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Preface

Thisservicemanual isdivided intosix sections:

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

System Description— Introduces youto the BC-1200 and BC-1400, their features, and their major
components, principles of operation, and capacities.

Installation and Programming — Guides you through step-by-step installation instructions and
detailed setup (programming) procedures.

Routine Service — Provides routine service instructions for general maintenance and preventive
maintenance. Thissection provides information for routine service and identified problems. Referto
Section 4: Troubleshooting for procedures and techniquesto identify amalfunction or reject problem.

Troubleshooting— Provides troubleshooting charts, detailed error message descriptions, trouble-
shooting procedures, ablock diagram, schematics, circuit board layouts, and components lists. This
sectionalso contains adetailed sequence of operation.

Miscellaneous — Contains a harness color code listand other miscellaneous information.

The Parts Catalog— Listsand illustrates all replaceable modules inthe BC-1200 and BC-1400.

Thismanual isintended for owners, route operators, and technicians. It providesall field and shop related service
and maintenance material. Accessoriesand their installation and service are discussed in the corresponding
accessory instructions (or manuals).
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25238802



Table of Contents

SECTION 1 — SYSTEM DESCRIPTION

L1 e o 11T oo 11
L€ T=Y g =T T IO T 01T o 1T o 141
L0 =T aTo T aTe = = T | O PSP OTPPPRPP 11
L0 F=T g To T a e 07 o] 1o - RS OR PP PPRPP 1-2
LT T oY P T T =T o3 T e 1T o 1-2
1 = g TS0 o o TSRt 12
U =T =1 1] €= Lo (T SRS 1-3
@701 o o= o (o] U 14
SOlid-State COINSWITCNES ...ttt e et e e e e e e e e e e e e e e e e e e e e e e nnenneeneeeeeeeeeeeeaens 1-5

D 1] 0= TS Y TSRS 1-5

i (07 o] 0= =TS 1-6

[ [T o7 o= o @7 T =T 1= SRR 1-6
Machine Capacities (Bill Stacker, COINBOX) .....coiiuiiiiiiieii e 1-7
Money Return Lever (BC-1200)/Money Return SWitch (BC-1400) ........ccciiiiiiiiiieiiiiiieeee e 1-7
Temporarily OUt Of SEIVICE LA ...ttt et e et e e e e aaaaaaaaaaeaeaeaaeeaa e nnnnns 1-8
Y L Y PSRRI 1-8
01T @0 a1 1 0] K@Y o =Y RS 1-8
Do) = £y e o= o) (=Y K O o 10 o] (=] OSSP 19
0T S T 'o] o) SRR 19
IS5 R ] TR 19
POWET CONEIOIREIAY ...ttt ettt e e e et e et e e e e s asbnneeeeeean 19

(@70] 09 o101 (=Y g @7 ] 1 (0] K071 o | Y LSS 1-10
STATUS DISPIAY .t eeeeeeee ittt ettt et e e e b et e e e e e e e e 1-10
Service and CONrOISWItCNES ........ooiiiiiiiiieiie ettt e e e e e e e e e e e e e e e e e e e nnees 1-10

(D= g o] 0 1 F= 11 oY g E3 AN o o= o} =T o TSP 112
1Oy 10U PEPR 112
1Oy 0RO PEPR 112

SECTION 2 — INSTALLATION AND PROGRAMMING

=] 7= | 1o Yo N 21
INStAlliNG @ BC-1200 ........cccciiiecieenneeereer e e e e rrrrrssrsssasaaaa s s s s s s ssssmssmmEEEEEEeeeaneereeeeessassaansassssnsnmssnnnnnnsnnnsnnnsnnnnns 21
LAY = 111V, To 10T g1 10T [PPSR RRTPRTPPPIRt 2-1
INSEAllING @BC-1400 ........ccccciiciieeciennemerrrr e e rrrrrrsressaaeaas s e s s sssssmssmmEEREEReeeeeeereeeeessaessansassssnsnmnsnnnnnnnnnnsnnnsnnnnns 24
LT T | SRR 24
LR (07> 1A= 1Y (o T SR 2-4
Change Payout Programiming ........cccccecccessssemeemmmmmmmmmmmemmerreseessssssssssssssssssssssssssssssssnssssssssseseeseesssssssssssssassnnsnnnsnns 26
[ o =T Ty T 8 4 L= (o 0 o 1= 2-8
Unloading the HOPPEIS ..o s s rrrsssmss s ss s s s s s s s s s nms s ss s s s e s e e e s nnnmasssssssssssnsnnnssennnnnnnnsnsssnssssnnnnnns 2-8
(0 oT=T =Y oY F= 1IN 10 e o 42 =11 1o o P 29
Setting Up the BC-1200 Or BC-1400..........ccccctiarmmmmmmemrrrrrrrrrerrrrrrrsessssssssssssssssssssssssssssnsssssssssesreeeeseasaasssssssssssssnnn 2-10
Quick Setup for Dispensing QUAEIS ONIY .........iiiiiiiiiiei et e e e s e e e e s e ee e s anneneeeae s 2-10
[N (ol E= IS 1Y (8] o J PR PRPPRIOt 2.11
NGV A 1011 4= 1] o [P RRRPN 2-11
TUININGINE POWEI ON ...ttt e oo oo oo oo e ettt e e e e et eeeeeaeaaeeaeeeesesasnsssssssbsssesnneeeeeees 2-11

25238802 iii



Table of Contents

SECTION 2 — INSTALLATION & PROGRAMMING (Continued)

Switching to the PROGRAMMING MOGE ........cooiiiiiiiie ettt e e e e e e e e et eeeeaaaeaeeeaeas 2-12

If No Access Code Has Been EStabliShed ... 2-12

If An Access Code Has Been EStabliShed ... 2-13
ToProgram a DiffereNt ACCESS COUE .......uuuuuiiiiiiiiiiiiiiiee ettt e e e e e e eaeeaaeaeeeseesenannnnes 213

B T=Y L 0 F= T [ o =3 oS 218
DI E= o [T XS] 11e1 @1 o T=Tox QPP PPPPR RPN 2-18
FAUIEMESSAGE CNECK ...veeeiiiiiiiiiiiie ettt e et e e e e e e e e e e e e e e s e e e e e e e bb st e s saeeaeeaaeaeaeeeeeeaaeaanas 2-18

) = LR Y LT T 7= To (=TSP PUPRPPPRTP 2-18
NON-SHULAOWN FAUILS ...t e ettt e e e s ettt e e e e e e e et e e e e e annne e e e e e e s annaeaeas 2-18

Bill ACCEPIANCE MESSAQES ....ueuiiieieeeeeie ettt e ettt e e e e e e e e e e e e e eetaaa e e e e eeeeeeeeeestssa e e eaeeeaeseaeaeeeeesensnnnnns 2-18
L= T 1= o XeY o S T= 4 0 o T 0 5 = oL P 218
X 2= o = o7 =30 0 5 = o I PRSPPI 219
[ 1T o L= L7 1 g Vo 0] (=T £ 2-20
B oY 01 0o (o) RSP 2-21
Fast-Feed ShULAOWN ... e e e e e mnn e s e mnn e e e e e e s nnnneennannan 2-21
ACCESSINGTINE FASI-FEEAMENU ...t e e e e e ettt e e e e e e e e e e eeeeetssa e e e eeeaeeaeeenes 2-22
Navigatingthe Fast-FEEAMENU ...........o it e e e e e e e e et e e e e e e e e eeeensensnnan 2-22
ANti-PUIIDACK SYSTEOIM ...ttt sss s s m s s n s e n e e e e e e e e e e e eeeeeeseessaasaas e s s s snnnnnennnnennennennnsennnnnn 2-23
ACCESSINGTINE FASI-FEEAMENU ...t e e e e e et et e et e e e e e e e e e e eeeeesssa e e s e e eaeeeeeeees 2-24
Navigatingthe Fast-FEEAMENU ...........oiiii e e e e e e e e e e e et e e e e e e e eaeeeeeeensnnan 2-24
Lo =1 | = g U= o Y U PSPPI 2-24

SECTION 3 — ROUTINE SERVICE

LT T LT o o 341
Removing the Bill Acceptor from @ BC-1400 ............ccoiorrriiimiimmmiiissnr s s sss s sssssnns 341
Removing a Jammed Bill from the Bill Acceptor (BC-1200 ONly) .......ccceviiiriimmmmmmnnssrrssssse s 33
Bill Jamming CheCkK List ......ccccuiiiiiiieiis s s san e ann e anns 33
Filling and Emptying the BC-1200/1400 ............ccceeiimiimmrmmmimsrressissssss s s s s sssssnss s s s ssssssnns 34
T T T £ =05 T T3V = 34
EmpPtying the CRANQEr ... s e s ran e s e e R r e e e s e e ann 34
Cleaning the Hopper Coin Path ... s e 35
Change Bucket LUDFCAtioN ........cccciiiiiiiiiiiiisi s 37
LIS o T = o 1T = 37
CheckingaBUCKEt SOIENOIA ........coiii ettt e e e e e e e e e e e e e 37
Transport Motor SPEEA ChECK ......... ettt ettt e e e e e e e e e e e e e ae e e e e e e e e e e nnnnnennnnnnes 37
TestingBC-1200/1400 TranspOrtPROIOCEIIS ..........eiiiiiiiiiiiiiie et 3-8
RV = 1] o Yo 5 [ =T R, 3-8
RV 0T o 1= | 3-8

VT =TranSmMUSSIVE Cll ...ttt e e et e e e e e bt e e e e e ea bbb ee e e e e aanbbeeeeeeenaanes 3-8
VR -REFIECHVE CEII ...t e ettt e e oo b ettt e e s bbbt e e e e e anb b e e e e e e nannes 3-8
Coin Counting Phototransistor (DeteCtor) ChECK ............oiiiiiiiiiiie e 39
X1 1= 3 310
HOPPEr Chain AQJUSTMENT ... ettt et e e e e oo oo e oot oo e e e e et e e e e e e e eeeeeaaaaaaaaaaaaaaaaaaaanes 3-10
21| IS £ e = OSSP PRPPP 3-11
HOME SWICN AGJUSTMENT ...t e e et e e e e e e e 3-11

iv 25238802



Table of Contents

SECTION 3 — ROUTINE SERVICE (Continued)

AdJUSTINGTNEPUSNEIPIALE ...ttt e e e e e e e e e e e e e e ae s e s e e nannrsnrnnnes 3-12
Adjustingthe Bill ACCEPIOr RAIIS ........oeeiiiiiee ettt e e e e et e et e e e e e e e e e e e eeeetssa e e e e eaeeaeeenes 3-13
Adjustingthe Bill Transportto Stacker AlIGNMENT ..o 3-13
AdjuStiNGthe UPPErBillBOX ......cci ettt e e e e e e e e et e e e et a e e e e e aeeeeeeeeeesssnsnaaeeeeeens 3-15
Bill STOP FIIPPEI CRECK ...t e e e e e e e e e e e e e e e e e e e e e e bbb beeeeeeaaeaaeaaaeeeaaaaaeaanas 3-16
Adjustingthe Bill STOP FIPPET .. ..t e e et e e e eeeaeeaeees s anabasbesseneeeeeeeees 3-17
InstallingaNew or Replacement Bill STACKET ...........uuuiiiiiiiiiiiiiiiii e 3-17
LI LT 1 =T R =T 03T o S 3-20

SECTION 4 — TROUBLESHOOTING

LT T LT o o 441
POWETr UP DIiagNOSTiCS ...cccciiciiiemeecnnnerierss s s e s s s s s s s ss s s s s s s ss s s s s s samsmmnsm e e s ne s ee e e e eeeseeeeessaaseaasnnnmnsmnnnnnnnnnnnnnennnnes 441
SEAUENCE DESCIIPLONS ...ttt ettt e e e e e e e et e e et e e e e e s e e et e e aeeee e e eeeeeaeeaaeaaeeeeeaeseesasaaaaansnsssnssnsbsnsnnaaeaeeens 4-2
= T 11 =TS = 4-2
)= aTe | o) V1Y oo L= RSOOSR 4-2
Accept, Payout, and RepPIENISNIMOUES .......ccoiiiiiiieeeeeie ettt e e e e e e e e e e e e e et e e e eaeaaeees 4-3
=1 1/ o T [PPSR 4-3
(001 o) S T=1 o7 1Y o o Lo PP PPPRPR 4-3
Index to Error Messages and Troubleshooting Charts ..........cccccccmmmmrimiiiieies s ssssssssee e e 44
Validation REJECES .....cccciiciiieeeeciiier s ss s s s s s s ssms s e n e e r e e e e e e e aeeeeeeeeseeesaassaasssssnnnnmnnnnnnnnennnennnnnnnnes 46
Cell SEQUENCE REJECES ...ttt e oottt e et e ettt e e e et e e e e e e e b e e e aneee 46
Bill Parameter REJECES .......ccccueiiiiiiiiiii s 4-16
B2 oo 4 = o USSP 4-20
L0 1= T T = 4-20
Y= T g L= el ) 4-22
CleariNgMAaCHINEETITOIS ... ...ttt e e oot e e e oo e et e e e e e e a b e e e e e e e e annb e e e e e e e nbeeas 4-22
ChangerErrors (NON-SHULAOWN) .........eiiiiiiiiiei ettt e e ettt e e e e s bt e e e e e s anbeeeeeeeeaan 4-22
(07T 1171 (o = o) =SSR 4-26

Bill Changer Errors (ShUtAOWN) .......iccueiiiiiisrii s e nn e nnss 4-29
Coin Detector Errors Whileinthe Standby MOde ...........ooooiiiiiiiii e 4-29

1T L0 = 0= 4 EoT = oY [T 4-47
Detailed Control Computer Board Operation ...........cccooiiiiiiiiiiiiiiiiiccssmsenr e msmmss s eee e 4-60
@70 o117 ] {070 o g1 o1 | (=T OO 4-60
LS ET=T O o | R 4-60

T B o o £SO OPRPPRR 4-61
DiIgital DISPIAY DIFIVET ...ttt ettt oottt e e 4ottt e o4 ettt e e ea bbb e e e e e e et e e e e e e e nnnees 4-61

L 10011 1 3o U 1 PR 4-62

B =101 oo 1Y, (o) (o] o @7 (o PSSR 4-62

[ (o7 o] 01T oY/ [ (o] o 9o o 1 )P 4-62
LED DMV .ttt ettt ettt e ettt e e e e a et e e e e e e a ettt e e e e e e atteeaee e e e aataaeaee e e ntreeeeeeeatreeeeeeeaannraneaeeaeanrreeas 4-63

L@ U oY ST Y7ot =T o o o TSP 4-63
= Ter (Y 4 - O 4-63

[ o =T 07 01U 1 (= R 4-63

=T8T (T D 1Y SR 4-63

25238802 v



Table of Contents

)= 03 (T o] [T o Uo o [

(07010 ] oo 1o U S
10T o101 O o 11 <RSI
Power Supply Circuit Board ...........oooiiiii e
Computer ControlBOArd ....... ..ot e e e e e e
Bill Stacker Driver CirCUItBOArd .............oooeiiiiee e
CoiNnSWItCh CIrCUIt BOAId .......eeeeeeeee e

SECTION 5 — ADDITIONAL INFORMATION

Harness Color COdiNg .......cciiiiimrrrmiiniiissrrs s ssn s s

SECTION 6 — PARTS CATALOG

INtrOAUCTION ...t ————————
Catalog DESCIIPLON ....coiiiiiiiiii e
e T S IS =TT 4 oo o U
OrderingReplacementParts ...........oooiiiiiiiiii e

vi

25238802



Table of Contents

=T K 0 - 1o T PSPPSR 6-5

FREQUENTLY USED FIGURES AND TABLES

Coin
ACCEPLOr OPIONS (TADIE L-1) ... .eiiiiieee ettt e e e e e e e e e e e bttt e e e s s bbb e et e e e s abbb e e e e e e aanneeeeenans 14
DISPENSEI (FIGUIE 1-5) .ttt e ekttt e 44ttt e e 4 e st e et e e s ettt e e eb b et e e e s eeeas 1-5
Computer Control Center (CCC) (FIQUIE 1-9) ....ieiiiiiiiiieeeiiiie ittt ettt e e e e e e e e r e e e e nnees 1-10
Diagrams
Block Schematic Diagram (FIQUIE 4-1) ........c.uuiiiiieiiiiieie ettt e e et e e et e e e e st e e e e e e s aanes 4-68
Coin Switch
SCEMALIC (FIGUIB A-5) ... ettt ettt e ettt e e et e e e e e e e e e e et br e e e e e e 4-94
CircuitBoard LayOUt (FIQUIE 4-8) .........iuuiiiiieiiiitiit ettt e e et ee e e e ettt e e e e et e e e e e e e nanees 4-95
Computer Control Board (CCC) (FIGUIE 4-3) .....eii et ettt ettt e e et e e e e s aib e e e e s aae 4-76
Driver CircuitBoard SChematiCc (FIQUIE A-4) .........oiiuiiiiii ettt 4-92
POWET SUPPIY (FIGUIE 4-2) ..ottt ettt e 44ttt e e ettt e e e e et e e e e et e e e nnb s 4-72
Escrow Bucket Capacities (TADIE 2-1) .......uiiiiiiiiiiiiiee ettt e e s e e e e s bbb eeesaae 26
Hopper
Chain AJUSTMENT (FIGUIE 3-6) ....ciiiiiiiiiiiei ittt e e e ekt e e e e e e sk e e e e e e s b e e e e e e s abbe e e eeen e 3-10
ValuE COAES (TADIE 2-3) ...ttt e sttt e e e e e e e e e s e e e e 2-15
Machine CapabilitieS (TADIE 1-2) .....coiiiiiiiiie ettt e et e e e e et e e e e e et e e eaanees 1-7
Money
ACCEPIEA (TABIE 2-4) ...ttt e e e e e oo oo oo e e e e e et e bbb e e e e e e e e e e eeaeaeaaeaeeaeeeeeeeaaeaanaeeeeeeees 2-15
Combinations Which Are Not AlIowed (TaBIE 2-2) ......uuuiiiieiiiiiiiieeeeee e a e e e e e e e e e 2-7
PoWer Control CeNLEI (FIGUIE L1-8) .....uuuuururrueeeieeieieteetteeeeeeeaaeasessssass s st easaeeeereeeeeeeeeaaeaaeaeaseessessnsanaannnsnsrenenees 1-8
Transport
(0] o= Tot (g RloT o Y (lTe [V =T B PP PPUPPPRPRRR 34
To Stacker Alignment (FIGUIES 3-9A&B) .....ooiiiiiiiiiie ettt e e e e e e e e e e e e e e e e s s e e sa e s s esnsannrreee 3-13&14
View
2 To] o) a N (e [V = e ) PR 1-3
o] o X (o [N ) OSSP 1-2

25238802 vii



Coin Hoppers -
Holds nickels, dimes,

quarters, dollar coins, ————_]|

or tokens.

