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1. GeneralDescription
1.1 PRACTICE Thispractice(Issue3,November,1986)is
applicableto BP-1circuit boardsmanufacturedwith the logic
FBCcircuit.Thiscircuit allowsa logic levelsignalto activate
the ForcedBy-PassControl Line (FBC)on the BP-1.The logic
FBCcircuit can beidentifiedbythe presenceof switchSW2
directlyto the rightof plugP2on the BP-1circuit board.All
BP-1unitsmanufacturedDecember,1986or latercontainthe
logic FBCcircuit.
1.2 PRODUCTOVERVIEW The BP-1PowerFailureTransfer
(PFT)Unit isdesignedto connect2-wireCentralOffice(CO)
trunk linesto selectedstationtelephonesin the eventof a
powerfailureor telecommunicationssystemmalfunction.In
the non-PFTmodeof operationthe BP-1connectsCOtrunk
linesto a PBXsystem'strunk inputs;PBXextensionoutputs
areconnectedto stationtelephones.
1.3 FEATURES Featuresincludeeight (8)circuits of PFT,
LEDstatusindicators,manualPFTswitch,provisionfor a
normallyopencontactor logic levelsignalto activatethe PFT
mode,auxiliaryrelaycontacts,and provisionfor additional
BP-1's to beconnectedin a master/slaveconfiguration.
1.4 POWERREQUIREMENTSThe BP-1ismanufacturedin
two versions.The BP-1-24isdesignedto operatewith an acor
dc powersource.24Vacor -24Vdc,225mAmaximumis
required.The BP-1-48requires-48Vdc,140mAmaximumfor
operation.

1.5 DESCRIPTION The BP-1consistsof a precisionfabri-
catedprintedcircuit board,an aluminumchassis,andade-
tachableplasticcover.The BP-1measures8.75"square,3.25"
deep,andweighsapproximatelythree (3)pounds.The BP-1
wall mountswith four (4)screws,providedwith the unit.

2. Applications
2.1 PRIMARYAPPLICATION The primaryapplicationfor
the BP-1is to providePFTcapabilityfor loop starttrunk lines
associatedwith a PBXor keytype telephonesystem.
2.2 FORCEDBY-PASSCONTROLLINE ForcedBy-pass
Control Line (FBC)allowsa normallyopencontactor a logic
levelsignalto placethe BP-1in the PFTmode.FBCcan be
connectedto a PBXalarmcontactor can be usedto placethe
BP-1in the PFTmodemanually.The FBC/LogicFBCfunction
of the BP-1iscompatiblewith mostPBXsystems,including
ROLMCBXand Redwood@systems.
2.3 AUXILIARYRELAYCONTACTS Two (2)setsof isolated
relaycontactsareavailablefor installerselectedapplications.
AuxiliaryRelayContactNO1isa normallyopen(not shorted)
contactthat closes(shorts)whenthe BP-1goes into the PFT
mode.AuxiliaryRelayContactNO2isa normallyopen(not
shorted)contactthat closes(shorts)whenthe BP-1goes into
the FBCenabledPFTmode.A powersupplyfailurewill not
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close(short)NO2.The ratingof the AuxiliaryRelayContacts
aregivenin Section5 - Specificationsof this practice.
2.4 MANUALPFTSWITCH ManualPFTswitchSW1is
locatedonthe printedcircuit boardand isaccessiblewith the
plasticcoveron or off.Whennecessary,an installeror repair
personcan manuallyplacethe BP-1in the PFTmode.This is
especiallyusefulwhenthe PBXis beingserviced.Theswitch
isof the push-pushtype;pushonceandthe BP-1is in the PFT
mode,pushagainand it is in the non-PFTmode.LED1
(locatedonthe leftsideof the unit, neartheopeningfor the
switch)lightswhenthe unit is in the non-PFTmodeand is
unlit whenthe BP-1is in the PFTmodeeitherthrougha power
failureor manuallyviaSWl To operatetheswitchwith the
plasticcoveron,carefullyinserta pencilor othernon-metallic
objectthroughthe left mostopeningin the plasticcoveruntil
the pencilcomesin contactwith theswitchcap.Applying light
forcewill causethe switchto operate.Whenoperatingthe
switchwith thecoveron,becarefulnot to touchany board
componentsotherthantheswitchcapor the BP-1maybe
damaged.
2.5 NIGHTTRANSFERDEVICE The BP-1can beusedasa

