLED. Thethreesensordataselectlinesconnectto
the multiplexer,selectingwhich phototransistoris connected
to the outputpin. As the sensorselectdatalinesarecon-
stantlyincrementing,the output line is progressivelyshow-
ing the statusof eachLED;eachLEDis scannedapproxi-
matelyeveryeightmilliseconds.Onesectionof operational
amplifieris usedas a linedriver,isolatingthe output pin of
the multiplexerfrom the cruel,outsideworld. Thedatacon-
nectionbetweenthe sensorassemblyandthe mainunit is a
serialmultiplexedrepresentationof the statusof the eight
LEOs.

6. Specifications
NUMBEROF CHANNELS
Model301-8:8
Model301-16:16

POWERREQUIREMENT
24Vac,450mAmaximum

RELIABILITY
MTBF24.9years,per MethodI of BellcoreTS-TSY-000332,
Issue2, July 1988

INTERCONNECTIONS

All interconnectionsaremadeviaone25-pairpluganda
two-positionscrewterminalstrip. P1mateswitha cable-
mounted25-pairconnector(standardto thetelephonein-
dustry),suppliedbytheinstaller.

RELAYCONTACTSPROVIDED
301-8:eightnormallyopen(notshorted)andonenormally
closed
301-16:sixteennormallyopen(notshorted)andtwonor-
mallyclosed

RELAYCONTACTRATING
1Amaximumat 30Vdcor 100Vac(resistive)

DIMENSIONS,MAINUNIT
8.75 incheshigh (22.23cm)
8.75 incheswide (22.23cm)
3.25inchesdeep( 8.26cm)

WEIGHT,MAINUNIT
Lessthantwo pounds(0.90kg)

MOUNTING,MAINUNIT
Four#8 panheadscrewsof the typeappropriatefor the
wall material.

DIMENSIONS,SENSORASSEMBLY
8.70 incheshigh (22.10cm)
0.80 incheswide ( 2.03cm)
0.70 inchesdeep( 1.78cm)

WEIGHT,SENSORASSEMBLY
Lessthanonepound (0.45kg)

MOUNTING,SENSORASSEMBLY
Self-stickVelcrotape

;

7. IncorrectOperation
7.YREVIEWPRACTICEShouldproblemsarisein the
operationof theModel301,pleasereviewSection3 - Instal-
lationof thispractice.Ensurethatallconnectionshave
beenmadeproperly.If anotherModel301is available,"sub-
stituteandretest.
7.2 APPLICATIONLIMITATIONSTheModel301was'
designedto operatecorrectlywithone,andonlyone,type
of SL-1 electronictelephoneset. Correctinstallationwith
othertelephonesis notpossible.
7.3 SAVETIME Youareencouragedto callGordon
Kapes,Inc.for technicalsupport.Wemuchprefera
telephonecallBEFOREyoutearyourhairout! Wedo not
mind"walking"youthroughaninstallation,or performinga
verbalreviewpriorto youractuallygettingstarted.Please
havetheseitemswithyou: a copyof thistechnicalpractice,
keytelephonedocumentation,andadequatetools. Inaddi-
tion,it isveryhelpfulto havea digitalVOM,suchasthe
wonderfulFluke70or 80 series,anda lineperson'shandset.
(Fortheserarecases,it's nota badideato havesome
aspirinandyourfavoritecandybarinyourtoolcase!)

8. RepairandReplacement
8.1 NOTSOFAST Statistically,mostequipmentreturned
to GordonKapes,Inc.for repairactuallyhasnothingwrong
withit. A telephonecallto GordonKapes,Inc.technicalsup-
portcanoftenhelpto gettheequipmentoperatingcorrectly.
Wedon'tmindspendingtimewithourcustomersgettinga
siteupandrunning.
8.2 SENDITBACK If youdeterminethattheModel301is
defective,returnfor repairor replacementaccordingto the
GordonKapes,Inc.Warranty/RepairandReturnpolicy.
8.3 ONLYWEFIXIT In theeventrepairsareeverneeded
onyourModel301,theyshouldonlybeperformedbyGor-
donKapes,Inc.or anauthorizedrepresentative.Forfurther
information,contactGordonKapes,Inc.

'-'

Specificationsand informationcontainedin this technical
practicesubjectto changewithout notice.
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Notes.Applicableonlyfor Model301-16
COM: RelayCommon
NO: Relay NormallyOpen
NC: Relay NorJ1lallyClosed

@GordonKapes,Inc.,September1, 1989
5520 WestTouhyAvenue
Skokie,Illinois 60077
Telephone708/676-1750
FAX708/982-0747
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Figure2 Model301 LEDto RelayInterfaceConnectionDiagram

Plug Pin WireColor Clip Description
26 WH-BL 1 COM SensorAssembly1, LED1
1 BL-WH 2 NO
27 WH-OR 3 COM SensorAssembly1, LED2
2 OR-WH 4 NO
28 WH-GN 5 COM SensorAssembly1, LED3
3 GN-WH 6 NO
29 WH-BR 7 COM SensorAssembly1, LED4
4 BR-WH 8 \ NO
30 WH-SL 9 \ COM SensorAssembly1, LED5
5 SL-WH 10 NO
31 RD-BL 11 COM SensorAssembly1, LED6
6 BL-RD 12 NO
32 RD-OR 13 COM SensorAssembly1, LED7
7 OR-RD 14 NO
33 RD-GN 15 COM SensorAssembly1, LED8
8 GN-RD 16 NO
34 RD-BR 17 COM SensorAssembly1, LED8
9 BR-RD 18 NC
35 RD-SL 19 COM SensorAssembly 2, LED1 .
10 SL-RD 20 NO
36 BK-BL 21 COM SensorAssembly 2, LED2 .
11 BL-BK 22 NO
37 BK-OR 23 COM SensorAssembly2,LED3 .
12 OR-BK 24 NO
38 BK-GN 25 COM SensorAssembly 2, LED4 .
13 GN-BK 26 NO

\.......
39 BK-BR 27 COM SensorAssembly 2, LED5 .
14 BR-BK 28 NO
40 BK-SL 29 COM SensorAssembly 2, LED6 .
15 SL-BK 30 NO
41 YL-BL 31 COM SensorAssembly 2, LED 7 .
16 BL-YL 32 NO
42 YL-OR 33 COM SensorAssembly 2, LED8 .
17 OR-YL 34 NO
43 YL-GN 35 COM SensorAssembly 2, LED8 .
18 GN-YL 36 NC
44 YL-BR 37
19 BR-YL 38
45 YL-SL 39
20 SL-YL 40
46 VI-BL 41
21 BL-VI 42
47 VI-OR 43
22 OR-VI 44
48 VI-GN 45
23 GN-VI 46
49 VI-BR 47
24 BR-VI 48
50 VI-SL 49 24VAC POWERCONNECTION
25 SL-VI 50 24VAC