Hopper Bail Wire — |

Coin Dispenser
(behind hoppers) -
Contains the drive

motors, coin counting \
photocells, and escrow {

buckets for dispensing
change.

Hopper Rap Rod —

Computer Control
Center (CCC) -

Controls validation and
change-making functions.
Also contains the status
display, the function
switches, and the
PROGRAM/NORMAL
switch.

Power Control Center -
Contains the test vend

switches, dollar accepted
counter, circuit breakers,
ON/OFF switch, step-down
transformer, power relay,
voltage regulator, motor
and solenoid drivers, and
power supply circuit board.

000*"’
=2

Figure 1-1. BC-1200 Major Components

Coin Acceptor

(optional on the BC-1200,
not available on the
BC-1400) - Accepts valid
coins which operate solid-
state switches to vend
change.

Bill Transport -
Receives the bill that is
inserted by the customer
and moves the bill into
the machine. Contains
sensors which are used
to determine the validity
and denomination of the
bill. If the bill is
determined to be valid, it
is delivered to the
stacker -- otherwise, it is
returned to the customer.

Dual Bill Stacker -
Receives and stacks bills
into two bill bill boxes. Bills
can be stacked sequen-
tially or separated by
denomination.

viii
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Section 1: System Description

INTRODUCTION

The Rowe BC-1200 Bill and BC-1400 Bill and Coin Changers are our medium capacity money changers thatuse
the latest computer and money changer technology which combines Rowe quality and reliability with maximum
flexibility and ease of installation and service.

The BC-1200accepts and dispenses change for combinations of quarters, half-dollars, and Susan B. Anthony coins
aswellas 1,2,5,10,and 20 dollar bills of United States currency.

The BC-1400 accepts 1,2, 5, 10, and 20 dollar bills of United States currency. The coin acceptor option is not
available onthe BC-1400.

Both machines are designed so that denominations can be programmed to be accepted in many combinations, as
canthe choice of coins payed out.

* Ahighsecurity cabinet provides theft protection.

* Amicrocomputer inthe Computer Control Center (CCC) selectively discriminates between denominations,
provides protection againstbogus bills, and controls the change dispensing functions.

* Plug-incircuits and assemblies are featured for fast field substitution.

* Coincombinations and acceptable denomination programming is easily changed using the FUNCTION, UP,
DOWN, VALUE, and HOPPER buttons on the computer control center.

* Removable coinhoppers permitrapid bulk loading of coins.

* During setup, a special payout check feature ensures that the payout amount selected matches the
denomination accepted, unless tokens are being dispensed.

Referto Figure -1 forthe locations of the major BC-1200 components.
GENERAL OPERATION

Theentire validation and payout sequence is controlled by amicrocomputer to ensure the maximum security against
bogus currency and jackpotting. Refer to the Detailed Computer Board Operation in Section 4 foracomplete
explanation ofhow the machine works.

Changing a Bill
Insertingadollar bill in the transport starts amotor which movies the bill along the acceptor track. While in motion,
thebillis examined to determine whether ornotitis valid. (Duringthistime, the message “VALIDATING” will appear

onthe computer’sdisplay.)

Ifthebillis valid, a vend signal is transmitted to the dispenser and the bill drops into the bill stacker where it is stacked
flatagainstothervalidbills. Atthistime, themessage “PAY $1” (forexample) fora$1 bill willappear onthe display.

25238802 1-1



BC-1200/1400 Bill and Coin Changer

The one dollar change bucket opens, and the dollar’s worth of change drops into the coin cup.

The coin hopper motors then operate, loading the correct number of coins from the left, and right coin hoppers into
the change bucket for the next payout.

Ifthebill isnot valid, the bill transport motor reverses, returning the bill to the customer.
Changing Coins

Quarters, half-dollars, and dollar coins pass through the coin acceptorifthe changeris so equipped. Solid-state coin
sensors start the payout cycle for these coins (BC-1200 only).

FUNCTIONAL DESCRIPTION

This functional description can be used to gain an overall understanding of the BC-1200/1400 and their operation.

Bill Transport

Thebill transport (see Figures 1-2 and 1-3) receives abill asitis inserted by the customer. Thebillis transported
through the transporter on abelt system, carefully examined and , ifthe bill is determined to be valid, is delivered to
thebill stacker.

Ifthebill fails any of the validation tests, the transport reverses and returns the bill to the customer. The bill willhang
inthe transportinlet for a period of three seconds during which time the control computer will display amessage
explaining the cause for the rejection. Ifthe bill is notremoved during this these three seconds, the computer will
display “PURGING ACCEPTOR” and a self-purging routine will begin. Ifthe bill isremoved in the three-second
period, the cause of the rejection will remain on the display for 30 seconds.

' -
Inlet Sensor (V1) [
5] ,iEH L]
J =T

Transmissive

Mag Amp Cover Sensor (VT)

: Magnetic Head
i~ F a-a&\ {Opposite side of board)

%__]i,__;_ Magnetic Amplifier Board

Figure 1-2. Bill Transport (Top View)
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Section 1: System Description

Anti-Cheat Lever

Legend Window LEDs

VF Sensors

interconnect Board
Assembly

Reflective Sensor (VR)
(Under Board)

Motor

Inlet LED

Figure 1-3. Bill Transport (Bottom View)

Dual Bill Stacker

The dual bill stacker in Figure I-4has the capability
of stackingbills intwo separate bill boxes. This feature
allowsthebill changerto alternate between the two bill
boxes or to separate bills by denomination. This
functionis controlled by the CCC, whichactivatesa
solenoid-drivenleverinthestacker. Whenthislever
is in its rest position, it acts as a stop to position the
falling bill in line with the upper bill box. When
energized, this lever drops out of the way and allows
the bill to fall to the lower bill box position. Once the
bill is positioned properly, a signal from the CCC
activates a triac drive circuit in the stacker. As the
stacker leaves home position, a single cam switch
closes and performs two functions:

Cam

Switch

Figure 1-4. Dual Bill Stacker

25238802
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BC-1200/1400 Bill and Coin Changer

¢ Jtholdsthetriac drive circuit ON and also activates the stacker monitor line to the CCC.

*  Whenthe stacker completesits cycle, the cam switch opens, stopping the stacker motor and deactivating the
monitor line to signal the CCC thatitis ready for the nextcycle.

Coin Acceptor
(Optional on BC-1200; Not available on BC-1400)

The coinacceptor checks the coins for which it was designed to determine their validity. Each coinis checked for
thickness, diameter, weight, and metallic content. Ifthe coinis deformed orinvalid, itis directed through the coin
acceptor to the coinreturn cup. Genuine coins are directed through the coin acceptor and actuate either of the two
solid-state coin switches located on the rear bottom ofthe slug rejector frame.

Jammed coins or slugs are cleared from the coin acceptor by a wiper arm on the coin acceptor, which is actuated

by the MONEY RETURN button. The coininletand chute deters cheating and jamming. Various coinacceptorsare
available as order options. Use Table I-1 that follows as a guide:

Table 1-1. Coin Acceptor Options (BC-1200)

Coin Coin Bracket & Instruction CoinBlock
Accepted Acceptor Harness Panel
None | - | 25211713 | @
25¢ 40861402 35026111 25211706 27027206
$1* 27063801 30998802 Holder 25211710 None
35028216 Harness
$1** 27064001 30998802 Holder 25211710 None
35028211 Harness

* Electric Coin Validation via Mars ME330
** Electric Coin Validation viaNri G13

NOTE:
Accepting certain combinations of coins may reduce the number of bill combinations

that can be accepted. (See Section 2 for details.)
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Section 1: System Description

Solid-State Coin Switches

Asacoin passes through a slotin the coin switch assembly with any mechanical coin acceptor, it momentarily
interrupts an infrared light beam, causing a solid-state optical detector to send an electric pulse to the CCC. The
duration ofthis pulse is then checked by the computerto determine its validity. Valid coins will initiate the dispense
cycle. A separate infrared LED and optical sensor and photo-transistor pair is provided for each of the two possible
coindenominations accepted.

Dispenser
Thedispenser (see Figure 1-5) contains the necessary components to handle the coins. The upper coin chute from
the coin detectors to the bucket, the escrow buckets, solenoid assemblies, and the dispenser chute to the coin cup

arelocated on thisassembly.

The coin detectors, each consisting of an LED and a photo-transistor, detect the coins as they exit from their
respective hoppers and fall into the upper coin chute.

The upper coin chute directs the change to the escrow buckets.

The drive for the hoppers consists of two AC motors, which are also on the dispenser. These motors, as well as
the solenoids which open the bottom door of the escrow buckets, are controlled by signals from the CCC.

Youcanaccess therear ofthe dispenser assembly by removing the two screws in the upper corners, grasping the
dispenser atthe arrow, and tilting the entire assembly forward on its lower pivots.

When youreplace the dispenser, be sure that you tighten down the two top screws securely. Ifthese screws are
nottightened down, the entire dispenser assembly may tilt forward when the hoppers are unloaded or removed.

° i
Escrow Bucket g
Solenold = .
# Photodetector LED's
{Photodetectors are on
opposita side)
: =1
: =
Hopper : '"—-’3 Upper Coin Chute
Drive Motors \ : g
=
=Y 3
DispenserColn Chute
ls} o)
Og @, o

Figure 1-5. Coin Dispenser (Rear View)
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Hoppers

The bill changer contains two coin hoppers (see Figure 1-6) which mount on the front surface of the dispenser
assembly and pivot forward from the bottom for loading, unloading, and removal (see Table 1-2 for required
hopper types and capacities).

The hopper transports coins to the detectors and coin chutes by means of a chain conveyor, which is driven from
below by asprocket. The chain follows a serpentine path, so that excess coins fall back into the hopper ensuring
only one coin per pin enters the coin counting area.

The chain picks up coins from the bottom of the hopper and carries them up to the top, where they fall through the
upper chain guidering and interrupta lightbeam to a photodetector, which is mounted on the dispenser. Therequired
number of coins for adesired change combination are counted in this manner as the coins then fall through a closed
chute to the escrow bucket.

Anagitator, which is mounted on the drive shaft of each hopper, agitates the coin load to minimize coin jams in the
hopper and ensure efficient coin pick up.

Toreduce jams and minimize the need for cleaning, the hoppers also have Teflon-coated coin tracks.

NOTE:

The hoppers do not have an “Empty Sensor”. Empty hoppers are indicated by a failure
to count the required number of coins in a specified period of time (approximately three
minutes), however, if the changer shuts down frequently with an error relating to empty
hoppers when they are not, then the “serpentine coin path” should be cleaned as shown
in Section 3.

HOPPER CAPACITIES

Hopper Popular Coin Capacities
65027608 (High-Capacity) Dimes - 8,000

Small Coin Nickels - 4,000

.705 to .955 inch diameter Quarters - 3,400
65027609 (High-Capacity) Quarters - 3,200

Large Coin/Token Dollars - 2,200

.937 to 1.125 inch diameter .984 inch Tokens - 3,000

Figure 1-6. Coin Hopper
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Section 1: System Description

MACHINE CAPACITIES

Bill Stacker Separate Mode - 1000 bills in the upper bill box plus 1000 bills in the
lower bill box - however, since it is unlikely that the machine will
take in the same number of bills in both bill boxes, the capacity
may be limited to something less (the stacker is filled when either
bill box reaches 1000 bills).

Alternate Mode - 1000 bills in the upper bill box plus 1000 bills in the
lower. Bills are not separated, in order to fill both boxes to
maximum capacity.

Coin Box 500 Quarters

NOTE: For escrow bucket capacities, see Table 2-1.

Money Return Lever (BC-1200) / Money Return Switch (BC-1400)

Whenthe MONEY RETURN lever onthe BC-1200 (see Figure 1-7) orthe MONEY RETURN switch on the BC-1400
isdepressed, aswitch closes and sends a signal to the CCC. The coin lockout coil in the (optional) coin acceptor
isreleased and the transport motor rotates in the reverse direction. Ifthe switchis held (ON) formore than 10 seconds,
the transport will turn OFF automatically to prevent excess wear and overheating. Ifitisheld ONlongerthan 10
seconds, the message CHK BILLRETRN will be displayed, and the switch will be ignored until the FUNCTION button

ispressed.

Money Return
Switch ™~

— Scavenge Lever
Actuator

Money Return

Lever
(Located on Front
of Machine}

Figure 1-7. BC-1200 Bill Return Switch
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Temporarily Out of Service Lamp

This lamp lights whenever the machine is empty of change or shutdown due to some malfunction. In addition, the
40 VDC LED will normally go outifthe out of service lamp is lit. Press the FUNCTION button onthe CCCto turn
the OUT OF SERVICE light off after the machine has been reloaded or if the malfunction has been repaired.

The temporarily OUT OF SERVICE lamp also lights during all transport errors. These errors include recoverable
errors. The OUT OF SERVICE lamp will turn OFF ifarecoverable error condition clears by itself.

The changer will shut down for reasons other than being empty; specifically ifa fault or malfunction of the machine
occurs. When the changer shuts down, amessage will appear on the display located on the computer board. This
message will greatly aid the service person in quickly determining the malfunction or faulty part (see Section 4:
Troubleshooting).

EMI Filter

The ElectroMagnetic Interference filter removes undesirable electronic noise from the incoming power line. Itis
located in the junction box justto the right of the right hopper.

Power Control Center

Allpower supply components and associated circuitry are located in this single subassembly for easy diagnosis and
repair. The power control center (see Figure 1-8) is located below the dispenser assembly and contains the dollars
accepted counter, TEST VEND switches, power transformer, power supply circuitboard, circuit breakers, and ON/
OFF switch.

[1m1 i 1m1]
POWER CONTROL CENTER

ey L, ON/OFF Switch

“““““ © o | —Dollars Accepted Counter

Q- B: B: Power Supply
\ — Circuit Breakers Circuit Board Power Transformer
Limi}
Ti tVD\d Switch y = / - / =
est Vend Switches 1 1 1 :
R -LLL r.|| |nr.| nnnunuununl [oo ooo o n|'|n oo o ooo oo o O /_Eﬂ )
=5 o - m|:|:| — w n o
( Em!:I o O u“:l o o
a A = XO @ ?‘ E E -
6 " _ O = o 3222 E
TN O A~
J\= : )
o= )
liw: L=} L=} _uF

Figure 1-8. Power Control Center
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Section 1: System Description

DOLLARS ACCEPTED COUNTER

Thedollars accepted counter registers the number of dollars accepted by the machine. The counter increments once
foreachdollar. (Forexample: A $5 bill will make the counterincrement five times.) This counteris notresettable.

POWER SUPPLY

The ON/OFF switch controls power to the machine.

A 7-amp circuitbreakeris inthe power line to the bill changer. The power transformer is protected by a 2-amp circuit
breaker in the primary winding. A 7-amp and a 5-amp circuit breaker protect the secondary windings.

The power supply circuitboard rectifies and filtersthe 36 VAC and 22 VACto provide 40 VDC, 30 VDC (current
limited), 12 VDC, 8 VDC, and 5 VDC to therest of the system. It contains indicator LED’s forthe 40 VDC, 30
VDC, 12 VDC, and 5 VDC supplies. Note that the 12 VDC actually runs at about 14.6 V —this is normal.

TEST SWITCHES

The three TEST switches are used to manually initiate a change dispense cycle for each of the machine’s escrow
buckets. The computer willnotrecognize a TEST switch closure ifthe machine is in the process of validating a bill,
dispensing change, orin SHUTDOWN. Pushing a TEST switch will also cause the stackerto cycle.

