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1. GeneralDescription
1.1 PRACTICETheinformationcontainedin this technical
practiceusesterminologyandspecificationscurrentas of
September16, 1986.GordonKapes,Inc.will updatethis
practiceas newinformationis available.
1.2 PRODUCTOVERVIEWTheModel267 containsa tone
generator,logiccircuit,andrelaythat arecontrolledby an
externalinputsignal.TheModel267 is designedexpressly
for usewith the Redwood@digitaltelephonesystemmanu-
facturedby ROLMCorporation.Redwoodprovidestwo
generalpurposesignals,calledTTL1 .andTTL2(hereafter
referredcollectivelyas TTL1/2), for use in UniversalNight
Answer(UNA)ringingindicationand/orcustomerselected
controlapplications.TheModel267 allowsTTL1/2 to con-
trol operationof the tonegeneratorandrelaycontact,
facilitatingconnectionof a widevarietyof externaldevices.
1.3 FEATURESThetonegeneratorproducesa "warble
tone,"whichis similarin characterto the ringingsignal
producedby mostelectronictelephones.Thetonesignalis
designedto connectto a linelevelinputchannelof an
audioamplifierassociatedwith a publicaddresssystem.
Controlsareprovidedto adjustthe frequencyand level.
Therelaycontactis a FormC type,providingbotha nor-
mallyclosedandnormallyopencontact.TheModel267
alsocontainstwo (2) indicatorlightsandone(1) test
switchto assistin installationandtrouble-shooting.
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1.4OPERATINGMODESThreemodesof operationallow
greatflexibilityin controllingexternaldevices.In all modes
the tone generatorandthe relayoperatein tandem,(i.e.
whenthe tonegeneratoris activethe relayis energized).
In the directmode,tonesignaland relayoperationfollow
TTL1/2. In the delaymode,activationby TTL1/2 causes
the toneandthe relayto operatefor a presettime period,
thenstop.A controlon the Model267 allowsadjustment
of this delaytime. In the latchmode,activationby TTL1/2
causesthe toneandthe relayto operatecontinuously(i.e.
latchon). Thenextactivationby TTL1/2 unlatchesthe
toneandthe relay.
1.5 TTL1/2 DESCRIPTIONTTL1 andTTL2arelogic
signalsthat changestatedueto userinitiatedcommands
or systemUNAcommands.ElectricallyTTL1/2 are5V TTL
compatiblelogicoutputsin serieswith 1K ohm resistors.
TTL1/2 operatein a negativelogicmode.Intheidle,not
activestate,TTL1/2 remainin the logichighstate,(i.e.

. nominally5Vdccan be measuredat the TTL1/2 connec-
tion point).TTL1, whenconfiguredfor UNAoperation,
producesa logicsignalin cadencewith a standard2 sec-
ond ring,4 secondsilentring cycle.TTL1 goeslogic low
duringthe 2 secondpartof the ringcycle.TTL1, when
not configuredfor UNAoperation,andTTL2respondto
userinitiatedcommands.Afterreceivinga systemdial
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tone,dialing"#" then"8" on the digitaltelephonecauses
TTL1 to go to the logiclow statefor approximately250
milliseconds.Dialing"#" then"9" on the digitaltelephone
causesTTL2to go to the logiclow statefor approximately
250 milliseconds.
1.6 POWERREQUIREMENTSTheModel267requiresan
externalsourceof 24Vacfor operation.
1.7 PHYSICALDESCRIPTIONTheModel267consistsof
a precisionfabricatedprinted.circuitboardmountedin a
plasticenclosure.TheModel267 measures7.51/long,
4.51/ wide,2.01/deep,andweighslessthanone(1)
pound.TheModel267 is wall mountedwith two (2)
screws.