night transferdevice.Afternormalbusinesshours,COtrunk
linescanbeconnectedto stationtelephones,by-passingthe
normalPBXconnections.A switchor relaycontactis
connectedto ForcedBy-passControl LineFBC.Closing
(shorting)FBCplacesthe BP-1in the PFT,or "nighttransfer"
mode.A switchlocatedatanoperator'sconsoleisthe usual
installationprocedure.
2.6 USINGMULTIPLEBP-1's MultipleBP-1'scan be
connectedin a master/slavearrangementto providemore
thaneight (8)circuitsof PFT.OneBP-1isdesignatedas
masteranditsAuxiliaryBelay ContactNO2isconnectedto
the FBCof the first slaveBP-1;then,AuxiliaryRelayContact
NO2of thefirst slaveisconnectedto the FBCof thesecond
slave,andthis procedureiscontinueduntil all BP-1's are
connected.DuringFBCoperationthe slaveBP-1'sgo into the
PFTmodeonly whenthe FBCon the masterBP-1isactivated.
Placingthe masterBP-1in the manualPFTmode(utilizing
switchSW1)will not affectthe slaves.Obviously,a lossof
powerto the BP-1'swill causeall of themto go into the PFT
mode.

3. Installation
3.1CHECKINGFORDAMAGETheBP-1shouldbe
inspectedfordamageimmediatelyuponreceipt.Ifdamageis
foundaclaimshouldbefiledwiththeshipper.A replacement
BP-1shouldbeorderedif necessary.
3.2 BP-1CONNECTIONSAllconnectionsto theBP-1are
madeviatheeight(8)positionterminalstripTS1andthetwo
(2)25-pairplugs,P1andP2.Theinstallermustprovidetwo(2)
25-paircablemountedconnectorsto matewiththeBP-1's
plugs.
3.3 MOUNTING The BP-1wall mountsusingfour (4)#8pan
headscrews,whichareprovided.Thecover issecuredby
tighteningthe two (2)clampscrewslocatedon the top and
bottomof the cover.
3.4 USINGTHETERMINALSTRIP In someinstallationsit is
convenientto makeconnectionsusingTerminalStripTS1.
The eight (8)terminalson TS1paralleleight (8)contactson
PlugsP1and P2.Connectionsmadeon TS1do not haveto be
madeon P1and P2,andvice-versa.Terminalstrip
connectionsaredescribedin the followingparagraphsand
illustratedin Figure2.
3.5 INSTALLINGANDTERMINATINGTHE25-PAIR

CONNECTORS Installthetwo 25-paircablemounted
connectorsinto plugsP1and P210catedon the BP-1circuit
board.Terminatethe cables(e.g.in a "66"typeblock)and
cross-connectwith your system.Four (4)cablepairsare
cross-connectedfor eachof the eight (8)PFTcircuits.Detailed
connectioninformationisshownin Figure2.
3.6 CONNECTINGPOWER The BP-1-24requires24Vacor
-24Vdc,225mAfor operation.The BP-1-48requires-48Vdc,
140mAmaximumfor operation.Determinewhichversionyou
are installingandwhatpowersourceyou areusingbefore. -
proceeding.Powercan beconnectedusingeitherplug P1or
terminalstrip TSl WARNING:Eachsideof poweris
connectedto a separatepairof wires.Thetwo (2)wiresof
eachpair areconnectedtogetherinsidethe BP-1.

POWERINGWITH24Vac(BP-1-24ONLY) Connectone
(1) leadof the 24Vacto P1Violet/Brownpairor TS1terminal
2. Connectthe other24Vacleadto P1Violet/Slatepair or TS1
terminal3. For24Vacoperationthe two (2)red-coloredwire
jumper loops(J2andJ3) locatednearthe loweredgeof the
printedcircuit boardmustbecut. Whenusingthe BP-1-24
with 24Vacit is importantthat bothsidesof the 24Vacbe
floating (isolated)fromearthground.Failureto maintainthis
condition maycausefusesF1and F2to blow,and/or damage
theBP-l

POWERINGWITH-24Vdc(BP-1-24ONLY) Connectpower
supplygroundto P1Violet/Brownpair or TS1terminal2.
Connect-24Vdcto P1Violet/Slatepair or TS1terminal3. For
-24Vdcoperationthe blue-coloredwirejumper loop (J1,
locatednearthe loweredgeof the printedcircuit board)must
becut.