POWER CONTROL RELAY

The power control relay switches the 40 VDC,30 VDC, and 120 VAC supplies to the machineand 5 VDCto the
OUT OF SERVICE lamp. Thisrelay is controlled by the CCC and is energized under normal operating conditions.
Under OUT OF SERVICE conditions, the CCC de-energizes the relay to disconnect the previously mentioned
voltages from the rest of the system and shut down the machine. Inthis condition, the+40 VDC LED on the power
supply board will be OFF, while the other three remain ON.
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Computer Control Center

The computer control center (referred to as the “CCC” and shown in Figure 1-9) directs all of the operations of
thebill changerincluding both validation and change dispensing functions. It contains amicrocomputer which controls
all ofthe major functions of the bill changer. Italso contains the following controls and displays:

( N\

l:l BILL CHANGER o4

CONTROL COMPUTER
65069059

P5

1 9
(. J

Figure 1-9. Computer Control Center

STATUS DISPLAY

The CCC contains many programming and self-diagnostic features which are described in the paragraphs that follow.
Allmessages are shown ona 16-character vacuum fluorescent display. Insome cases, the message is shortenough
sothatthe word(s) can be spelled out: in other cases the word(s) are abbreviated. The abbreviations are clear and
logical and each message is described in Section 4 of this manual.

SERVICE AND CONTROL SWITCHES

The Changer’s service features and programming options are controlled by six switches. The descriptions that follow
are introductory; follow the detailed procedures and instructions in Section 2 for specific operating and
programminginformation.

Programming/Normal

Select either the NORMAL operating mode or the PROGRAMMING mode.

NORMAL POSITION

Inthe NORMAL mode position, the changer operates inanormal manner. The CCC monitors all systems for faults
or customer input.

The VALUE and HOPPER buttons provide unique features while the machine is inthe NORMAL mode.
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Value Button

Pressingthe VALUE button will cause the display to show the total dollaramount accepted since the temporary audit
value was cleared. Thus, if you clear this audit counter (see Section 2) each time you load the hoppers, you can
quickly see how much change has been paid outand thus determine whether or not the bill changerneeds to be loaded
again.

Hopper Button

Pressingthe HOPPER button will cause the display to show the last three denominations accepted. The mostrecent
denominationis displayed onthe left side, the bill before thatis displayed on therightside. Ifatest vend inincluded
inthis list, the display will show: “TVL”,“TVC”, or “TVR” (depending on which TEST VEND switch was pressed)
inits proper position on the display. Ifacoin wasaccepted, the display will show “25”, “50”, or “$1C” on the display
inits proper sequential position (left, center, or right position).

When the PROGRAMMING/NORMAL switch is moved from PROGRAMMING to the NORMAL position, the
message “STORING NEW DATA” will be displayed.

PROGRAMMING POSITION

Setting the PROGRAMMING/NORMAL switch to the PROGRAMMING position allows you to inspect and/or change
the auditand setup information. This information is displayed on the status display and is selected and changed by
using the five pushbuttons that are described in the following paragraphs (see Section 2: Changing Payout
Programming Also):

Function Button

Advances from the current set of options to the next set. The following list shows the sequence of options that will
be displayed as the FUNCTION button is pressed repeatedly:

1 TEMP COUNTERS 6. ACCEPT

2. PERM COUNTERS 7. PAYOUT

3. PROGRAMMING 8. STACKER MODE ALT/SEP
4, MC PAYOUT 9. BILL B CHECK

5. HOP VAL 10. BILLTEST

Ifthe FUNCTION button is pressed while BILL TEST is showing, the “TEMP COUNTERS” display will reappear.
Hopper Button

Inthe PROGRAMMING mode, this button advances the display to the next hopper ifthe display includes hopper
information.

Value Button

During the PROGRAMMING mode, this button is used to move between various values: i.e., the value of coins in
the hoppers, denominations to be accepted, etc.
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Up A and v Down Buttons

Increment or decrement the displayed option value. Options thathave only two possibilities, such as ON and OFF,
are toggled between the two options using either of these buttons.

DENOMINATIONS ACCEPTED

BC-1200

The BC-1200, if so configured, can accept quarters and dollarcoinsaswellas 1,2, 5, 10,and 20 dollar bills of United
States currency. All ofthese denominations can be selected in combination with other denominations.

BC-1400

The BC-1400 has all the functions and capability of the BC-1200 (in the previous paragraph), except thatitdoes
notacceptcoins.
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Section 2: Installation & Programming

INSTALLATION

Installing the BC-1200/1400 Bill and Coin Changer requires some instruction. Forall types of installation, be sure
thata power source is convenient and that the changer is mounted level. Always use a grounded (3-prong) outlet.

W NOTE:
For both security and safety reasons, Rowe strongly recommends that this bill changer be
securely anchored to the floor and/or wall. Please check the instructions that follow:

INSTALLING A BC-1200

Wall Mounting

The following llustrations and procedures should be used for wall mounting. For concrete ormasonry wall mounting,
uselag screws and lead anchors. For wood frame wall mounting, use lag screws attached directly into the wall studs.

Ifthe wall is not flat, you may need to add spacer washers between the wall and the mounting plate.

Ifthe changeris rigidly mounted to the wall, make the power input connection through rigid conduit into the changer
tomeet U.L. requirements (see Figure 2-1).

For convenience, the back ofthe cabinethas four holes. Youmay choosetouse these for the placement of mounting
bolts; if so, they will accommodate a 3/8-inch bolt (see Figure 2-2).

W NOTE:
If you drill other holes into the cabinet, be careful not to drill into any internal compo-

nents. Be sure to remove all metal filings before putting the changer into service.
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o

d B Cut here

G/Y]|
Br//BL

G/Y

A

7

AT

EMI Filter

Remove the hoppers and cover of the junction

box located on the right side of the changer.
Then, cut the existing Power Cord as shown.

Conduit

C_§

BR//BL

G/Y

\
X\

Cabinet Back

)

-

Note:

\

7

Drill or use a chassis punch to enlarge
the hole to 7/8" diameter in the cabinet
back. Route the conduit through the
opening into the bracket as shown.

AT

EMI Filter

Connect the power supply wires to the internal machine
wires per the wiring diagram, using standard U.L. listed
insulated pressure cable connectors (wire nuts etc.).

Do not splice the earth ground wire. Fasten it to the

bracket with the green screw and cup washer as shown.

Figure 2-1. Installing a 1/2-Inch Conduit

2-2
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.—Lead Anchors

o

L
/

™ Lag Screw

N

NOTE:

Be sure that the lag screws used

for attachment are at least 3/8"
diameter and, for wood frame walls,
are attached directly to the wall studs.

Mounting Detail - Wood Frame Wall Mounting Detail - Masonry Wall
1 Changer N Concrete
/\/r\ S Wall
(\/(lylb le— Stud v 4
E'—'—'—'—'—'{;‘\ g i ‘A\.\ Lead Anchor
5 \\) Lag Screw N & Lag Screw
)\> ) & Washer NN
j { . ‘ N
(3 r\/\

Figure 2-2. Attaching the BC-1200 to a Wall
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INSTALLING A BC-1400

General

Forall methods ofinstallation, locate a convenient power source, and be sure that the bill changer is mounted level.

The BC-14001s primarily designed to be flush mounted on a wall with the cabinet itself protruding through ahole
(orcutout) inthe wall. The cutoutshould be aminimum of39 1/2 inches highby 12 1/2 inches wide. The stainless
steel panel attached to the cabinetis mounted tight (or flush) against the outside surface of the wall and secured with
twoanglebraces (one on eachside ofthe bill changer). See Figure 2-3 for anillustration of this mounting technique.
Thewall should be flatand vertical, so that when the changer is mounted to the wall, no gap exists between the wall
and the stainless steel panel. Ifthe changeris mounted on an outside wall, apply aliberal bead of sealant or caulking
to the back side of the panel near the four outside edges to ensure a good weather seal and discourage prying.

Typical Wall Mounting

1. Referto Figure 2-3 and then make an opening in the wall just large enough for the changer cabinet. (Determine
the bill changer mounting height before you start cutting into the wall.)

2. Dependingonthe wall thickness, locate and drill three 1/4-inch diameter (or larger) holes in each side of the

cabinetas shown in Figure 2-3. Drill the holes in the angle-iron to match the holes in the cabinet.

3. Setthebill changer inthe opening in the wall and apply abead of sealant or caulking to the back side of the
stainless steel panel. Position the panel tight against the wall and fasten the angle braces to the sides of the bill
changer with 1/4-inch diameter screws (or screws that match the holes drilled in Step 2). Make sure thatthe
stainless steel panel is tightagainst the wall.

A

g

o

a

Place a bead of sealant or caulk
between the stainless steel panel
and the wall.

Leave approx. 1" clearance in the
top of the wall opening.

Angle iron brace (1 each side)

Locate and drill three holes in
each side of the changer cabinet.
Fasten angle iron brace to the
cabinet with 1/4" D. or larger
screws and nuts.

é -«— Changer Cabinet

S
i — The changer rests on the bottom

edge of the opening in the wall.

CAUTION:

To avoid damaging components
inside the cabinet when drilling
holes, be sure to keep chips out
of the electrical assemblies.

This dimension varies
according to th

wall thick

ness.

[

~

1-1/2" x 1-1/2" x 3/16" angle iron brace,

i

42" long, 1 each side.

Figure 2-3. Mounting the BC-1400 to a Wall

2-4
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Cabinet Door

I~

Note:

Drill or use a chassis punch to enlarge
the hole to 7/8" diameter in the cabinet
top and route the conduit through the
opening into the bracket as shown.

Cut off and strip the wires at this point and remove
the supply cord.

d B Cut here

G/Y]| .
aR//BL EMI Filter

G/Y

A

7

AT

o

Connect the power supply wires to the internal machine
wires per the wiring diagram. Use standard U.L. listed
insulated pressure cable connectors, such as wire nuts.

Conduit _

C_§

BRr//BL

G/Y

AT

EMI Filter

Do not splice the earth ground wire. Fasten it to the

bracket with the green screw and cup washer as shown.

Figure 2-4. Installing 1/2-Inch Coinduit (BC-1400)
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CHANGE PAYOUT PROGRAMMING

Many different change combinations can be dispensed for the various denominations of money accepted. Change
payoutprogramming is accomplished using the five buttons onthe CCC. Asmentioned earlier, there are mechanical
limitations which mustbe considered. The changer has three escrow buckets which will be preloaded with three
differentpayoutvalues.

The CCC will automatically assign the highest payout to the right escrow bucket, the next highest denomination to
theleftescrow bucket, and the smallest denomination to the center bucket. Even though the computerreassigns the
escrow bucket values automatically, you must be aware of and obey the capacity limitations of each of the escrow
buckets in order to maintainreliable operation. Table 2-1 shows the capacities of the three escrow buckets. You
must limit your payout combinations such that the total volume of coins in any escrow bucket does not exceed the
guidelines shown inthe followingtable:

Table 2-1. Maximum Escrow Bucket Capabilities

Coins EscrowBucket
or
Tokens Left Center Right
Dimes (.705"Dia.) 55 40 85
Nickels (.835"Dia.) 40 22 65
Quarters (.955: Dia.) 32 20 65
Tokens (.984" Dia.) 25 15 60
Dollar Coins (1.04” Dia.) 16 12 45
Tokens (1-1/8"Dia.) 8 6 25

Inorder to pay out for more than three denominations, the computer will, under certain circumstances, vend an
escrow bucket and hold that bucket door open while the remainder of the required payout is issued directly from
the hoppersto the coin cup. (Of course, after the entire amount has been paid, the escrow bucket door will be closed
and replenished under the computer’s direction.) One furtherrule is that the right bucket shall never exceed the
escrow value ofthe $10 bills.

Asanexample of how this works, consider the case where the denominations accepted are $1, $2,$5,$10,and
$20. The computer will assign the right bucket the escrow of the $10 bill; a $20 bill will then be an immediate $10
issue followed by $10 of direct payout. The $5 payout will be assigned in the left escrow bucket and the $1 will be
assigned to the center—with a $2 payout being an immediate $ 1 issue followed by $1 of direct payout. If younow
enable 25¢ coinacceptance, the escrow amounts would be reassigned: the 25¢ would be assigned to the center
bucket, the $1 to the left bucket, and the $5 to the right bucket. A $10 would be paid as an immediate $5 issue
followed by $5 of direct payout; the $20 would be animmediate $5 followed by $15 of direct payout. This new
feature isavailable with CCCP/N 65069059.
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There are very few payout combinations which cannot be allowed. If youreview them briefly, you will easily

understand why they cannotbeused. Table 2-2 lists those combinations:

Table 2-2. Acceptance Combinations Which Are Not Allowed

$20 $10 $5 $2 $1 50¢2 25¢
OFF OFF OFF OFF OFF OFF OFF
OFF OFF OFF OFF OFF OFF ON
OFF OFF OFF OFF OFF ON OFF
OFF OFF OFF OFF OFF ON ON
ON OFF ON OFF ON OFF ON
ON OFF ON OFF ON ON OFF
ON OFF ON OFF ON ON ON
ON OFF ON ON OFF OFF ON
ON OFF ON ON OFF ON OFF
ON OFF ON ON OFF ON ON
ON OFF ON ON ON OFF ON
ON OFF ON ON ON ON OFF
ON OFF ON ON ON ON ON
ON ON ON OFF ON ON OFF
ON ON ON OFF ON ON ON
ON ON ON ON OFF OFF ON
ON ON ON ON OFF ON OFF
ON ON ON ON OFF ON ON
ON ON ON ON ON ON OFF

Usingtherules of operations shown previously, it will be very simple for you to determine the escrow bucket values
forany allowable combination. Thisunderstanding is only important when using the TEST VEND switches as they
only vend and replenish each of the buckets once. Asanexample, there isno $20 test vend.

1$1 bills and coins are treated as the same for these purposes.
2Quarters accumulated (25A) are treated exactly as 50¢ pieces for these purposes.

25238802
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LOADING THE HOPPERS

Review Figure 2-5 before you begin.

[u—

. Pullthe hopper forward to its stop point.

2. Twistthetop ofafull coinbagone full turn. Grasp
the twisted top with one hand and hold the bottom
ofthe bag with the other. Invertthe bag and insert
the top into the mouth ofthe hopper.

3. Slowlyreleasethe twistasthe bagempties. Avoid
spilling coins into the changer. Empty the bag by
grasping itatthe bottom and shakingitto dislodge
coinsin folds ofthe bag. Push the hopperback into
place.

4. Loadthe change escrow buckets with change by
pressing each of the three TEST VEND switches one
atatime. Repeat this process for each test switch
and verify that the change that was dispensed is
correct.

5. Coinl.D.stickersare supplied with the machineto Figure 2-5. Loading the Hoppers

identify the coin denominations in each hopper.
Attach one of these stickers on each hopper so that
the coin denomination can easily be identified.

NOTE:

Hoppers may be loaded with either dollar coins, quarters, dimes, nickels, or tokens

unmixed depending onthe type of hopper used. Make sure that the value of coins loaded
into the hopper agrees with the values programmed into the computer during the
HOPPER VALUE (HOP VAL) step of the setup.

UNLOADING THE HOPPERS

Referto Figure 2-5 and unload the hoppers as follows:
1. Remove the hopper bail wire. (See Figure 1-14.)
2. Pullthehopper forward to its stop point.
3. Placethe opening ofthe coinbagover the mouth ofthe hopper, wrapping the lip of the bag around the handle.

Grasp the bag and handle with one hand, tilt the hopper back, release the latch, and slowly tip the hopper
forward while holding the bag against the front of the hopper.
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Figure 2-4. Unloading the Hoppers

4. Holdthebagsecurely while you tip the hopper forward. Tap the hopper againstthe rap rod and returnitto
the upright position. Repeat two or three more times to ensure that the hopper is completely empty.

4. Hoppersmay also be removed from the machine and inverted over the bag to empty. Whenreplacing the
hopper, be sure it is sitting securely in the pivot brackets and snug against the back plate.

5. Emptythe change from each ofthe change escrow buckets by pressinga TEST VEND switch. Whenthe hopper
motors start, turn the bill changer power OFF then ON. Repeat for each ofthe three TEST VEND switches.
This will completely empty the changer ofall coins.

OPERATIONAL INFORMATION

Thebill and coin changer uses several visual indicators and controls. The location of these controls and indicators

are as follows:

ON-OFF Switch
CircuitBreakers

Dollars Accepted Counter
Test Switches

Voltage LED’s
SERVICE/PROGRAMMING
Switches

Status Display

MONEY RETURN Switch

Located onthe front of the power control center

Located onthe front of the power control center (four total)
Located onthe front of the power control center

Located onthe front of the power control center (three total)

+5VDC, +12VDC, +30VDC, and +40 VDC are located on the front of the power control
center

Located onthe computer control board

Located onthe computer control board

Located behindthe MONEY RETURN lever on the front of the machine (BC-1200)
Located behind the faceplate (BC-1400)

25238802

2-9



BC-1200/1400 Bill and Coin Changer

SETTING UP THE BC-1200 OR BC-1400

These steps should be followed to setup the changer to your requirements. Ifyou do not follow these steps, the
changer will remain all or partially programmed to the factory settings.

Quick Setup for Dispensing Quarters Only

10.

11.

12.

Place the programming switch (next to the display on the central control computer) in the up position
(programming mode). The display will show “TEMP COUNTERS”.