2. ApplicationsandLimitations.
2.1TONESIGNALTheprimaryapplicationfor the tone
signalis to act as a "nightbell"to bebroadcastovera
publicaddresssystem.In this applicationthe Model267is
connectedto TTL1 set for UNAoperation.Thetonecan
alsobe usedas a generalpurposealertingsignal.
Connectingthe Model267to TTL1, not set for UNA
operation,or TTL2andsettingthe modeto delayor latch,
userscancontrolthe tonesignalfrom a digitaltelephone.
Adjustingthe frequencyto the extremehighsettingwill
createa muchmorepiercingsoundandbe less
recognizableas a telephoneringingsignal.
2.2 RELAYCONTACTA multitudeof externaldevicescan
be controlledby the relaycontact.Examplesare: factory
alerthorns,lightingcontactorsfor indooror outdoor
lighting,garagedoors,electricstrikeplateson entrance
doors,lavalampin the bossesoffice,backgroundmusic
for nightor weekendusein an office.
'2.3LlMITATfONS-ExternalDeVIcesmustbechosenWith
the limitationsof the Model267in mind.Theexternal
device(s)mustbespecifiedtakingintoaccountwhatcould
happenif powerto the Model267and/orthe associated
Redwoodis momentarilyremoved.A resetcircuitis uti-
lizedto insurethat uponpowerup, the outputsof the
Model267switchto a definedstate.But if the Model267
andthe associatedRedwoodpgwerup at the sametime,
as in the caseof the powerinterruption,thereis a chance
that a momentarylogic low maybe presenton the TTL
inputterminals.Dependingon the lengthof the logic low
andthe modethe Model267is set in, a momentaryor
latchedaudiosignaland relayclosuremayoccur.An
externaldevicesuchas a fire alarmis bestnot connected,
as a momentarypowerfailurecouldaccidentallyactivate
it. Theexternaldevicesconnectedto the Model267
shouldbesuchthat an erroneoussignalfromthe Model
267will not causemajorproblemsfor the enduser.
2.4 SAFETYAlthoughthe relaycontactis capableof
handlingac linevoltages,safetydictatesthat low voltage
devicesbeconnectedto minimizethe chanceof shock
hazard.TheModel267terminalstriphasexposedscrew
terminalsthatwouldposea shockhazardto both
installersandexploringendusers.If ac linevoltagesare
to becontrolled,it is bestto let the Model267 relaycon-
tact switcha lowvoltagesignalthat will activatean ac
powerrelay,or lightingcontactor.Theac powerrelay,or
lightingcontactorshouldbe installedto meetrecognized
safetycodes.

3. Installation
3.1 CHECKINGFORDAMAGETheModeJ267 shouldbe
inspectedfor damageimmediatelyuponreceipt.If damage
is found,a claimshouldbe filedwith the shipper.A
replacementModel267 shouldbe orderedif necessary.
3.2 MOUNTINGEachModel267is wall mountedusing
tWo(2)#6 panheadscrewsof the typeappropriatefor
the wall material.Thecovermustbe removedto allow
accessto the mountingholes. .
3.3 INTERCONNECTIONSAll interconnectionsare made
via a nine(9) positionterminalstrip, accessiblewith the
plasticcoveron or off. Figure1, at the endof this prac-
tice, givesdetailedconnectioninformation.
3.4 POWERCONNECTIONConnect24Vacto the terminals
labeled"24VAC."
3.5 TTLCONNECTIONObservingleadpolarityconnect
RedwoodTTL1 or TTL2to the terminalslabeled"TTL"on
the Model267.TTL1 terminateson Redwoodmaster
cabinetconnectorJ50, Violet/Slatewirefor positiveand
Slate/Violetfor ground.TTL2terminateson Redwood
mastercabinetconnectorJ51,Violet/Slatewire for positive
andSlate/Violetfor ground.
3.6 TONECONNECTIONConnectthe audioequipmentto
the terminalslabeled"AUDIO"on the Model267.Thetone
is designedto interfacewith virtuallyall publicaddress
equipment.Thecircuitutilizesa transformerto providea
balancedlineleveloutputwith a nominalimpedanceof
600 ohms.Thetonecan beconnectedto all typesof
audioamplifierline levelinputchannels:low or high
impedance,balancedor unbalanced.
3.7 TONEADJUSTMENTSThetone levelis adjustable
from_Oto approximately0.5 VacRMS.Thecontrol
markea"LEVEL"is adjustedto the desiredlevel.The
centerfrequencyof the tone is adjustableovera rangeof
approximately250to 1500Hz.Thecontrolmarked"FREQ."
is adjustedto producethe desiredoutputfrequency.
Loweroutputfrequenciesare.morepleasantto the ear,
but lessattentiongettingthanthosein the higher
frequencies.
3.8 MODESWITCHThethree(3) positionmodeswitchat
the top of the Model267 circuitboardmustbe set to the
desiredposition.