POWERINGWITH-48Vdc(BP-1-48ONLY) Connect
powersupplygroundto P1Violet/Brownpair or TS1terminal
2.Connect-48Vdcto P1Violet/Slatepairor TS1terminal3.
3.7 LEDINDICATORS LED'son the BP-1providevisual
indicationof two (2)conditions.LED1,locatedon the left side
of the printedcircuit board,indicatesthe presenceof powerto
the BP-1.LED2,locatedon the right sideof the printedcircuit
board,indicatesthe statusof the ForcedBy-passControl Line
FBC.WhenFBC/LogicFBCis enabled,LED2lightsandthe
BP-1is in the FBCenabledPFTmode.The LED'sarevisible
with the plasticcoveron or off.
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3.8 BP-1CONFIGURATIONFORFBCORLOGICFBC
OPERATION FBCallowsa normallyopen(not shorted)
contactto placethe BP-1in the PFTmode,whileLogic FBC
providesfor the useof a +5Vdclogicsignal (insteadof a
normallyopencontact)to control FBC.PLEASENOTETHAT
WHENTHELOGICFBCOPTIONISNOTUTILIZED,SW2
MUSTBESETTO THE"HIGH" POSITIONFORCORRECT
OPERATION.

FBCCONNECTION Witha PBXsystem,FBCis
connectedto a normallyopen(not shorted)alarmcontact.
WithROLMCBXsystems,FBCisconnectedto pins3and 9 of
the modem/alarmconnectorJ2 on the ServiceAlarmPanel.
ConnectP1Violet/Greenwire or TS1terminal5 to J2 pin 3,
andconnectP1Green/Violetwire or TS1terminal4 to J2 pin
9.The BP-1will go into the PFTmodewhenthe CBXsystem
givesa "By-PassEnable"command.Otherbrandsof PBX
systemsarealsoeasilyinterfaced.FBCcanalsobe usedasa
manuallyoperatedPFTcontrol viaa remotelylocatedswitch
or relaycontact.

LOGICFBCCONNECTION For LogicFBCoperation,the
logicsignalcurrentmustbe4mAminimum,20mAmaximum.
Exceedingthe maximumcurrentratingwill destroycircuitry
on the BP-1.Insurethatthe +5Vdcsourceutilizesacurrent
limitingdevice(usuallya resistor)beforemakingany
connections.If the +5Vdcsourceis not currentlimited,install
a 1K ohmresistorin seriesto providecorrectcurrent limiting.
LogicFBCconnectionsaremadeto the Violet/Bluepair of
plugP1.Connect+5Vdcto theViolet/Bluewire,andconnect
logicgroundto the Blue/Violetwire.Both+5Vdcand logic
groundmustbeconnectedbecauseLogicFBCiselectrically
isolatedfromthe restof the BP-1.SwitchSW2onthe BP-1
shouldbesetat thistime.SW2allowsthe useof a positiveor

--neyative--goinglogrc,i.e.crnurmallylogici1igh1+5Vdc}or --
normallylogic low (OVdc)to trigger FBC.For FBCto trigger
when+5Vdc(logichigh) isapplied,setSW2to the "HIGH"
position.ForFBCto triggerwhenOVdc(logic low) is applied,
setSW2to the "LOW"position.Notethat a settingin the
"LOW"positionrequiresthat +5Vbeappliedcontinuouslyfor
non-PFToperation.