Press the FUNCTION button until the display reads “MC PAYOUT” either “ON” or “OFF”’.
Press either of the two far right buttons (A or v) until the display shows “MC PAYOUT ON”’.

Press the FUNCTION button once and the display will show “HOP VAL along with three of the following: *“- -”,
“Tl”’ C6T2’9’ “TS”’ G659,, 641079’ 64259,’ G65079’ C6$19’.

Press the VALUE button until the display shows “HOP VAL 25 -- 257,
Press the FUNCTION button once and the display will show “ACCEPT $1” with eithera“YES” ora “NO”.

Useeither the A or v button to turn the $ 1 acceptance to “YES” or “NO”. (YESto accept $1 bills. NO tonot
accept $1bills.)

Next press the VALUE button to go through all other denominations you wish to have the changer accept or
notaccept, and use eitherthe A or v button to turn each oneto “YES” or “NO”. (Youwill return to the “ACCEPT
$1” statement when you have gone through all denominations.)

Press the FUNCTION button once and the display will show the lowest denominations setto “YES” inStep 8,
and “PAYS _ MC MC”.

Press either the A or v button until the display shows “PAYS (XX) MC MC”, where “XX” equals the number to
equal the denomination shown (i.e., 4 fora$1,20 fora $5, etc.). Press the VALUE button to step through
each denomination you have setto “YES” for acceptance, and set the proper payout foreach. NOTE: $10
or $20 may show 2X some number which will equal the correctamount.

NOTE: Makesureeachdenominationsetto “YES” foracceptance has the correct payoutamountor the
message “INCORRECT PAYOUT” will be displayed.

Press the FUNCTION button once and the display will show “STACKER MODE SEP” or “ALT”’ (SEParate or
ALTernate).

Push eitherthe A orvbuttontosetthe stackertothe mode youdesire. Ifsetto “ALT”, the changer will alternately
stack each bill accepted to the upper bill box first, and then to the lower bill box regardless of the denomination
accepted. Ifsetto“SEP”, each denomination accepted can be assigned to be stacked in either the upper or
lowerbill box.
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13.

14.

15.

16.

Perform this step only if you set the stacker mode to “SEP”’ in the above step. To assign the bills to the upper
or lower bill box, press the VALUE button to go through each denomination you have set to “YES” for
acceptance, and push either the A or v button to stack these bills in either the “UPPER” or “LOWER” bill boxes.

Press the FUNCTION button once and the display will show “BILL BCHECK ON” or “OFF”. Usethe A orv
button to select either ON or OFF. Thisisasecurity check made during the bill validation process. Rowe
recommends the “ON” setting for all but the most extreme circumstances where a very high percentage ofbills
are rejected with Code “B” (see Section 4).

Press the FUNCTION button once and the display will show “BILLTEST OFF”. Usethe A or vbutton to select
OFF.

Setup iscomplete! Place the PROGRAMMING switch back down to the “NORMAL” mode. The display will
show “STORING NEWDATA”, and then the “walking dash” will appear. Fill the hoppers with quarters, do
atestvend from each ofthe test switches: left, center, and right (located on the power control center), and the
jobiscompleted.

Normal Setup

This procedure follows the “beginning-to-end” setup sequence. Y oushould follow this procedure and use ituntil
you are familiar with the ten groups of setup options. Once you are familiar with these options, you can easily skip
over the options that you do not wish to change or display.

Key Information O-x

In the step-by-step procedure that follows, key setup information follows many of the numbered steps. This
information will be very helpful, butitcan be skipped. Key information paragraphs are indicated by a small e=to
the left of the key paragraph.

Turning the Power On

1.

Be sure the PROGRAMMING/NORMAL switch on the CCC is in the NORMAL position, then turn the power
switch ON. Three ofthe four voltage LED’s on the power control center shouldnow be ON. The +40 VDC
LED willbe OFF. The OUT OF SERVICE light will be lit.

The message “ROWE FAST PAY” will be followed by “VERSION XX” on the display. XXisthe version
number and should match the version number on the EPROM label, which is visible through the cover of
the CCC.

Themessage “CHECKSUM XXXX’’ will briefly appear on the display. XXXXisthe 16-bit EPROM checksum.

Next, the “RAMTEST PASSED” (or “FAILED”’) message will briefly display. Ifthe word FAILED appears, the
changer will remain in the OUT OF SERVICE mode.

. When the “RAM TEST PASSED” message disappears, the CHECKING SYSTEM/SYSTEM CHECK OK

“walking dash” will appear. The+40 VDC LED will light and the OUT OF SERVICE light will turn OFF.
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Switching to the Programming Mode

Steps I and 2 display “audit” information. To enter the PROGRAMMING mode:

1.

Move the slide switch on the CCC to the PROGRAMMING mode position.

Thedisplaywill change fromthe “walking dash” to “TEMP COUNTERS”. Thisdisplay will indicate the quantity
of'each denomination thathas been accepted since the numbers were lastsetto 0. Pressing the VALUE button
will cause the display to switch to “TOTAL 25 XXXX”’. The XXXX will be the total number of quarters accepted
since the counter wasreset. The denominations are displayed in the following order: 25 (quarters), 50 (half-
dollars),$1C (dollarcoins),then$1,$2,$5,$10,and $20. The nextitemdisplayedisthe “AMOUNT $XXX-XX”
as described in Section 1. If you have set the machine to pay tokens with the MC mode enabled, the
“AMOUNT” display will be followed by “TOKENS OUT XXXX”. The XXXX will be the total number of tokens
dispensed to the customer since the counter was last reset. Pressing the VALUE button again will cause the
display to startthrough the sequence again at the quarter count. Remember that the denomination counts are
actually the number of items accepted —the only time a value is shown is atthe AMOUNT display.

The counts previously listed can be reset individually by pressing both of the arrow buttons (A and v) atthe
sametime. The counts canall be cleared simultaneously by pressing the HOPPER button and the up arrow
(~) button at the same time. The computer will respond with the message “TOTALS CLEARED”.

Press the FUNCTION button and the display will change to “PERM COUNTERS”.

Thisdisplay indicated the quantity of each denomination that has been accepted since the machine was built.
Touse these for periodic audits, you must know the started count and current count and subtract. These
quantities cannotbereset. [f'youpress the VALUE button, the display will show the denomination and quantity
of'each denomination accepted.

Press the FUNCTION button and the display will change to “PROGRAMMING - - - -”.

This s the display for entering the four-digitaccess code. Initially, the BC-1200/1400 access codeis setto
0000. Thisisaspecial access code in thatno further entries are required to reach the setup functions described
below —simply press the FUNCTION button to advance to the setup functions. Ifany other code has been
entered into the computer, however, access to the setup functions will be denied unless the correct code is
entered.

IF NO ACCESS CODE HAS BEEN ESTABLISHED

4.

Press the FUNCTION button and the display will change to “MC PAYOUT OFF”. Go directly to Step 5.
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A.

A.

B.

IF AN ACCESS CODE HAS BEEN ESTABLISHED

TO PROGRAM A DIFFERENT ACCESS CODE

* NOTE: DO NOT USE ANY CODES BEGINNING WITH 11XX — THESE ARE USED FOR

Thelefttwo digits of the access code will be blinking. (Thisisthe BC-1200/1400’s way of indicating
which information will be changed if you make a change.) Press the A or v button to change the left
two digits of the four-digitaccess code.

The A and v buttons will allow the numbers 00 through 99 to appear in each of the two halves of the
four-digitsecurity code.

When the display shows the correct two left-hand digits of the access code, press the VALUE button.

Therighttwo digits of the access code will be blinking at this time. Press the A or v button until the
righttwo digits of the four-digit access code are correct.

When the display shows the correct two right-hand digits of the access code, press the VALUE button
and “LEVEL 1 ACCESS” will be displayed. (“LEVELOACCESS” will be displayed ifthe incorrect
access codeisused, and you will be prompted to re-enter the access code.) Youcannow advance
to the setup functions that follow.

Iftheaccess code is presently 0000, go directly to Step C which follows.

Ifanon-zero access code is currently in the computer, you must first enter that code as described in
the previous paragraphs. Then, using the FUNCTION button, advance through each of the setup and
audit functions until “PROGRAMMING ----"’ is again shown on the display.

Enterthe desired access code using the A, v, and VALUE buttons as described in Step C and Step D
ofthe previous procedure. With the desired four-digit code showing on the display*, press and hold
the HOPPER button for about three seconds until the message “NEW CODE STORED” appears. The
new code has now been stored in the computer’s memory and will be the required access code the
nexttime the programming mode is entered.

SPECIAL PURPOSES.

5. Turn ON and OFF Maximum Capacity (MC) payout by pressing either the up (1) or down (v) button. No
other buttons are needed to change the MC mode. The Maximum Capacity mode of operation has three big
advantages and one requirement. The requirement is that both coin hoppers must be loaded with the same
value coin or token. The advantages are:

A.

B.

C.

The time required to vend and replenish is typically only 1/3 of that required in the NON-MC mode.

All three hoppers will be emptied equally and the machine will not “go empty” until all three have been
found to have no coins available.

In the event of a hopper failure (jam, motor failure, etc.), the machine will continue to operate using the
other two hoppers.
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Oz

Operation in the MC mode can be described simply as follows:

The computer will get the total required number of coins from any hopper or hoppers that it can. If both
hoppers are operational, it will divide the required payout amount (say, 20 quarters for a $5 bill for example)
by two and replenish ten coins from each hoppers for the count of 20.

Should a hopper go empty, the computer will simply begin using the other hoppers. If only one hopper
remains as “good”, the computer assumes the machine is nearly empty and will attempt on successive vends
to obtain coins from both hoppers again — hoping to find that the changer has been filled. Ifit has, the
computer will simply continue using both hoppers again—if it has not, it will run on the last operational hopper
until it is empty, and at that time the machine would go into the OUT OF SERVICE (or SHUTDOWN)
mode.

Operation in the NON-MC mode:

This mode must be used if the hoppers are loaded with coins or tokens of different values. The count
required from each individual hopper must be satisfied during each replenish cycle, or the machine will go
into the OUT OF SERVICE (or SHUTDOWN) mode.

Press the FUNCTION button and the display will change to “HOP VAL - - - - --”,

The HOPper VALue option allows you to select the denomination of the coins or tokens that will be
dispensed from each hopper (see Table 2-3 for the list of denominations). 1f a hopper value is set to
dashes (- -), that hopper will not dispense any coins at any time.

The computer must know the value of coins used for one important reason. The changer supports a “correct
payout feature” — the computer simply will not allow you to program a payout that does not total the amount
taken in unless you set at least one hopper value to tokens. The correct payout feature prevents
programming errors and the resulting over or underpayment.

The left two dashes will be blinking. Press the VALUE button to step through the possible hopper
denominations. Ifin the MC mode (see Step 5 of this procedure), both values will change simultaneously.
When the correct hopper value is displayed, press the HOPPER button to advance to the right hopper
options if in the NON-MC mode; or press the FUNCTION button to advance to the ACCEPT function if in the
MC mode (skip ahead to Step 9).

The right two dashes will be blinking. Since there is no center hopper, two dashes will remain on in the center
position. Press the VALUE button to step through the possible hopper denominations. Stop when the
correct hopper denomination is displayed.
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Use the coin value stickers suppled in the accessories bag to label the hoppers as a reminder of which coins are to
be loaded in each hopper.

Table 2-3. Hopper Value Codes

Display Symbol Money Type
5 Nickel
10 Dime
25 Quarter
$1C Dollar
T1 TokenTypel
T2 Token Type 2
T3 Token Type 3

9. Pressthe FUNCTION button and the display will change to “ACCEPT $1 YES” (or “NO”).

10. Press either the A or v button to select (turn ON) or deselect (turn OFF) each denomination. Press VALUE to
step through the list of denominations that can be accepted (see Table 2-4 for the list of denominations).

Table 2-4. Acceptance

Display Symbol Money Type

25 Quarter

25A Two Quarters

50 Half Dollars

1C Susan B. Anthony Dollar
1 One DollarBill
2 Two Dollar Bill
5 Five DollarBill

10 TenDollarBill

20 Twenty Dollar Bill

Select only the denominations that you want to have the changer accept. If'you try to select a denomination
that would result in a combination which cannot be used, the computer will display the message “NOT
ALLOWED” briefly. The combinations which are not allowed are discussed in Change Payout Program-
ming in this section (also refer to Table 2-2). Should this occur, you must step through each of the
denominations by pressing the VALUE button and review the denominations currently accepted (setto YES).

To accept a new denomination which was previously not allowed, you may first have to deselect a currently
accepted denomination and then step to the new denomination (using the VALUE button) and selecting it by
using the A or v button.

One selection shown in Table 2-4 deserves explanation. The 25A option is a “quarter accumulator” feature.
If'this option is selected, the insertion of a first quarter will cause no payout activity from the bill changer and
the coin will appear to be “stolen”. However, when a second quarter is inserted, a normal vend and
replenish cycle will occur. This allows you to program the bill changer to accept two quarters and payout
five dimes, for example.
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11.

12.

13.

14.

After you have programmed the denominations you wish to accept, press the FUNCTION button to move on
to the PAYOUT function.

The display will show:
XXX PAY -- -- --. The XXX will be the lowest bill denomination set to ON.

The left digits will be blinking. Ifin the MC mode, the center and right pairs of digits will simply show MC, and
pressing the HOPPER button as described in the following paragraph will have no effect. If'in the MC mode
and tokens have been selected for the hopper values, see Dispensing MC Tokens at the end of this section.

Press the A or v button to increase or decrease the coin count for the selected hopper. Press the HOPPER
button to move from one hopper to the next.

Once you have the counts set as you want for the displayed denomination, press the VALUE button to
advance to the next denomination you chose to accept. If you have made an error and the payout value is
not equal to the displayed denomination, the display will briefly show “INCORRECT PAYOUT” and then
return to the same denomination — refusing to advance. This is true unless you have set one or more of the
hopper values to one of the token values. You will not be able to leave this display, even if you put the
PROGRAMMING/NORMAL switch in the NORMAL position. (Upon returning the switch to the PROGRAM-
MING mode, the display will show “TEMP COUNTERS”).

When the VALUE button is pressed and held for more than two seconds, the display will show “XXX PAYS
----". The XXX represents the current denomination. The - - - - will show TOKENS if tokens are loaded into
any hopper; or if only coins are used, the display will show the total dollar value of the coins to be paid out.
Once you have programmed the payout for all the denominations being accepted, press the FUNCTION
button to advance to the STACKER mode selection.

The display will show “STACKER MODE ALT” (or “SEP”). Press either the A or v button to switch between
ALTernate and SEParate.

If you choose ALTernate, the bill stacker will stack one bill in the top bill box and the next bill in the bottom
bill box regardless of the bill denomination. No further explanation is needed, go directly to Step 15 in this
procedure.

If you choose SEParate, the changer will separate the bills by denomination. Press the VALUE button to
select the desired bill box for each denomination selected:

When the VALUE button is pressed, the display will show “STACK”, the lowest bill denomination enabled
(usually $1), and the word UPPER or LOWER. Pressing either the A or v button will cause the display to
change between the two options and, of course, the stacker operations will be as displayed.

Press the VALUE button to step through all of the accepted bill denominations. Set each one to the bill box
of'your choice.
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15. Press the FUNCTION button to advance to the BILL B CHECK ON/OFF mode selection. Press either the A or
v button to switch between the ON and OFF mode.

The normal position for standard validation (BILL B CHECK ON) provides maximum security against bogus
bills. This is the factory setting and Rowe strongly recommends its use for all but the most severe
environments.

The BILL B CHECK OFF position improves acceptance of bills which are contaminated with metal chips or
dust, but also reduces protection against bogus bills.

16. Pressthe FUNCTION button to advance to the BILL TEST ON/OFF mode selection. Press either the A or v
button to switch between ON and OFF.

The BILL TEST mode will allow you to test bill acceptance without disturbing any of the other machine
functions.

Ifthe BILL TEST is not desired, leave the mode set to OFF and go on to Step 17.

To operate under the BILL TEST mode, leave the option ON then move the slide switch to the normal
position. The display will show “STORING NEW DATA”, then “BILL TEST MODE”. At this time, any bills
inserted into the transport will be validated normally. Ifthe bill is accepted, it will be stacked in the bill
stacker and the display will show “GOOD $X”’, where X is the denomination just accepted. The machine will
not payout change, will not advance the dollars accepted counter, and will not advance the audit totals while
in the BILL TEST mode.

Ifabill is rejected, the display will show the normal reject message. See Section 4 for an explanation of the
reject messages.

There are three ways to leave the BILL TEST mode: You can go back into the PROGRAMMING mode and
set the BILL TEST mode to OFF, or you can simply turn the POWER switch OFF then back ON. The third
way is a safety feature where the machine will automatically return to the NORMAL mode two minutes after
the last test bill was inserted (remains “IDLE” for 2 minutes).

17. Pressing the FUNCTION button will send the computer back to the beginning of the entire programming
sequence (“TEMP COUNTERS” will show on the display) and you may review your setup by stepping
through each function again.

To return the bill changer to normal operation, move the slide switch from the PROGRAMMING position to the
NORMAL position. The display will show “STORING NEW DATA” and then the “walking dash” again.
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SELF-DIAGNOSTICS

Diagnostic Check
The self-diagnostic check features of the BC-1200/1400 are centered around the 16-character status display. The

message displayed may be on all the time (STEADY STATUS MESSAGE), or it may blink on and off (FLASHING
FAULT MESSAGE).