IMMEDIATE:In the immediatemode(topswitchposi-
tion) the toneandthe relaydirectlyfollowthe stateof
TTL1/2. WheneverTTL1/2 is in the logic low state,the
tone is producedandthe relayis energized.Theimmedi-
ate modeis intendedfor usewith TTL1 whenTTL1 is set
for UNAoperation.Thetonesignalcan beconnectedto
an audioamplifierassociatedwith a publicaddress
system.Thenormallyopenrelaycontactcan be usedto
activatea nightbell,or otherindicatingdevice.The24Vac
poweringthe Model267 canbe routedthroughthe relay
contactto triggera chime,bell, horn,or otherindicating
device.

DELAY:In the delaymode(middleswitchposition)
TTL1/2 momentarilygoinginto the logic low statemakes
the toneactive,andthe relayenergizeuntil the endof a
preselectedtime period.Thecontrolmarked"DELAY"
shouldbe adjustedfor the desiredtime. Therangeis
approximately1 secondin the "MIN."position,to approx-
imately10secondsin the "MAX."position.Thedelay
modeis not intendedfor usewith TTL1 whenTTL1 is set
for UNAoperation.
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LATCH:In the latchmode(bottomswitchposition)
TTL1/2 momentarilygoinginto the logiclow statemakes
the toneactive,andthe relayenergize.Thetoneremains
active,andthe relayremainsenergizeduntil the next
momentaryTTL1/2 transitionto the logiclow state.The
stateof the toneandthe relayreverseseachtimeTTL1/2
momentarilygoesinto the logic lowstate.Thelatchposi-
tion is not intendedfor usewith TTL1 whenTTL1 is set
for UNAoperation.
3.9 INDICATORLIGHTSTwoLEDindicatorlightsarevisi-
blewith the plasticcoveron or off. ThepowerLED,
locatedon the left, indicatesthe presenceof 24Vac.The
relayLED,locatedon the right, indicatesthe statusof the
relayandthe tonegenerator.Whenthe relayLEDis lit,
the relayis energizedandthe tone is on.
3.10TESTSWITCHThethree(3) positiontest switchis
usedto test the operationof the Model267duringboth
installationandtrouble-shooting.

TEST-LOGICHIGH:In the top position4mAof currentis
fed into the opto-couplerthat isolatesthe TTL inputfrom
the remainderof the Model267 circuitry.Thissimulates
TTL1/2 beingin the idle,logichighstate.

TEST-LOGICLOW:In the middlepositionno currentis
fed to the opto-coupler,simulatingTTL1/2 beingin the
logic lowstate.

NORMALOPERATION:In the bottompositionthe
TTL1/2 signalconnectedto terminalstrip pins3 and4 is
connectedto the opto-coupler.Foroperationwith Red-
woodthe test switchmustbe left in the downposition.
3.11TESTINGAfterconnectingthe externaldevice(s)to
the toneoutputand/orthe relaycontact,andselectingthe
desiredmodeof operation,the test switchandthe LED's
canbeusedto checktheoperationof theModel26TTO'-
simulateTTL1/2 beingin the idlestate,set the test switch
to the test-logichighposition.It is importantto remember
that Redwoodputsout a logichighstate,approximately
5Vdc,in the idlestate.Onlywhenthereis activityon
TTL1/2 will the logic lowstate,approximately0.5Vdc,
occuron TTL1/2. To simulatea userpressing"#" "8" or
"#" "9" on oneof the digitaltelephones,movethe test
switchfrom the test-logichighpositionto the test-logic
low position,andthenQuicklybackto the test-logichigh
position.TosimulateTTL1 set for UNAoperation,move
the test switchfromthe test-logichighpositionto the
test-logiclow position,wait for abouttwo (2) seconds,
thenreturnto the test-logichighposition.Aftertesting,be
sureto placethe test switchin the normaloperationposi-
tion to connectthe TTLinputto Redwood.
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4. Circuit Description
4.1 GENERALThecircuitdescriptionis intendedto
familiarizeyouwith the Model267for engineeringand
applicationsuse.
4.2 INPUTISOLATIONTo achieveisolationbetweenthe
inputsignal(RedwoodTTL1/2) andthe Model267 cir-
cuitry,an opto-coupleris utilized.A 200ohm resistoris in
serieswith the opto-couplerinputdiodeas protectionfrom
accidentalconnectionof logicsignalsor othervoltage
sourcesthat havenot beencurrentlimited.
4.3 TESTSWITCHFortesting,a three(3) positionswitch
selectswhichsourceis connectedto the inputdiodeof
the opto-coupler:TTLinputfrom the terminalstrip for
normaloperation,nothingto simulatelogic low,or 4mA of
currentfrom the internalpowersupplyto simulatelogic
high.
4.4 LOGICCIRCUITRYTheoutputof the opto-coupleris
debouncedandfed throughCMOStype invertinggates
prior to connectingto the delayandthe latchsections.
Thedelaysectionusesa low powerversionof the 555
type timeractingas a one-shot.A potentiometeris used
to allowthe durationof the one-shotto be adjustedover
a nominallyone(1) to ten (10)secondrange.Thelatch
sectionutilizesa CMOStypeD flip flop.
4.5 MODESWITCHA three(3) positionswitchselects
whichsignal(thedebouncedoutputof the opto-coupler,
the oututof the one-shot,or the outputof the D flip flop)
is sentto a transistoractingas a currentsink.Thetran-
sistorcontrolspowergoingto the tonegeneratorinte-
gratedcircuitandthe relaycoil.
4.6 TONEGENERATORThewarbletonesignalis pro-
ducedby an integratedcircuit.Theoutputfrequencyand
levelareadjustedby potentiometers.An audiocouplmg-
transformeris utilizedto provideelectricalisolationbe-
tweenthe Model267'scircuitryandthe outsideworld.
4.7 POWERUP A circuitis usedto insurethat upon
powerup the logiccircuitrywill endup in a definedstate.
Whennot interferedwith by an inputsignal,the tone
generatorandrelaywill powerup to the off state.
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TERMINALSTRIPCONNECTIONDIAGRAM
MODEL267TONEGENERATOR/RELAYCONTROLLER
:rERMINALSTRIP