LOGICFBCCONNECTIONWITHROLMREDWOOD
SYSTEM LogicFBCcan beconnecteddirectlyto ROLM
Corporation'sRedwoodsystem.Redwoodprovidesacurrent
limited+5VdclogicsignaldesignatedAux O.Aux 0 is+5Vdc
(logic high)whenthe Redwoodsystemis functioning
correctly,and dropsto OVdc(logic low) uponsystemfailure.
Aux 0 appearson the Black/Greenwire (pin38)of 25-pair
plugJ52on the mastercabinet.Logicgroundappearson the
Green/Blackwire (pin 13)of J52.SW2on the BP-1should be
set to the "LOW"position,designatingthat a logic lowwill
placethe BP-1in the FBCenabledPFTmode.ConnectBP-1
J1 Violet/Bluewireto RedwoodJ52 Black/Greenwire,and
connectBP-1J1 Blue/Violetwire to RedwoodJ52
Green/Blackwire.Noexternalcurrentlimiting resistoris
requiredbecauseAux0 isalreadycurrent limited.
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4. CircuitDescription
4.1 GENERAL Thecircuit descriptionis intendedto
familiarizeyou with the BP-1for engineeringandapplications
use.Thecircuit descriptionshould befollowedon Figure1.
4.2 NON-PFTOPERATION During non-PFToperation,
poweris suppliedto the BP-1,the manualPFTswitchis in the
"on" state,and ForcedBy-passControl LineFBCisopen (not
shorted).PFTrelaysK1through K3areenergized,connecting
the CO trunk linesto the PBXtrunk inputsandthe PBXstation
outputsto the stationtelephones.AuxiliaryRelayContact
NO1is open(not shorted).ForcedBy-passControlRelayK4
is not energized,makingAuxiliaryRelaycontactNO2open
(not shorted).LED1,on the left sideof the printedcircuit
board,is lit, indicatingthe presenceof power.LED2,on the
right sideof the printedcircuit board,is not lit, indicatingthat
FBCisopen(not shorted).
4.3 PFTMODE Powerfailure isdefinedasa lossof powerto
the BP-1.Whena powerfailureoccurs,PFTRelaysK1
through K3de-energize,connectingthe COtrunk linesto the
stationtelephones.
4.4 MANUALPFTMODE ManualPFTis initiatedby
operatingManualPFTswitchSW1.PFTrelaysK1through K3
de-energize,connectingthe COtrunk linesto the station
telephones.AuxiliaryRelayContactNO1closes(shorts).
LED1is not lit, showingthe lossof powerto the BP-1circuitry.
4.5 FORCEDBY-PASSCONTROLLINEFBC/LOGICFBC
FBCenabledPFTmodeoperationis initiatedby closing
(shorting)FBC,or by the presenceor absenceof a +5Vdc
logicsignalon the Logic FBCconnections.ClosingFBC
causesFBCrelayK4to energize.The Logic FBCcircuit
containsan opto-isolatoron its input to electricallyisolatethe
logic levelinputsignalfrom the BP-1.The output of the opto-

- isolatOrcontrolstransistorQ17,which in turn controtsrBC
relayK4.SwitchSW2selectswhethera logic low or logic high
inputsignalactivatesLogic FBC.WhenFBCRelayK4
energizes,LED2lightsandAuxiliaryRelayContactNO2
closes.PFTrelaysK1through K3de-energize,connectingthe
COtrunk linesto the stationtelephones.AuxiliaryRelay
ContactNO1closes(shorts).LED1remainslit becausepower
isstillpresent.
4.6 TERMINALSTRIPTS1 TerminalStripTS1parallelseight
(8)contactson PlugsP1and P2.TS1providesaccessto
power,FBC,and AuxiliaryRelayContactsNO1and NO2.
Logic FBCconnectionsappearonly on plug P1.
4.7 24VacVERSUS-24VdcOPERATION Whenthe BP-1-24
is poweredby 24Vac,the two (2) red-coloredwirejumper
loopsJ2 andJ3 arecut, allowingresistorsR51and R52to act
asvoltagedroppingresistors;the blue-coloredwirejumper
loopJ1 remainsintact,allowingcapacitorC9to remainin the
circuit andact asa filter.Whenthe BP-1-24is poweredby
-24Vdc,the two (2) intact red-coloredwirejumper loopsJ2
andJ3 shuntR51and R52.The blue-coloredwire jumper loop
J1 iscut, removingC9fromthe circuit.
4.8 FUSES FusesF1and F2protectthe BP-1-24andthe
powersourcefrom damage.FuseF2protectthe BP-1-48and
the powersourcefromdamage.Theyareequivalentto BUSS
GMTand Littelfuse401Seriesalarmindicatorfuses.F1and F2
are ratedat 2 ampsandarefield replaceable.
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5. Specifications
POWERREQUIREMENT
BP-1-24:24Vacor -24Vdc,225mAmaximum

-1-48:-48Vdc,140mAmaximum

RELAYCONTACTRATINGS

NO1,NO2:1Amax.at30Vdcor 100Vac(resistive)

FUSING
BP-1-24:Two (2),2 ampfuses
BP-1-48:One(1),2 ampfuse
Fusesareequivalentto BUSSGMTand Littelfuse401Series
andarefield replaceable.