Fault Message Check
1. Remove the right hopper from the machine. Block the right coin detector on the dispenser with an opaque
object—a coin, for example. The machine will go out of service. The status display will flash the message

“CKR COIN DETCTR” and the TEMPORARILY OUT OF SERVICE light on the top door will light.

2. Restore the machine to service by removing the object that is blocking the detector and pressing the
FUNCTION button.

3. The CCC will remove the fault message and the machine will return to service.
4. Replace the hopper.

For detailed explanations of the various fault messages, refer to Section 4: Troubleshooting.
Status Messages

Whenamessageis onthe status display and itis not flashing, either a fault or malfunction occurred that was not serious
enough to cause a shutdown or the message is a guide to solving bill acceptance problems.

NON-SHUTDOWN FAULTS

Ifamalfunctionis detected with the coin switches, TEST switches, or the BILLRETURN switch, amessage will be
displayed butthe machine will not go out of service.

BILL ACCEPTANCE MESSAGES

Abillmay berejected foranumber of reasons. The status display will indicate the reason why abill failed to be
accepted. Anumber of cell sequencerejects and bill validationrejects exist. These messages will be displayed for
approximately thirty seconds before they are erased by the walking dash. For more information on the reject
messages, refer to Section 4: Troubleshooting.

TRANSPORT SELF-CLEAR CHECK

Ifabill becomes jammed in the transport, the CCC automatically tries to clear it out. To check out this feature:

1. Insertabill into the transport upside down. The bill will be rejected and the status display should show
“REJECT-BILL (A)”.
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2. Hold the bill in the transport. Do not uncover the VI cell. Wait five seconds for the transport to start to cycle

reverse-forward-reverse-forward-reverse. The transport will do this three times if the VI cell is kept
covered. During the self-clear operation, the status display will show the message “PURGING ACCEP-
TOR”.

The motor will stop and the status message will change to “CK TRANSPORT VI”. (Ifthe VI cell is uncovered
any time during the self-clear cycle, the machine will automatically go back into operation.

4. Restore the machine to service by removing the bill.

ACCEPTANCE CHECK

Toaidin checkingacceptance, set the BILL TEST mode to ON. This will allow checking out the validation portion
ofthe system without paying out coins.

NOTE:

The bill acceptor may reject bills if a bright light source shines into the transport.

Close the top door of the changer to prevent this problem.

Make certain that the bill is programmed to be accepted.
Insert a dollar bill upside down. The bill should reject and the display should show “REJECT-BILL (A)”.

Insert the dollar bill correct side up, but backwards. The bill should reject a message “REJECT-BILL (B)”.
(Be sure BILL B CHECK is ON.)

Now insertthe dollar correctly. Itshould accept and the stacker should operate.

Also, asthe bill moves through the bill acceptor, check to ensure that the following messages are shown on the

statusdisplay:
1. “VALIDATING” will appear as the bill is inserted and while the transport is running.
2. “GOOD $1” will appear when the bill is validated and stacked.
3. Ifbills in good condition are rejected frequently, note the reject message on the status display and refer to
Section 4 for troubleshooting information.
4. Ifthe machine is set up to accept other bills, the previous checks should also be performed with all other

denominations.

When the other denominations are accepted, the display will show “GOOD $XX”°, where XX represents the
denomination.
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DISPENSING TOKENS

A unique situation exists when dispensing tokens while inthe MC mode. The ability to payoutaprogressive bonus
isallowed, evenifpayoutisnormally an extended vend of alower denomination.

Normally, inthe NON-MC mode or when paying out coins, some denominations require an extended dispense—direct
payout—replenish cycle. In each ofthese cases, the larger denomination is paid out at exactly two times a lower

denomination. While thisis correct for dispensing coins, it may not be desired when dispensing tokens.

Forease of discussion, an example will be presented below that will explain the setup and operation for progressive
bonus payouts of tokens.

Inthe following example, the denominations listed will be accepted and the number of tokens listed will be dispensed:

Denomination Base Tokens Bonus Tokens Total Tokens
$1 4 0 4
$2 8 1 9
$5 20 5 25
$10 40 15 55
$20 80 40 120

Following the payout programming rules discussed earlier in this section, the right escrow bucket will hold the $10
load of 55 tokens, the left escrow bucket will hold the $5 load of 25 tokens, and the $1 load of 4 tokens will be held
by the center escrow bucket.

Besure MCPAYOUT is setto ON and the HOPper VALue for the hoppers is set to one of the three token values:
T1,T2,T3. Set$1,$2,$5,$10,and $20to YES inthe ACCEPT mode. All coin denominations except $1 coins must
be set to NO.

Press the FUNCTION button to move to the PAY mode with the display showing “$ PAY XXMC MC”. Use the up
and down arrow buttons to set the payout to4. Push the VALUE button to display the $2 payout. The display will
show “$2=8+X BONUS”. Push the up and down arrow buttons to set the X to the value of 1. Thisdisplay indicates
thata $2 will payout 8 (which is twice the $ 1 payout) plus one bonus token.

Push the VALUE button to display the $5 payout. Use the up and down arrows until the display indicated 25 tokens.
Pushthe VALUE button to display the $10 payout. Use the up and down arrows until the display indicated 55 tokens.
Push the VALUE button to display the $20 payout. The display will show “$20=110+X BONUS”. Use the arrow
buttons to change the value to 10. This indicates that $20 will pay 110 (twice the $10 payout of 55 tokens) plus
10 more bonus tokens for a total of 120.

Because the $2 and $20 payouts are extended vends of lesser amounts, the first vend will contain the number of
tokens set for the lesseramount. The direct payoutamount will contain the tokens for the lesseramount plus the bonus

tokens. These are then followed by areplenish cycle for the lesser amount.

Bonus payouts for double vend amounts are only allowed in the MC mode with tokens loaded in the
hoppers.
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Token Control

Whendispensing tokens using the bonus payout, itis difficult to maintain token count control. The amountofmoney
changed does notdirectly indicate the number of tokens dispensed. Inthe MC mode, a special token counterisused.
This counter counts the number of tokens dispensed. To view the count, push the VALUE button while the changer
1sin STANDBY (walking dash). The display will show “AMOUNT $XX”’.

Push the VALUE button again and the display will show “TOKENS OUT XXXX”, where the XXXX is the number of
tokens actually paid out. TOKENS OUT will increase to amaximum of 65,535 and will then “roll over” to 0.

Thetoken counteris also available inthe PROGRAMMING mode under TEMP COUNTERS. Push the VALUE button
and step through all counters until “TOKENS OUT XXXXis displayed. Atthistime, the countmay be cleared by
pushing the two arrow buttons simultaneously.

There may be an occasion when the hopper became empty during the direct payout cycle ofan extended vend. When
this happens, the token counter will actually count only the number of tokens issued on the initial escrow dump (i.e.,
forthe lower value). The changer will enter an OUT OF SERVICE condition with the display showing “HOPPERS
EMPTY”. Afterthaterror hasbeen cleared (by pressing the FUNCTION button), the message “AMOUNTDUE XY
Zz”willbedisplayed: X=the number of coins/tokens due the last customer from the left hopper (or all hoppers if
using MCmode), Y =the number of coins/tokens short from the center hopper, and Z is likewise for the right hopper.

FAST-FEED SHUTDOWN

The Fast-Feed Shutdown feature ofthe bill changer allows an operator to limit the number of payments made by
the changer withina given amount oftime. This canbe used to discourage non-customers fromusing the changer
as their bank. If'you suspect that someone is draining your changer for purposes other than to purchase your
products, you canuse this feature to limit such activity.

The changer monitors the billsas they are accepted. Ifthe Fast-Feed feature is enabled and bills are being fed faster
than the rate you’ve established, the changer will go OUT OF SERVICE for a period of time that you have chosen
and will thenresume normal operation. The settings are made by individual denomination and there is also asetting
forall denominations combined.

Youcan visualize these settings this way: If the changer accepts more than X bills in Y minutes, then go OUT OF
SERVICE for Zminutes. Thereisalso asetting which will put the changer OUT OF SERVICE permanently.

Whenabillisinserted that causes your settings to be exceeded, it will be rejected with the display showing “REJECT-
FASTFEED”, and then the changer will enter the OUT OF SERVICE mode displaying “FFdendhh=mm AGO”: where
den=the offending denomination or ALL,d=the number of days, hhn=the number of hours, and mm=the number
of minutes that have passed since the changer went OUT OF SERVICE for this reason. This time will continue to
incrementand will be displayed even after the temporary shutdown condition expires and the changer goes back into
normal service—itcan only be cleared by pressing the FUNCTION button. (When you clear this timer, the display
will briefly show “FSFD TIMERCLR'D”.)
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Note that the Fast-Feed information is maintained in memory until it is manually cleared by using the FUNCTION
button. Thisapplies evenifanother OUT OF SERVICE condition occurs. Asanexample, ifthe Fast-Feed Shutdown
conditionisentered at 1 1PM on Saturday and the changer returns to service 10 minutes later and continues to operate
until 3PM on Sunday when itruns out of coins, the display will be flashing “HOPPERS EMPTY”’ on Monday morning
at9AM. When the FUNCTION button is pressed to clear the empty error, the display will revert to “FF$20 1D10=00
AGO”, whichallows youto determine thata Fast-Feed shutdown occurred because the $20 bill count was exceeded
at 1 1PM Saturday (1 day and 10 hours ago).

Accessing the FAST-FEED Menu

1. Move the PROGRAMMING/NORMAL switch on the bill changer from the NORMAL operation mode to the
PROGRAMMING position.

2. Pressthe FUNCTION-ERROR RESET button twice. The display should show “PROGRAMMING ----"".
3. Press the A button until the display shows “PROGRAMMING 11--”, the press the VALUE button once.
4. Press the A button until the display shows “PROGRAMMING 1129”.
5. Press the VALUE button once. The FAST-FEED menu is now active.
Navigating the FAST-FEED Menu
1. When entering the FAST-FEED menu, the display will show “$1 OFF”. The OFF should be flashing. Ifnot,
press the v button until the OFF appears. This means that no limit has been placed on any specific number of

$1 bills.

2. Pressing the A button will cause the display to show “$1 X, Y, Z”. The X should be flashing. Table 2-5
illustrates the possible values for X, Y, and Z.

Table 2-5. XYZ Table

Variable Name Represents Range

X The number of bills accepted before any “OFF”or 1-15hills
actionistaken.

Y The number of minutes within which no 1-15minutes
more than “X” bills can be accepted without
action.

Z The number of minutes thatthe billchanger 1-15minutes
will be kept OUT OF SERVICE if more o
than “X” bills are accepted within “Y” “INFINITE”
minutes.
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3. Usethe A and v buttons to establish the maximum number of bills to accept (“X’’), then press the HOPPER
button and “Y” will begin flashing. Use the A and v buttons to set the time lime (in minutes) for the changer to
accept “X” bills. Pressing the HOPPER button again will cause “Z” to begin flashing. Use the A and v buttons
to select the number of minutes for the changer to remain shutdown should the limits be exceeded. Note that
choosing the INF setting will require you to open the changer and press the FUNCTION button in order to
restore the changer to service.

4. Pressing the VALUE button will cause the next enabled denomination to be shown. Repeat Step 3 for each
of these denominations.

5. Pressing the VALUE button after you’ve established the limits for the highest denomination enabled will cause
the display to show “ALL OFF”. Using the A and v buttons as before, you can establish limits for all accepted
bills regardless of denomination.

6. Press the VALUE button to step back through your settings. When you have everything set as you like, slide
the PROGRAMMING/NORMAL switch to the NORMAL position

ANTI-PULLBACK SYSTEM

Certain Changers may berepeatedly exposed to vandals attempting to cheat the machine by inserting abill and then,
after collecting the change, attempting toretrieve thatbill by pulling itback out of the stackerusing an attached string.
The changer provides several mechanical and electrical systems to prevent anyone from being successful in these
attempts, but such activities could lead to jams in the transport and the attendant service calls.

As an added deterrent the changer allows you to set up a special temporary OUT OF SERVICE condition if the
computer detects that the transport motor has moved during a time when it was turned off.

Ifthis feature is enabled, the computer monitors the encoder signal of the transport motor during periods when the
motor shouldnotbe turning. The action of pulling a previously accepted bill from the machine will invariably cause
themotortobeturned. Evenavery slight movement will be detected, and when it does the Control Computer takes
the followingaction:

Themotorisinstantly turned ON in the reverse direction. This will assistinkeeping the transport free of jams. The
Display will “freeze’ and the motor will continue to run in reverse for about 3 seconds. Atthistimethe changer will
€0 OUT OF SERVICE with the display showing “PLBK dDhh=mm AGO”’, where dD =the number of days, hh =the
number ofhours, and mm=the number of minutes that have passed since the changer went OUT OF SERVICE for
thisreason. Thistime will continue to incrementand will be displayed even after the temporary shutdown condition
expires and the changer goes back into normal service—it can only be cleared by pressing the FUNCTION button.
(When you clear this timer, the display will briefly show “PLBK TIMER CLR’'D”.)

CAUTION!

Whenthisfeatureis enabled, do notattemptto turnthe transport motor drive gear manually with the
transported connected and the Power ON. As described above, the motor will startinstantly when
motor movementis detected.
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Accessing the ANTI-PULLBACK Menu

1. Movethe PROGRAMMING/NORMAL switch on the bill changer from the NORMAL operation mode to the
PROGRAMMING position.

2. Pressthe FUNCTION-ERROR RESET button twice. The display should show “PROGRAMMING —”.
3. Pressthe” buttonuntil the display shows “PROGRAMMING 11—, the press the VALUE button once.
4. Pressthe” buttonuntil the display shows “PROGRAMMING 1130”.

5. Pressthe VALUEbutton once. The ANTI-PULLBACK menu is now active.

Navigating the ANTI-PULLBACK Menu

1. Whenfirstenteringthe ANTI-PULLBACK menu, the display will show “PULLBK SHTDN OFF”. Thismeans
that the computer is not monitoring the transport motor for unexpected movement..

2. Pressingthe” button will cause the display to show “PULLBK SHTDN 1”. This means that the computer will
now be watching forunexpected transport motor movement, and will take the changer OUT OF SERVICE for
1 minute should any such activity occur.

3. Usingthe A and vbuttons, set the number of minutes of shutdown time desired. The maximum number of
minutes can be setat98; if youincrement once more using the”* button, “INF”’ will be displayed indicating that
ifanincidentis detected, the changer will stay OUT OF SERVICE until in is manually reset with The FUNCTION-
ERRORRESET button.

MISCELLANEOUS

The BC-1200/1400 were designed to be simple and easy to troubleshoot. Please take time to study the operation
ofthe machine and to study the explanations of the various status messages.

The followingisalistofincidental characteristics that may be of interest to the operator and service person:

1. Both the coin acceptor and the bill acceptor are blocked out during the dispense and replenish cycle. Also,
the coin acceptor is locked out during the bill validation cycle as soon as the VI cell is covered. The coin
acceptor is locked out whenever no coins are programmed to be accepted.

2. The+5 VDC voltage from the power supply does not control the CCC board. It is used to provide voltage
to LED’s (dispenser, transport, OUT OF SERVICE light), and the solid-state coin switch assembly. The
computer board is powered primarily by the +8 VDC voltage from the power supply. It has its own +5
VDC regulator.

3. TheBILL RETURN switch is disabled during the latter portion of the validation cycle and the entire dispense
and replenish cycles.
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4. Ifpower is disrupted during a dispense or replenish cycle, the machine will immediately reset upon power
turn on. There will be an incorrect change load in one of the buckets. This is the same as all previous Rowe
changers.

5. Ifthe changer runs empty while paying for a large bill directly from the hoppers, the display will be flashing the
appropriate message. Upon clearing the SHUTDOWN CODE for this empty condition the display will show
“AMT DUE X Y Z2” with X, Y, and Z being the number of coins or tokens that the customer was shorted from
the left, center, and right hoppers respectively.

6. Blocking the coin photodetectors with your fingers or with foreign objects during the replenish cycle may
result in wrong counts. Ifthe detectors are blocked too long, the machine will shut down with a flashing error
message indicating which detector was blocked. If the wrong count is entered ,the display may show a
flashing message “EXTRA COIN”. Either condition will put the machine in a shutdown mode.

7. Always turn the power OFF when removing circuit boards. Avoid touching the connectors when handling
these assemblies.

WARNING:

Whenthe machineisturned on, thereis 120 VAC voltage onthe computer control board. If, forany
reason, this board is plugged in without its cover on, BE CAREFUL!
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INTRODUCTION

In order to maintain control over money used for change dispensing, each changer should be loaded with a
predetermined amount of cash. The inventory should be checked monthly as a precaution against malfunction and
theft. Inventory controlis mosteasily accomplished by using thereplacement method of servicing. Using thismethod,
all bills and coins are removed by the route man and the empty hoppers are refilled with a predetermined amount
ofchange. Themoney removedisreturned and all cash is counted against the charged inventory. Any discrepancy
is easily detected at this time.

Service frequency onthe changeris directly related to the inventory of change maintained and customerusage. Check
changerusage daily and schedule service as required.