NUMBER LEGEND10
1

5. Specifications
POWERREQUIREMENT
24:!: 4Vac,70mAmaximum

FUSING:
One(1) 1 ampfuse.Fuseis equivalentto BussGMTand
Littlefuse401Seriesandis field replaceable.

TTL INPUT:
Opto-couplerin serieswith 200ohmcurrentlimiting
resistordesignedfor connectionto RedwoodTTL1 or
TTL2.TTL1 andTTL2arenominally+ 5Vdcfor logichigh
stateand0.5Vdcfor logiclow state.TTL1 andTTL2are
currentlimitedto 4mA maximumvia 1K ohmseries
resistorsin Redwoodcircuitry.

TONE:
Type:Twoalternatingtones,£ommonlyknownas"warbletone"
Level:Variablefrom 0-0.5VacRMS(approximate)
Impedance:600 ohms(nominal)
CenterFrequency:Variablefrom 250-1500Hz(approximate)

RELAYCONTACTSPECIFICATIONS:
Type:FormC, BreakBeforeMake
Max.switchingpower(resistiveload):150W,600VA
Max.switchingvoltage(resistiveload):250Vac,30Vdc
Max.switchingcurrent(resistiveload):5A
Min.voltageandcurrent:5Vdc,0.1A

CONNECTIONS:
Nine (9) position screw terminal strip

DIMENSIONS:
7.5" high(19.05cm)
4.5" wide(11.43cm)
2.0" deep(5.08cm)

WEIGHT:
Lessthanone(1) pound(.453Kg)
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MOUNTING:
Wallmountedwith two (2)#6 panheadscrews

6. IncorrectOperation
6.1 DIFFICULTIESShouldproblemsarisein theoperationof
theModel267,reviewSection3 - INSTALLATION.Insurethat
allconnectionsandsw;'Ghsettingshavebeenmadeproperly.
If anotherModel267 ISavailable,substituteandretest.
6.2 REPLACEABLEPART FuseF1istheonlyfieldreplaceable
partontheModel267.It isaone(1)ampalarmindicatortype
equivalentto BussGMT/Littlefuse401Series- alsoknown
as "GRASSHOPPER"or alarmfuses.
6.3 DEFECTIVEUNIT If it is determinedthatthe Model267
is defective,returnfor repairor replacementaccordingto the
GordonKapes,Inc.Warranty/RepairandReturnPolicy.
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24Vac

NOTES
Connectionto ROLMRedwood@System:
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all rightsreserved
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24Vac
2 24Vac
3 + TTL1/2 Positive

TTL
4 - TTL1/2 Ground
5 ToneOutput

Audio
6 ToneOutput
7 N.C. NormallyClosedRelayContact
8 COM. CommonRelayContact
9 N.O. NormallyOpenRelayContact

TTL1: MasterCabinetJ50 VIOLET/SLATE:Positive
SLATE/VIOLET:Ground

TTL2: MasterCabinetJ51 VIOLET/SLATE:Positive
SLATE/VIOLET:Ground

Figure 1