FORCEDBY-PASSCONTROLLINEFBC
FBCisenabledin oneof two ways:
1) Close(short)FBCbycontactclosurecapableof handling

40Vdc,40mAfor the BP-1-24and-48Vdc,40mAfor the
BP-1-48.

2) Apply or remove+5Vdclogicsignalto LogicFBC
connection.Minimumcurrent4mA,maximum20mA.

DIMENSIONS
8.75"high (22.0cm)
8.75"wide (22.0cm)
3.35"deep( 8.3cm)

WEIGHT
Approximately3 pounds(1.4kg)

MOUNTING
Wallmountedwith four (4)#8pan headscrews.

6. IncorrectOperation
6.1 INCORRECTSETTINGOFSWITCHSW2 If Logic FBC
switchSW2is incorrectlyset the BP-1mayremain"latched"in
the FBCenabledPFTmode.SW2mustbesetto the "HIGH"
positionwhenthe LogicFBCfunction isnot usedor whena
logic high (+5Vdc)is usedto trigger FBC.If SW2issetto the
"LOW"positiona logic high (+5Vdc)signalmustbe present
for non-PFTmodeoperation;absenceof the logichighsignal
will trigger FBC.
6.2 INCORRECTPOWERCONNECTION Insurethat the

powersourceiscorrectlyconnectedto eitherPlugP1or
TerminalStripTS1.Notethat in the BP-1bothwiresof the
Violet/Brownpair areshortedtogether,and bothwiresof the
Violet/Slatepair areshortedtogether.Onesideof the powerto
the BP-1is carriedby the Violet/Brownpair,andthe otherside
is carriedby the VioleVSlatePair.Caremustbetakensoas
not to connectbothsidesof the powersourceto eitherof
thesepairsalone-damage to the powersourceor the BP-1
mayresult.
6.3 FUSING Fieldreplaceablefusesareusedin the BP-1. '
Theyare2 ampalarmindicatortypeequivalentto BUSSGMT
and Littelfuse401Series-also knownas"grasshopper"or
alarmfuses.The BP-1-24containstwo (2) fusesand the
BP-1-48containsone (1)fuse.
6.4 APPLICATIONLIMITATIONS The BP-1wasdesignedto
operatecorrectly in mostPFTapplications.However,Gordon
Kapes,Inc.doesnot guaranteethat the BP-1is compatible
with all trunk lines,PBX'sand stationtelephones.All functions
of the installedBP-1shouldbethoroughlytestedbeforethe
BP-1isplacedinto service.
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P1Pin
Number
26
1
27
2
28
3
29

1.
30
5
31
6
32
7
33

1..
34
9
35
10
36
11
37
1!
38
13
39
14
40
15
41
12
42
17
43
18
44
19
45
lQ.
46
n
47
~
48
~
49
~
50
25

CableColor
WHT-BlU
BlU.WHT
WHT-ORN
ORN-WHT
WHT-GRN
GRN-WHT
WHT-BRN
BRN-WHT
WHT-SlT
SlT-WHT
RED-BlU
BlU-RED
RED-ORN
ORN-RED
RED.GRN
GRN-RED
RED-BRN
BRN-RED
RED-SlT
SlT.RED
BlK.BlU
BlU-BlK
BlK-ORN
ORN-BlK
BlK-GRN
GRN-BlK
BlK-BRN
BRN-BlK
BlK-SlT
SlT.BlK
YEl-BlU
BlU-YEl
YEl.ORN
ORN-YEl
YEl-GRN
GRN-YEl
YEl-BRN
BRN-YEl
YEl-SlT
SlT-YEl
VIO-BlU
BlU-VIO
VIO-ORN
ORN-VIO
VIO-GRN
GRN-VIO
VIO-BRN
BRN-VIO
VIO.SlT
SlT-VIO

('