REMOVING THE BILL ACCEPTOR FROM A BC-1400
1. Unlock and open the door to the changer.
2. Removethetwobillboxes (item 1).

3. Pushthecentertest vend pushbutton (izem 2) (to cycle the stacker),and when the stackeris in the OUT position,
turn the power to the changer off (OFF/ON switch - item 3).

4. Loosenandremove the two knurled thumbscrews (item 4).
5. Unplugthe transport harness (item 5) and the stacker harness (item 6).

6. While graspingthe transportbracketand the stacker assembly, slide the entire assembly straight back until the
unitisremoved.

7. Thebillacceptor cannow be removed by sliding it out through the front.

8. Reinstall by following the above steps inreverse, with the exception of pushing the test vend pushbutton.
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Figure 3-1. BC-1400 Internal View
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REMOVING A JAMMED BILL FROM THE BILL ACCEPTOR (BC-1200 ONLY)

Jammedbills can be easily removed in the following manner:

L.

2.

3.

Unlock and open the top door. Turn the power OFF.
Slide the bill acceptor out until it stops.

Remove the jammed object from the acceptor.

BILL JAMMING CHECK LIST

Ifbills jam frequently, perform the following checks and corrective procedures (see Figure 3-2):

1.

Make sure thatall belts stay centered on all rollers when the transport is running in either the forward or the
reverse direction.

Check to see that both timing belts are snug (not too loose or too tight).
Make sure that the rubber drive rollers are not loose or worn.
Exitflipper mustwork freely.

Besurethattheinlet Nylonidlerrollerrotates freely and moves up and down freely inits slot. The retaining
springs must also slide without bind in the guide slots and exert adequate force on theidlerroller.

Bottom track bill surfaces mustbe free of dirt, moisture, burrs, projections, rough spots, etc., whichmight drag
or hang up on the surface ofbill.

The magnetic head musthave abevelled edge on both frontand back to keep both bill edges from becoming
caughtin forward orreverse.

The rubber rollers opposite the magnetic head assembly must rotate freely. No dirt, moisture, burrs,
projections, or rough spots can be on the magnetic heads or magnetic head holder.
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Drive Roller
Drive Roller Timing Belt

Drive Roller Exit Flipper Drive Roller
{(VF)

Figure 3-2. Transport Check Points

FILLING AND EMPTYING THE BC-1200/1400

The dispensing mechanism operates on an escrow principle. Change foravend mustbe inthe escrow buckets when
the customer inserts abill. Afterchangeisdispensed, the buckets mustimmediately refill for the next customer.
Because ofthis, certain steps must be followed when filling or emptying the changer, or when resetting the changer
ifithas shutdown.

FILLING THE CHANGER

When fillingachanger thatis empty, the coin buckets mustbe filled with their proper load of coins before the machine
can be putinto operation. After the hoppers have beenloaded and are in place:

1. Turnthepowerswitch ON and depress the LEFT TEST SWITCH once. This will start the hoppers and load
the left coin bucket with the proper coins.

2. Waituntil thehopper motors have all stopped and press the LEFT TEST SWITCH again. Proper change should
be dispensed and hopper motors will start to refill the bucket again.

3. Repeatsteps 1 and 2 forthe CENTERTEST SWITCH and RIGHT TEST SWITCH. The machine should now
be ready for operation.

EMPTYING THE CHANGER

Toempty the changer ofall coins, firstempty both hoppers according to instructions on the label on the door. When
the hoppers are emptied, some coins will remain in the change buckets. Press the test switches, one atatime, to
release these remaining coins. Turn the power switch OFF and then ON between each test switch operation.
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CLEANING THE HOPPER COIN PATH

The cointracksare Teflon-coated to minimize dirtbuildup.
Itmay still benecessary to clean them atregular intervals,
as dictated by the number of vends and the environment,

to prevent dirtaccumulation in the coin path.
Failure to keep the coin path clean may result in coins A Clean top and
. 1 .o .. angular coin
sliding outofthetrack, indicatingan empty conditioneven path surfaces
though the hopper contains sufficient coins. Clean the 0 especially at
hoppers as follows: guide edges,
as shown
1. Removethehopper fromthebill changerandplace
itonaworking surface.
2. Removeallthe screws pointed outin Figure 3-3B,
and lift the back chain plate assembly up so thatthe Figure 3-3A. Cleaning the

tab (enlarged below) can be pulled through the right
hand side plate of the hopper assembly. Pull the
chainplate assembly straight back outand you will
now be ableto access the coin path more easily for
cleaning.

Remove

Remove

Hopper Coin Path

Figure 3-3B

Remove

25238802
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WARNING:

Chain lubrication is not normally required or recommended. Do not use detergents to
clean the hopper. The hopper has been factory lubricated and detergent cleaners may
destroy this lubrication.

3. UsingtheNylonhoppercleaning brush supplied with each machine, removeall dirt from the angular sides
and flat surfaces ofthe serpentine coin path as shown in Figure 3-34.

4.  Reassemblethehopper (when finished cleaning) by replacing the back chain plate assembly and starting
all screws removed. Once all screws have been started, they may then be tightened. The screws must

be tightened in sequence as shown in Figure 3-3C.

5. Installthe hopperinthe bill changer and make a test vend to check for proper hopper operation.

Figure 3-3C
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CHANGE BUCKET LUBRICATION

The coindispenser change bucket door pivots, links, hubs and bell cranks are factory lubricated with light machine
oil. Rowe specification Number 00137900 oil or 3-in-1 Electric Motor Oil canbe used. If change bucketis worn
beyond repair, order and install one of the kits listed at the end of the Parts Catalog in this manual.

Forthe mostreliable performance, the lubrication should be renewed annually by applying one drop of oil at the points
shown in Figure 3-4.
Diverter Door

Pivot Paints
(4 Places)

Apply one drop of light machine oll
per Spec. 00137900 or 3 In 1 Electric
Motor Oll to all linkage pins and
shafts at bearing contact points

with doors, links, hubs, belicranks,
etc. - approximately 20 places.

Figure 3-4. Change Bucket Lubrication

TEST PROCEDURES

Checking a Bucket Solenoid

A solenoid thatlooks discolored or burned should be checked. Unplug the solenoid from the circuit before taking
any measurements. A good solenoid should measure approximately 8.5 ohms.

Transport Motor Speed Check

The transport motor speed and direction are computer controlled. No adjustments can be made, however the
encoder ontheback of the motor canbe checked. The computer detects pulses from this encoder for speed control.

1. Besure that the Anti-Pullback feature is disabled before performing this check!

2. Remove thetransport from the machine, butkeep it plugged in and keep the bill changer power ON.
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3. Turnthetransportoverand connectthe Common lead ofa voltmeterto P701, Pin 10. Connectthe other lead
toP701,Pin9. Turnthe transport motor drive shaft very slowly by hand. The meter should alternately read

voltages below 0.7 VDC then above 3.8 VDC.

4. Onerotation ofthe motor drive shaft will produce 100 pulses.

5. Ifyouwereusing the Anti-Pullback feature, be sure tore-enableit.

Testing BC-1200-1400 Transport Photocells

The transport photocells are automatically checked each time the transport is turned on. Each photocell and light
combination goes through a short testand brightness adjustment process. This process continues as long as the

transportreceives power. No adjustments can be made; however, abad photocell can be detected with a voltmeter.

The following measurements are all made with the Common lead of the voltmeter connected to P701, Pin 10 onthe

transport (the voltmeter should have a 10 megohm impedance).

Photocell

Action

Voltage Expected

VI - Transport Inlet

No Action - Leave the inlet open

Block the light path by inserting paper
orabillinto the transportopening

P701, Pin 7 should be between
0.2 VDC and 1.9 VDC

P701, Pin 7 should increase at least
0.5 volts from the reading taken with
theinletopen. The transport motor
should startrunning forward. Hold the
billin place until you finish the reading,
thenremove the billand letthe
transportfinish cycling.

VF - Flipper Cell

No Action - Leave flipperin rest
position

Block the light path with the flipper

P701, Pin 5 should be less than 1.0
VDC

P701, Pin 5 should be greater than
2.8VDC

VT - Transmissive Cell

No Action - Leave the light path open

Block the light path by inserting paper
orabillbetween the transmissive cell
andthetransmissive/reflective LED in
the middle ofthe transport

P701, Pin 4 should be 0.74 VDC to
1.25VDC

P701, Pin 4 should increase by at
least0.75 VDC fromthe reading
taken with the light path open

VR - Reflective Cell

No Action - Leave the light path open

Insert a white piece of paper be-
tween the transmissive celland the
transmissive/reflective LED inthe
middle ofthe transport

P701, Pin 6 should be between 0.8
VDC and 2.0 VDC

P701, Pin 6 should increase by at
least0.25 VDC fromthe reading
taken withoutwhite paperinserted.
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Coin Counting Phototransistor (Detector) Check

1. Turnthebill changer POWER switch OFF.

2. Remove the black plastic cover from the
phototransistor and connect the Common meter
lead to the metal dispenser backing plate as shown
in Figure 3-54.

3. Connect the + meter lead to the blue wire. (See
Figure 3-54.)

4. Turn the POWER switch ON and check that the
LED’sarelit. The meter should indicate between O O
4.7 and 5.2 volts DC. | © ~__ /"

w— = Blue Wire
Ifthe meter indication is not correct, the voltage regulator

VR801 on the power supply board (Part Number
70036501) may need replacement.

= Orange Wire

Figure 3-5A. Sensor Check

5. Ifthemeterindicationin Step4 is correct, continue
this procedure. Ifthe voltage was notbetween4.7
and 5.2 volts, repair the malfunction before you
continue.

6. Move the + meter lead to the orange wire on the
phototransistor as shown in Figure 3-5B. The
meter should indicate between 3.5 and 5.0 volts
DC.

If the voltage is less than 3.5 volts, replace the
phototransistor board assembly with Part Number
25175702.

O
"

©®

- = Blue Wire

= Orange Wire

Figure 3-5B. Sensor Check
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ADJUSTMENTS

Hopper Chain Adjustment

NOTE:

Make sure the hopper is empty of all coins before you adjust the chain tension.

1. Loosenthethreescrews atthe top back ofthe hopper, which will allow the black plastic upper chain guide
ring to move diagonally upwards, as shown in Figure 3-6.

2. Pulltheupper chain guidering up as shown in Figure 3-6, while yourotate the drive pin clockwise until the
slack isremoved from the chain butno binding is evident.

3. Tightenthethree screws making sure the lower screw is tightened last. Ifatorque wrenchisavailable, adjust
the chain so that the torque input at the drive pin is one to four inch pounds.

[ gy

Q

i d

(o) o
E o)
o)

O b

Figure 3-6. Hopper Chain Adjustment
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Bill Stacker

NOTE:

BC-1400

To remove the stacker from the BC-1400, it is necessary to get into an OFF HOME
condition. To do this, press one of the TEST VEND switches and as the stacker push
plate reaches its maximum travel, turn the power off.

HOME SWITCHADJUSTMENT

A stacker cycle will start each time a TEST switch is
pressed. Adjustthe stacker HOME switch as follows:

1. Turn the power OFF and remove the bill stacker
fromthe bill changer.

2. Holdthemotorbrake IN (disengaged) and manually Cam
rotate the motor shaft until the stacker is in the L o
HOME position (the stacker push plate is atits inner pring
mostposition).

3. Disconnectthelower link and moveitto the side.

4. Adjustthe cam switch by loosening the adjustment
screw and rotating the switch until the cam pushes Lower Link Adjustment
the spring against the switch body as shown in Removed Screw
Figure 3-7.

5. Tightentheadjustmentscrew, reconnectthe lower Figure 3-7. Stacker Switch Adjustment
link and install the bill stacker in the bill changer.

6. Turnthe power ON and check stacker operation.
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Adjusting the Stacker Pusher Plate

1. Turnthepower OFF and remove the stacker from the changer.
2. Loosenthe four mounting screws holding the motor plate as shown in Figure 3-8.
3. HoldthemotorbrakeIN (disengaged) and manually rotate the motor shaftuntil the cam activates the stacker
switch.
4. Laythebillstackeronits side with motor ontop. Turnthe motor shaftuntil the pusherplate is all the way back.
5. Movethe pusher plate out by prying on the top end of the pusher plate with a small screw driveruntil itis
approximately 1/8 inch past the hole in the top support plate as shown in Figure 3-8.
6. Tightenthe four motor mounting screws and install the stacker in the bill changer.
7. Turnthe power ON and check stacker operation.
.160/.110—> I“
Top l ©
Support
Plate Push
Plate
| —
[
é 7\
1 H@J
S )
@ |-
Figure 3-8. Pusher Plate Adjustment
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Adjusting the Bill Acceptor Rails
BC-1200 ONLY

The bill acceptor mounting rails must be spaced correctly as shown in Figure 3-94. Thebill acceptor should slide
inand out withoutbinding, butnotbe sloppy in therails.

1. Adjusttherail spacing by loosening the three screws (4) which hold the right-hand rail and move the rail
sideways.

2. Retightenthescrews.
Adjusting the Bill Transport to Stacker Alignment

BC-1200 ONLY

Loosenthe two screws (B) as shown in Figure 3-9A4. Pull the bill stacker as far forward as possible. Slowly close
the front door ofthe changer so that it will push the transport/stacker combination back into the changer yetleave
the transport trim plate in contact with the door trim when the dooris closed. Aftertightening the screws, make sure
that the rear of the transport side plates and the bill acceptor stop plate on the stacker are flush to within 1/32 inch
as shown in Figure 3-9B.

Transport Trim Plate
to be flush with the
Door Trim Plate with
the door closed

Pull this
forward

Figure 3-9A. Bill Transport to Bill Stacker Adjustment
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— < 0to 1/32 Inch

O
| m—

Figure 3-9B. Bill Transport to Stacker Adjustment

BC-1400 ONLY

Referto Figure 3-10. Loosen the lock nuts on each stacker bracket. With the thumb screwsremoved, slide the
transportand stacker into the mountingrails. Tighten the thumb screws securely. Press forward onthe stacker hanger
brackets until the transport trim plate is flush with the trim on the faceplate of the changer and be sure that the stop
bracketis flush to 1/32 ofan inch from the rear of the transport side plates as shown in Figure 3-9B. Tightenthe

locknuts securely.

Thumb Screws

Bill Acceptor
Mounting Plate Spacer Posts
\ Lock Nuts /
Hanger Bracket / .
Bill Acceptor

Figure 3-10. BC-1400 Stacker Adjustment
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Adjusting the Upper Bill Box

Referto Figure 3-11 as youdo the following four steps.

L.

2.

Make sure thatthe upper bill box (C) is tight against chute guides (4). Ifitis not, do the following procedure:

Loosenthe two#8-32 screws (B) on each of the two supportbrackets (D). Push the upperbill box (C) tight
againstchute guides.

Push the supportbrackets until the bill box catch wire (E) is horizontal and tight against the bill box.

Tighten the four#8-32 screws (the bill box catch wire must fall over the bill box, and the bill box mustnotmove
duringstackingcycle.

O Lower Bill Box

Figure 3-11. Upper Bill Box Adjustment
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Bill Stop Flipper Check
Referto Figure 3-12 asan aid in doing this service check.
1. Thebillstop flipper (4) must touch the tab (B) on the upper bill box.

2. Withthelower bill box removed, slide the upper bill box into the stacker. The flipper should move downward
approximately 1/32to 1/16 inch when the upper bill box is inserted completely into the stacker.

3. Ifthe flipper does not move downward the correct distance (1/32 to 1/16 inch), perform the following
procedure:

A —

Eg o [B%)
—0 o e

O UpperBillBox O A

O Lower Bill Box

Figure 3-12. Bill Stop Flipper Check
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Adjusting the Bill Stop Flipper
Referto Figure 3-13 while youare doing this procedure.

1. Thepositionofthebillstop flipper (4), canbe adjusted
by prying against the solenoid plunger stop tab (B)
through the flipper opening in the pusher plate with a
screwdriver (Servicetip: Pryup onthestoptab (B)to
lower the flipper; pry down on the stop tab toraise the

flipper).

Figure 3-13. Bill Stop
Flipper Adjustment

Installing a New or Replacement Bill Stacker
BC-1200 ONLY

Referto Figure 3-14 and adjust the lower bill box stop bracket and mounting plate so that the bottom bill box is
aligned with the upper bill box and chute guides in the following manner:

1. Performthebill transport-to-stacker alignment procedure as described earlier in this section.
2. Adjustthelower bill box stop bracket and mounting plate so that the stacker hangs straight up and down by:
A. Looseningthe two 8-32 screws (4) holding the mounting plate to the changer bottom panel.
B. Looseningthetwo screws (C) holding the mounting plate (B).
C. Movingthe mounting plate around until proper alignmentis obtained.
D. Tighteningall fourscrews.

3. Referto Figure 3-14 and make sure that the bill boxes (D) are tight against the chute guides (E) to get proper
stacking.

4. Referto Figure 3-14andloosen the two#8-32 screws (F) inthe lower bill box stop bracket. Push the lower
box tight against the chute guides. Push the lower bill box stop bracket tight against the bill box and tighten
the two #8-32 screws.
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O Upper Bill Box

~
o

O Lower Bill Box

&

F A B C
Figure 3-14. Mounting Plate Adjustment

BC-1200 AND BC-1400

5. Check thatthe spring wire on the door is properly positioned by leaving the upper bill box unlatched (let the
bill box stick outapproximately 2 /2 inches). Slowly close the door and verify thatthe spring wire (B) pushes
the upper bill box into the latched position (see Figure 3-15).

6. Iftheupperbillbox doesnot push into the latched position, bend the spring wire out far enough to ensure that
the spring wire pushes the upper bill box in farenough to allow the bail wire to fall and latch the bill box in place
when the door is closed (the bail wire C falls to the position shown in Figure 3-15).
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| N

O Lower Bil Box O

-

Figure 3-15. Lower Bill Box Stop Bracket Adjustment (BC-1200 Only)
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Timing Belt Tension
Referto Figure 3-16 for this adjustment procedure.

1. Loosenthetwo screws (4) holding the belt tension adjustment levers (B) on both sides of the bill acceptor
transport.

2. Makesurethatthe adjustmentlevers, adjusting roller, and shaft move freely.
3. Eachbeltshouldbeadjusted suchthatitisaslooseaspossible, buttightenough thatit willnot “jump”the drive
pulleys when the transportis under a heavy load such asreversing a badly wrinkled bill. Ifamore precise

adjustmentis desired, perform the following step:

A. Apply 75 grams of perpendicular force to both belt tension adjustment levers at the same time and then
tightenall four screws.

A B Apply 75 grams of force at this point
in the direction shown.

Figure 3-16. Timing Belt Tension Adjustment
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Section 4: Troubleshooting

INTRODUCTION

The BC-1200 and BC-1400 incorporates major assemblies and components as field replaceable plug-in units.
There are several onboard diagnostic indicators on these assemblies. The information in this section takes full
advantage ofthis design by isolating possible malfunctions to one ormore of these basic plug-in units. This method
saves time and requires little training in electronics.

Themostsignificanttroubleshooting aids for the BC-1200/1400 are the power control center LED’s, and the status
display on the computer control center.

POWER UP DIAGNOSTICS

Aspowerisapplied to the bill changer, a series of power up checks are performed by the control computer before
themachineis putintoservice. The 16-characteralphanumeric status display on the control computer is the primary
diagnosticindicator. A secondary indicatoris provided by the greenreflective/transmissive LED inthe bill transport.

The following sequence describes the power up sequence along with what is shown on the status display. The
condition ofthe secondary indicator is also described.

Action - Turn the Power Switch to the ON position.

Sequence Status Display TransportLED
1 Display shows “ROWE FAST PAY” LED flickers ON briefly
2 Display shows “VERSION XX” LED OFF
3 Display shows “CHECKSUM=XXXX" LED turns ON for about 2 second then turns OFF
4 Display shows “RAM TEST PASSED” LED turns ON for about 2 second then turns OFF
5 Display shows “CHECKING SYSTEM” LEDON
6 Display shows “SYSTEM CHECK OK” LEDON
7 Display clears then a walking dash appears LED OFF
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Sequence Descriptions

1. Duringsequences I and 2 the control computeris performing internal tests onitself. Several things may indicate
trouble. Ifthe LED in the transport comes ON and stays ON and the display stays blank, there is a problem
with the microprocessor on the control computer board. Ifthe LED inthe transport continues with the power
up sequence but the status display stays blank, there is a problem with the display and it associated circuits
onthe computer control board.

The XX onthe display represents a software version number that will be displayed there.

Example: Version 1.0 software will be displayed as VERSION 10. The version number displayed will match
the versionnumber visible through the hole in the lower left corner of the control computer assembly.

2. Duringsequence 3,the control computer is checking the integrity of its own program.

3. Duringsequence 4,the control computer is testing the Random Access Memory (RAM). Ifthe RAM test
doesnotpass, the message onthe status display will say “RAMTEST FAILED”. The machine will notcontinue
the powerup sequence and the LED in the transport will remain ON.

4. Duringsequences 5 and 6,the control computer is checking the machine configuration. Ifthe configuration
isthe same as when the machine was turned OFF, it will go to normal standby operation. Ifthe machine code
does not match (a CCC board from a BC-3500 installed ina BC-1200), the display will show “MACHINE
CODEERR”. Ifthe configuration changed due to low battery voltage or some otherreason effectingthe RAM,
the display will show “SETUPREQUIRED”. Ineither case, the machine will require reprogramming.

5. Sequence 7isthe stand by condition. A dash walks back and forth across the status display and the LED in
the transportis ON.

MACHINE STATUS

The status ofthe machine is shown on the status display of the CCC during all phases of operation. The following
section will describe the status messages displayed.

Standby Mode

The STANDBY mode is the normal, waiting to accept money, mode. All fourvoltage LED’s onthe power control
centerarelit. Allthree LED’s onthe dispenserarelit. Thentheinlet LED (V1) inthetransportislit. Thereisadash
walking back and forth across the display. Allmotors and bucketsolenoids are OFF. The transport motor is OFF.
The coinlockoutsolenoid s either on or off depending on whether coins are enabled ornot. The outofservice lamp
isoff.

Inthe STANDBY mode, the HOPPER and VALUE buttons on the CCC have special functions. When the VALUE
buttonispressed, the status display will show “AMOUNT $XX-XX"*, where XX-XX is the amount of money thathas been
accepted since thisamount was lastcleared. Whenthe HOPPERbutton is pressed, the status display will show “LAST
XXX XXX XXX, where the XXX indicates the last three denominations paid out. The denomination onthe leftisthe
mostrecent, the denomination in the center paid before the one on the left and the denomination on the right paid
before the center denomination.
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Accept, Payout, and Replenish Modes

During normal operation, the display will reflect each state the machine goes through as ithappens. Whenabillis
movinginthetransport, the message “VALIDATING” will appear. Aftervalidation, during the stackand vend cycles,
the display will show the message “XXPAYS---". The XX indicates the denomination justaccepted and the -’s
represent the number of coins from the left, center and righthoppers needed to refill the bucket. Duringreplenish,
as coins pass through the detectors, the displayed coin counts will be reduced until all three reach zero. Themachine
will then return to the STANDBY mode.

Reject Mode

While the machine is validating a bill, several things may cause the bill to be rejected. Whenabillisrejected, the
transport will reverse returning the bill and the status display will show areason for the reject. Thisrejectmessage
will stay on the display for about thirty seconds, then the walking dash will erase it.

Out of Service Mode

Ifacondition exists that will prevent proper operation, the changer will enter the OUT OF SERVICE (or SHUTDOWN)
mode. The mostcommon cause of this condition is that the changer is out of coins or tokens, but other malfunctions
willlead to this state.

When the control computer detects such a condition, itimmediately de-energizes the power control relay and coin
lockoutsolenoid. This causes the 120VAC,40VDC, and 30VDC to be switched offto all components and the
OUT OF SERVICE lamp to come on. The display will begin to flash an error message.

The next pages will provide explanations of and troubleshooting hints for all of the reject and shutdown messages.
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" These conditions are not shown as a message on the display.
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BC-1200/1400 Bill and Coin Changer

VALIDATION REJECTS

Cell Sequence Rejects

REJECT - SHORT VI

Symptom:

Theinletcell was covered for too short ofa time.

Thisisarejectmessage.

Thebill was rejected because the VI cell was not covered long enough. The bill may have been torn on the right
side, torn, or folded overat the trailing edge of the bill. Ifbills arerejected frequently with this code, the VIcellmay
be givingan intermittentsignal.

Corrective Action:

1. Checkthe VIcell for proper switching.

2. [Ifthecellis OK, check the wiring from the VI cell to the CCC for a possible short to the chassis, oran open
to the CCC (P4 - Pin 14).

3. The+5VDCsupply tothe LEDs may be below 4.5 VDC; check the voltage. Ifitislow, replace regulator
VR802 on the power control center (see the components list for the power supply circuit board).

4. [Ifall of preceding checks are OK, replace the CCC.

Ifthebillisleftin the transport for five seconds, the machine will go into SELF-CLEAR.
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REJECT - SHORT VF

Symptom:
Flipper cell covered fortoo shortatime.
Thisisareject message.

The bill was rejected because the flipper cell was uncovered too soon and the CCC recognized this as anon-valid
validationsequence. Ifbillsarerejected frequently with this message:

Corrective Action:
1. Check for small pieces of paper or other foreign objects in the track.

2. Theflipper may be binding orhanging-up on the back rollers. Check for flash or burrs on the flipper and back
rollers.

3. Theflippercellmaybe givinganintermittentsignal. Check the cell for properswitching. Ifthe cellis OK, check
the wiring from the transport to the CCC for a possible ground to the chassis or an open to the CCC (P4 -
Pin7).

4. Ifall ofthe preceding checks are OK, replace the CCC.

Ifthebillisleftin the transport for five seconds, the machine will go into SELF-CLEAR.
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REJECT - VI AGAIN

Symptom:

A secondbill was inserted while validating the first bill.

Thisisareject message.

Abill wasrejected because the VI cell was covered while the changer was in the process of validating a bill.
Waituntil the changer completes the cycle before you insert the nextbill.

Ifbillsarerejected frequently with this code, the VI cell may be giving an intermittent signal.

Corrective Action:

1. Checkthe VIcell for proper switching. Ifthe cellis OK, check the wiring fromthe VI cell to the CCC (P4 -
Pin 14) for an intermittent open connection.

2. Ifboth of the preceding checks are OK, replace the CCC.

Ifthebillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - TIMEOUT

Symptom:
Inlet cell was neveruncovered.
Thisisareject message.

Thebill was rejected because the VI cell never uncovered. The CCCrecognized this as anon-valid validation
sequence. Take the following corrective actionifbills are rejected frequently with this code.

Corrective Action:
1. Check forsmall pieces of paper or other foreign objects in the track.
2. The VIcellmay be giving an intermittent signal. Check the VI cell for proper switching.
3. Ifthecellis OK, check the wiring fromthe VIcell to the CCC (P4 - Pin 14) for a possible short to the chassis.

4. The+5VDC supply tothe LEDs may be low; check the voltage. Ifitis low, replacethe VR801 regulator on
the power supply board, which is inside the power control center.

5. [Ifall of the preceding checks are OK, replace the CCC.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - LONG VI

Symptom:
Theinlet cell was covered fortoo long a time.
Thisisareject message.
The bill was rejected because the VF cell was covered too soon, or the VI cell was covered too long.
The CCCrecognized this as anon-valid validation sequence.
Ifbillsare rejected frequently with this code, take the following corrective action:
Corrective Action:
1. Check forsmall pieces of paper or other foreign objects in the track.
2. The VF flipper may be binding or hanging-up on back rollers.
3. Check for flash or burrs on flipper and back rollers.
4. The VF or VIcellmay be giving an intermittent signal. Check the cells for proper switching. Ifthe cells are
OK, check the wiring from the VF cell to the CCC (P4 - Pin 7) for a possible ground to the chassis and VI
cell to the CCC (P4 - Pin 16).

5. [Ifall of previous checks are OK, replace the CCC.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.

REJECT - LONG VF

Symptom:

The flipper cell was blocked for too long atime.
Thisisarejectmessage.

Thebill was rejected because the VF cell was covered too long.

Ifthis message appears often with good bills, check for tight VF flipper operation, incorrect transport to stacker
alignment, oranonoperating stacker.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - VT AGAIN

Symptom:

The transmissive cell was covered.

Thisisareject message.

Abill wasrejected because the VT cell recovered while the bill changer was in the process of validating a bill.
Ifbills are rejected frequently with this message, check for a piece of paper or other material in the transport.
The VT cellmay be giving an intermittent signal.

Corrective Action:

1. Checkthe VT cell for proper switching. Ifthe cell is OK, check the wiring from the VT cell to the CCC (P4 -
Pin 10) for an intermittent open connection.

2. [Ifall of the preceding checks are OK, replace the CCC.

Ifthebillis leftin the transport for more than five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - NO MAG

Symptom:

Notenough magnetic signal fromthe Mag. Amp.

Thisisareject message.

Thebill was rejected because no signals came from the Mag. Amp.

Thebill may have been inserted upside down.

Ifbillsare frequently rejected for this message:

Corrective Action:

1.

4.

5.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.

Check for intermittent connections in the Mag. Amp. harness or the White/Brown, White/Green wires from

the transport to the CCC (P4 - Pins 2 and 5).

Check the bill pressure rollers in the transport for proper spring pressure.
Check the surface of the Mag. head for dirt buildup or foreign material.
Ifall of the preceding checks are OK, replace the Mag. Amp.

Ifthe problem still exists, replace the CCC.
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REJECT - LATE VF
Symptom:
The flipper cell did not cover.
Thisisareject message.
Thebill was rejected because the VF cell was not covered soon enough after the VT cell was covered.
Thebillis possibly tornatits leading edge.
Anobjectis possibly hung-up orjammed in the track.
Ifbills are frequently rejected with this message:
Corrective Action:
1. Check fortight, binding, or sticky flipper operation.
2. Check foranintermittent open circuit in the wiring to the VF cell from the CCC (P4 -Pin 7).

3. Checktherear portion ofthe transport track for any condition that would cause a bill to slow down or hang
up (softdrink residue, catsup, burrs in the track, etc.).

4. Thedrivebelts ofthe transport may be broken or slipping. Check them and replace the drive beltsifnecessary.
5. Ifnoneofthe preceding steps find the problem, replace the CCC.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - SPEED

Symptom:
The transport motor speed is not correct.
Thisisareject message.
The bill was rejected because the transport motor did not run at a constant speed during validation.
Corrective Action:
1. Anobjectispossibly hung-up orjammed in the track.
2. [Ifbillsare frequently rejected for this message, check for tight, binding, or sticky rollers, belts, or flipper.
3. Checkthatthetimingbelttensionisnottoo tight.
4. Checkthatthe+12 VDC supply inthe power control center is correct.

5. Check foranintermittent connection in the wiring for the +12 VDC supply, the Red, Black, and Shield wires,
orthe White/Black encoder signal wire.

6. Checkthe motorand timing gear backlash.

7. Ifall ofthe preceding checks are OK, replace the transport.

8. Iftheproblemstill exists, replacethe CCC.

9. Replacethe power control center ifreplacing the CCC does not correct the problem.

Ifabillisleftin the transport for more than five seconds, the bill changer will go into SELF-CLEAR.
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REJECT - LOST TACH

Symptom:
The tach signal from the transport was lost.

Thisisareject message.

The bill was rejected because the CCC cannot control the transport motor speed without a tach. signal.

Corrective Action:

1. Anobjectispossibly hung-up orjammed in the track.

2. Check foratach. signal as outlined in Test Procedures in Section 3. Replace the transportifthe tach. is bad.

3. Check for intermittent connections in the wiring from the transport to the CCC (P4 - Pin9).

4. Ifall ofthe preceding checks are OK, replace the CCC.

REJECT - VF OPEN

Symptom:
The flipper cell opened too soon.
Thisisarejectmessage.
Thebill wasrejected because the VF cell opened during validation.
Thebillis possibly torn, oritmay have aholeinit.
Anobjectis possibly hung-up orjammed in the track near the flipper.
Ifbillsare frequently rejected for this message, take the following corrective action:
Corrective Action:
1. Check fortight, binding, or sticky flipper operation.
2. Check foranintermittent open circuit in the wiring to the VF cell from CCC (P4 - pin 7).
3. Ifthepreceding checks donot find the problem, replace the CCC.

Ifabillis leftin the transport for five seconds, the bill changer will go into SELF-CLEAR.
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BILL PARAMETER REJECTS

Take correctiveactiononly ifall bills orasignificantnumber of billsreject for the same reason. Besuretotry different
bills and bills of different denominations. Ifthey accept, the bill being rejected has some property the CCC finds
abnormal.

REJECT - BILL (A)

Symptom:
Thebill failed validation because ofalack ofa magnetic signal.
Corrective Action:

1. Replacethe Mag. amp/transport
2. Replacethe CCC.

REJECT - BILL (B)
Symptom:
Thebill failed validation.
Corrective Action:
1. Replacethe Mag. amp/transport

2. Check/cleanthe twobill pressurerollersunder the magnetic head(s) - (may have metal particle contamination).
3. Replacethe CCC.

REJECT - BILL (C)
Symptom:
Thebill failed validation.
Corrective Action:
1. Replacethe Mag. amp/transport

2. Check for good spring tension on the two bill pressure rollers under the magnetic head(s).
3. Replacethe CCC.
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REJECT - BILL (D)
Symptom:
Thebill failed validation.
Corrective Action:

1. Replacethe Mag. amp/transport
2. Replacethe CCC.

REJECT - BILL (E)
Symptom:
Thebill failed validation.

Corrective Action:

1. Checkthe VR/VT cells for proper voltages and switching (refer to Section 3).
2. Replacethe VRcell, VT cell, VR/VT LED or transport.

3. Replacethe CCC.

REJECT - BILL (F)

Symptom:

Thebill failed validation because there is far too much magnetic signal. Referto REJECT -BILL (B).

REJECT - BILL (G)
Symptom:
Thebill failed validation.

Corrective Action:

1. Checkthe VR/VT cells for proper voltages and switching (refer to Section 3).
2. Replacethe VRcell, VT cell, VR/VT LED or transport.