Connection
T
R EXT-1
T
R STA.1
T
R TRK-1
T
R COT-1
T
R EXT-2
T
R STA-2
T
R TRK-2
T
R COT-2
T
R EXT-3
T
R STA-3
T
R TRK-3
T
R COT-3
T
R EXT-4
T
R STA-4
T
R TRK-4
T
R COT-4

logic FBC+5Vde
loaie FBCGND

FBC
FBC
SeeNote1
SeeNote1
SeeNote1
SeeNote1

P2Pin
Number
26
1
27
2
28
3
29

1.
30
5
31
6
32
7
33

1..
34
9
35
10
36
11
37
1!
38
13
39
14
40
15
41

12
42
17
43
18
44
19
45
20
46
21
47
22
48

~
49

~
50
25

BP-1PowerFailureTransferUnitConnectionDiagram
Figure2

CableColor
WHT-BlU
BlU-WHT
WHT-ORN
ORN-WHT
WHT-GRN
GRN-WHT
WHT.BRN
BRN-WHT
WHT-SlT
SlT-WHT
RED-BlU
BlU.RED
RED.ORN
ORN-RED
RED-GRN
GRN-RED
RED-BRN
BRN-RED
RED-SlT
SlT-RED
BlK.BlU
BlU.BlK
BlK-ORN
ORN-BlK
BlK-GRN
GRN-BlK
BlK-BRN
BRN-BlK
BlK-SlT
SlT.BlK
YEl-BLU
BLU-YEl
YEl-ORN
ORN-YEl
YEl-GRN
GRN-YEl
YEl-BRN
BRN-YEl
YEl-SlT
SlT-YEl
VIO.BlU
BlU-VIO
VIO-ORN
ORN-VIO
VIO-GRN
GRN-VIO
VIO-BRN
BRN-VIO
VIO-SlT
SlT-VIO

Connection
T
R EXT-5
T
R STA-5
T
R TRK-5
T
R COT-5
T
R EXT-6
T
R STA-6
T
R TRK-6
T
R COT-6
T
R EXT-7
T
R STA-7
T
R TRK.7
T
R COT-7
T
R EXT-8
T
R STA-8
T
R TRK-8
T
R COT-8

NO2
NO2
NO1
NO1

TERMINAL STRIP TS1

1 2

SEENOTE2

3

FBC

4

FBC

5

NO2

6

NO2

7

NO1

8

NO1

Note1

Plug1
PinNumber
49
24
50
25

Cable
Color
VIO.BRN
BRN-VIO
VIO.SlT
SlT.VIO

BP-1-24 BP-1-48

ACOperation DCOperation DCOperation
aeCommon GND(powersupply) GND(powersupply)
aeCommon GND(powersupply) GND(powersupply)
24Vae:!: -24Vde .48Vde
24Vae:!: -24Vde .48Vde

Note2

Terminal Strip TS1
Terminal Number

1

2

BP-1-24 BP-1-48
ACOperation DCOperation DCOperation
acCommon GND(powersupply) GND(powersupply)
24Vae:!: -24Vde -48Vde

Note 3

EXT:Tip and Ring from PBXextension output.

STA: Tip and Ring to station telephone.
TRK: Tip and Ring to PBXtrunk input.
COT: Tip and Ring from Central Office (CO).

Note 4

FBC: Forced By-PassControl Line. Close (short) this pair to place BP-1 in PFT mode. For ROLMCBXsystems

use 15-pin modem/alarm connector J2: Pin3 to P1,VIO-GRN wire or TS1,terminal 5. Pin 9 to P1,GRN-VIOwire
or TS1,terminal 4,

logic FBC:Apply or removecurrent limited (4mA minimum, 20mA maximum) +5Vdclogic signal to control FBC.
For FBC to trigger on logic high (+5Vdc)set switch SW2to "HIGH." For FBCto trigger on logic low (OVdc)set
switch SW2to "LOW." For ROLMRedwood systemsuse master cabinet plug J52: Black/Green wire to BP-1 P1

Violet/Blue wire; Green/Black wire BP-1 P1 Blue/Violet wire. Set switch SW2to "LOW",

WHEN NOT USING LOGIC FBC,SWITCHSW2MUST BE SETTO THE "HIGH" POSITION FORCORRECT
OPERATION.

NoteS

NO2: Normally open (not shorted) auxiliary relay contact. Closes (shorts) when FBCcloses (shorts) and causes
PFTmode. Power failure will not close (short) N02.

NOt Normally open (not shorted) auxiliary relay contact. Closes (shorts) when any PFTmode occurs.
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