3. Replacethe CCC.

25238802
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REJECT - BILL (H)

Symptom:
The bill failed validation because the information from Mag Head 2 was incorrect.
Corrective Action:
1. Check the White/Green wire from the transport for an Open/Short to the CCC (P4 - Pin 5).

2. Replacethe magamp/transport.
3. Replacethe CCC.

REJECT - BILL (I, J, K, M, or S)

Symptom:

Billsrejected with any of these codes are failing anumber of interrelated magnetic tests.
Corrective Action:

1. Replacethetransport
2. Replacethe CCC.

REJECT - BILL (L)

Symptom:
Thebill failed validation because there was insufficient mag signal from certain points on the bill.
Corrective Action:

1. Replacethetransport
2. Replacethe CCC.

REJECT - BILL (P)

Symptom:
Thebill failed validation due to incorrect mag information from either mag head.

1. Replacethe Mag. amp/transport
2. Replacethe CCC.
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REJECT - NO DENOM

Symptom:
Billsarerejected with this code when the validation tests cannot accurately determine the bill’s denomination.
Corrective Action:

1. Replacethetransport.
2. Replacethe CCC.

REJECT - FAST FEED

Symptom:

Thebillisbeing rejected because its acceptance would exceed the limits established for the Fast-Feed Shutdown
feature. (See Section 2.) The changer will enter the Fast-Feed Shutdown mode as soon as the bill is cleared from
the transport.

REJECT - RETURN SW

Symptom:
Thebill return switch was pushed during validation.
Corrective Action:

1. Donotpush BILL RETURN switch during validation. Check forloose or shorted wires or a shorted switch.
2. [Ifthe switch and wires are OK, replace the CCC.

REJECT - ACCPT OFF

Symptom:
Bill denomination payout was not turned ON.
Corrective Action:

Setthe bill changer to accept the rejected denomination.
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Transport Errors

Transporterrors are considered to be recoverable errors. Thatis, ifthe source ofthe error goes away, the machine
will return to the normal STANDBY mode all by itself. Transporterrors are shown on the status display while they
arepresent. Occasionally after resetting a shutdown error or on power up, a transport error will briefly appear. This
isnormal and shouldnotbe aconcern. A listoftransporterrors follows with an explanation for each and hints on
where to look for trouble.

CLEARING ERRORS

Transporterrors are self-clearing. When the trouble has been repaired, the error will go away on its own.

Bill changer errors are stored in the CCC and must be cleared. To clear an error displayed on the readout, push
the FUNCTION button on the CCC while the CCC is in the NORMAL mode. Ifthe situation that caused the error
isrepaired, the error will be cleared. Multiple errors will be stored in the CCC. Press the FUNCTION button to clear
eacherror asitis displayed on the CCC readout (referred to as the “display”). When all errors are cleared, the
changerwill returnto STANDBY.

CK TRANSPORT MAG

Symptom:

The Mag. amp outputidle voltage isnot within limits (0.24 to 1.60 volts).
Corrective Action:

Check the wires and connectors in the Mag. amp and transport harness.
Replace the Mag. amp circuit board.

Replace the transport.
Replace the CCC.

b=

CK TRANSPORT Vi

Symptom:
The transportinlet cell voltage is not within limits (0 to4.10 volts).
Corrective Action:

Check the Yellow wire and connectors in the transport harness for an open/short back to the CCC P4 pin 14.
Check the VI cell for proper voltage and switching (refer to Section 3).

Replacetheinletcell.

Replace the transport.

Replace the CCC.

kv =
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CK TRANSPORT VF

Symptom:
The transport flipper cell voltage is not within limits (0 to 2.00 volts).
Corrective Action:

Check the Brown wire and connectors in the transport harness for an open/short back to the CCC (P4 Pin 7).
Check the VF cell for proper voltages and switching (refer to Section 3).

Replace the transportinterconnect board.

Replace the transport.

Replace the CCC.

kW=

CK TRANSPORT VT

Symptom:
The transport transmissive cell voltage cannot be adjusted into the range of from 0.50 to 3.60 volts DC.

Corrective Action:

Check the White wire and connectors in the transport for an open/short back to the CCC (P4 Pin 10).
Cleanthe transmissive cell and the LED below it.

Replacethe transport transmissive cell and/or the transmissive/reflective LED.

Replace the transport.

Replace the CCC.

M

CK TRANSPORT VR

Symptom:
The transportreflective cell voltage is not within limits (0.20 to 4.90 volts).
Corrective Action:

Check the Orange wire and connectors in the transport harness for an open short back to the CCC (P4 Pin 13).
Cleanthereflectivecelland LED.

Replacethe transportreflective cell and/or the transmissive/reflective LED.

Replace the transport.

Replace the CCC.

M NE
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Machine Errors

There are two types of machine errors— SHUTDOWN and NON-SHUTDOWN. Shutdown errors are errors which
could cause damage to the machine or incorrect payouts. NON-SHUTDOWN errors are errors involving coin
switches, test switches and the bill return switch.

When a NON-SHUTDOWN error occurs, the switch or switches involved will be locked out of operation. Bill
acceptance willnotbeaffected. Allmachine errors are stored inthe CCC and displayed on the status display during
STANDBY. NON-SHUTDOWN errors are displayed steady without blinking. A1l SHUTDOWN errors are displayed
as blinking messages with the out of service lamp lit. The CCC canrememberupto five errors, however, there will
never be more than one shutdown error, as this will cause the machine to go out of service. All faults ormalfunctions
that cause errors must be repaired and the errors cleared from the CCC before the machine can go back to service.

Clearing Machine Errors
Clearing machine errors is done by simply pushing the FUNCTION button while the erroris displayed. Aseacherror

iscleared, any previous errors will be displayed on the CCC. Press the FUNCTION button to clear each error. After
all errors are cleared and no faults or malfunctions are left in the machine, it will return to the STANDBY state.

Changer Errors (Non-Shutdown)

None ofthese errors cause the bill changer to shut down. While the bill changeris in STANDBY, the last error will
remainonthedisplay.

CK LEFT TEST SW

Symptom:

The left TEST switch was closed longer than three seconds.

Corrective Action:

The LEFT TEST switch input s (or was) showing an incorrect signal.

Inordertopreventspurious payouts, the CCC immediately locks outall TEST switch inputsifitreceives anincorrect
signal from one ofthe TEST switches. Thereafter, thebill changer will stillacceptbills but willnotrespond tothe TEST

switches.

Pressthe FUNCTION button. Ifthe message does notreappear, check the wiring to the TEST switches for intermittent
shortto Ground. Ifthe wiring is OK, the problem may be an intermittent condition in the CCC.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 010 at the end of the TEST
SWITCH troubleshooting.
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CK CTR TEST SW

Symptom:

The center TEST switch was closed longer than three seconds.

Corrective Action:

The CENTERTEST switch input s (or was) showing an incorrect signal.

Inordertopreventspurious payouts, the CCC immediately locks outall TEST switch inputsifitreceives anincorrect
signal from one ofthe TEST switches. Thereafter, thebill changer will stillacceptbills but willnotrespond tothe TEST

switches.

Pressthe FUNCTION button. Ifthe message does notreappear, check the wiring to the TEST switches for intermittent
shortto Ground. Ifthe wiring is OK, the problem may be an intermittent condition in the CCC.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 010 at the end of the TEST
SWITCH troubleshooting.

CK RIGHT TEST SW

Symptom:

Theright TEST switch was closed longer than three seconds.

Corrective Action:

The RIGHT TEST switch inputis (or was) showing an incorrect signal.

Inordertopreventspurious payouts, the CCC immediately locks outall TEST switch inputsifitreceives anincorrect
signal fromone ofthe TEST switches. Thereafter, thebill changer will stillacceptbills but willnotrespond tothe TEST

switches.

Pressthe FUNCTION button. Ifthe message does notreappear, check the wiring to the TEST switches for intermittent
shortto Ground. Ifthe wiring is OK, the problem may be an intermittent condition in the CCC.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 010 at the end of the TEST
SWITCH troubleshooting.
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CK TEST SWITCHES

Symptom:

More than one TEST switch was closed at the same time.

Corrective Action:

More than one TEST switch inputis (or was) showing an incorrect signal.

Inordertopreventspurious payouts, the CCC immediately locks outall TEST switch inputsifitreceives anincorrect
signal from the TEST switches. Thereafter, the bill changer will still accept bills but will notrespond to the TEST

switches.

1. Pressthe FUNCTION button. Ifthe message does not reappear, check the wiring to the TEST switches for
intermittent short to Ground. Ifthe wiring is OK, the problem may be an intermittent condition in the CCC.

2. Ifthemessage reappears after pressing the FUNCTION button, unplug P204 at the back of the power control
centerand try again. Ifthis message reappears, replace the CCC. Ifitdoesn’treappear, replace the power
control center.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 010 at the end of this TEST
SWITCH troubleshooting.
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Chart 010 — No Test Switch Response

Display shows: CK LEFT TEST SW - OR - CK CTR TEST SW
— OR - CK RIGHT TEST SW - OR - CK TEST SWITCHES

The bill changer doesn't respond to the test switches because one of the TEST switch
inputs to the computer is, or was, showing an incorrect signal.

'

Press the FUNCTION button. Does the message reappear?

‘ NO ‘ YES

Check for an intermittent short to Ground Check for a short on R/W, V/W, and BR/W
on the R/W, V/W, and BR/W wires from P4 wires from the CCC to Ground.
and P5 to the power control center. Check
the wiring inside the power control center ‘ YES
from P204 to the power supply circuit
board. .
Remove the Y/W wire from P5 and the R/W,
BR/W wires from P4 to the CCC. Push the
‘ IF OK FUNCTION button. Does the code
reappear?
Possible defective power supply board or
ccc. ‘ YES ‘ NO
Replace the CCC. Replace the power
supply board.
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Changer Errors (Non-Shutdown)
(Continued)

COIN SWITCH ERRORS (BC-1200 ONLY)

CK 25 COIN SWTCH

Symptom:

The 25¢ coin switch was closed too long.

Corrective Action:

The 25¢ coinswitch inputis (or was) showing an incorrect signal.

Inorderto prevent spurious payouts, the CCC immediately locks outall coin switch inputs ifitreceives an incorrect
signal fromthe coin switches. Thereafter, the bill changer will still acceptbills, butit will no longer take coins.

1. Pressthe FUNCTION button. Ifthis message does notreappear, check the wiring to the coin switch circuit for
anintermittentshortto Ground. Ifthe wiring is OK, the problem may be in the CCC or coinswitch circuit board.

2. Ifthismessagereappears after resetting, unplug the coin switch circuit board from the main harness and try
again. Ifthis message reappears, replace the CCC. Ifitdoesn’t, replace the coin switch circuit board.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 020 at the end of this COIN
SWITCH troubleshooting.
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CK 50 COIN SWTCH

Symptom:

The 50¢/$1.00 coin switch was closed too long.

Corrective Action:

The 50¢ coin switch inputis (or was) showing an incorrect signal.

Inorderto prevent spurious payouts, the CCC immediately locks outall coin switch inputs ifitreceives an incorrect
signal fromthe coin switches. Thereafter, the bill changer will still acceptbills, butit will no longer take coins.

1. Pressthe FUNCTION button. Ifthis message does notreappear, check the wiring to the coin switch circuitboard
foranintermittent shortto Ground. Ifthe wiringis OK, the problem may be in the CCC or coin switch circuit
board.

2. Ifthismessagereappears after resetting, unplug the coin switch circuit board from the main harness and try
again. Ifthis message reappears, replace the CCC. Ifitdoesn’t, replace the coin switch circuit board.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 020 at the end of this COIN
SWITCH troubleshooting.

CK COIN SWITCHES

Symptom:

Both coinswitches closed at the same time.

Corrective Action:

Both ofthe coin switch inputs are (or were) showing an incorrect signal.

Inorderto prevent spurious payouts, the CCC immediately locks outall coin switch inputs ifitreceives an incorrect
signal fromthe coin switches. Thereafter, the bill changer will still acceptbills, butit will no longer take coins.

1. Pressthe FUNCTION button. Ifthis message does notreappear, check the wiring to the coin switch circuitboard
foranintermittent shortto Ground. Ifthe wiringis OK, the problem may be inthe CCC or coin switch circuit
board.

2. Ifthismessagereappears after resetting, unplug the coin switch circuit board from the main harness and try
again. Ifthis message reappears, replace the CCC. Ifitdoesn’t, replace the coin switch circuit board.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 020 at the end of this COIN
SWITCH troubleshooting.
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Chart 020 - Bill Changer Doesn’t Accept Coins -
Works OK With Bills

BC-1200 Only

Display shows: CK 25 COIN SW — OR — CK 50/100 COIN SW - OR — CK COIN SWITCHES

One or both of the con switch inputs to the CCC are, or were, showing an incorrect signal.

'

Press the FUNCTION button. Does the message reappear?

‘ NO ‘ YES

Check for an obstruction or other condition Unplug coin acceptor plug P301 and press
that might cause cons to hang up while the FUNCTION button again. Does this
they pass through the coins switch slots. message reappear?
‘ IF OK NO ‘ YES
Check for an intermittent short to Ground Check for a short to Ground
on W/Y and W/BR wires from the CCC (P5) on the W/Y and W/BR wires
to the con switch. from the CCC (P5) to plug
P301.
‘ IF OK Y ‘ IF OK
Possible defective coin switch or CCC. Replace the Replace the CCC.
coin switch.
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CK BILL RETRN SW

Symptom:

Thebill return switch was closed longer than 10 seconds. This error will disable the bill return function. All other
changer functions continue to operate.

Corrective Action:
1. Removethebindorjaminthebill returnlinkage.

2. Check the R/G wire from the bill return to CCC (P5 Pin 9) for a short to ground.
3. Checkthebillreturn switch. Ifitis defective, replaceit. Ifitisnotdefective, replace the CCC.

Bill Changer Errors (Shutdown)

Only one ofthese errors will existatatime. The display will flash the error code indicatinga SHUTDOWN. One of
these errors may also exist with up to three NON-SHUTDOWN errors.

COINDETECTORERRORS WHILEIN THESTANDBY MODE

CKL COIN DETCTR

Symptom:

The left coin detector was blocked while the bill changer was in the STANDBY state. One of the buckets may have
anincorrectchange load.

Corrective Action:

The left coin photodetector inputis, or was, giving an incorrect signal/ or the lefthopper may have been running in
standby mode.

1. Theleft LED onthedispenser may have burned out. Ifthe LED isstill out, check the wiringto that LED. Check
the LED andreplaceitifitis defective.

2. IfallLEDsarenotlit,check the +5VDCLED onthe power control center. Ifitis notlit, check the power supply.
Ifitislit, check+5V power distribution lines in the harness (Blue wires).

3. Pressthe FUNCTION button. Ifthe message reappears, check for dirt on the left detectorand LED. Ifthey
are clean, check the coin photodetector (per Section 3). Ifitis OK, check the wiring from the photodetector
to the CCC for an open connection or short to Ground. Ifno problems are found, replace the CCC.
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4. Ifthismessage does notreappear after resetting the bill changer, check the wiring to the hopper motors and
coin detectors. Ifno problems are found, replace the CCC. Torestore the bill changer to operation, press
the FUNCTION button after correcting the problem.

NOTE:
This error code may be the result of aleaky output to the left hopper drive motor fromthe CCC. Ifthis

is the case, replace the CCC.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 030 at the end of this COIN
DETECTOR troubleshooting.

CK R COIN DETCTR

Symptom:

Theright coin detector was blocked while the bill changer was in the STANDBY state. One of the buckets may have
anincorrectchange load.

Corrective Action:

Theright coin photodetector input s, or was, giving an incorrect signal / one of the hopper motors may have been
running instandby mode.

1. Thecenter LED onthe dispenser may have burned out. Ifthe LED is still OFF, check the wiring to that LED.
Check the LED and replaceitifitis defective.

2. IfallLEDsarenotlit,check the +5VDCLED onthe power control center. Ifitis notlit, check the power supply.
Ifitislit, check+5V power distribution lines in the harness (Blue wires).

3. Pressthe FUNCTION button. Ifthe message reappears, check for dirt on the right detectors and LED. Ifthey
are clean, check the coin photodetector (per Section 3). If they are OK, check the wiring from the
photodetectors to the CCC for an open connection or ashortto Ground. Ifno problems are found, replace
the CCC.

4. Ifthismessage does notreappear after resetting the bill changer, check the wiring to the hopper motors and
coin detectors. Ifno problems are found, replace the CCC. Torestore the bill changer to operation, press
the FUNCTION button after correcting the problem.
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NOTE:

This error code may be the result of aleaky output to the left hopper drive motor fromthe CCC. Ifthis
is the case, replace the CCC.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 030 at the end of this COIN
DETECTOR troubleshooting.

CK COIN DETECTORS

Symptom:

More than one coin detector was blocked while the bill changer was in STANDBY. One ofthe buckets may have
anincorrect change load, or one ofthe hopper motors may have been running in standby mode.

Corrective Action:
More than one of the coin photodetector inputs is, or was, giving an incorrect signal.

1. Oneofthe LEDs onthedispenser may have burned out. Ifany LEDs are out, check the wiring to that LED.
Check the LEDs and replace any defective LEDs.

2. IfallLEDsarenotlit,check the +5VDCLED onthe power control center. Ifitis notlit, check the power supply.
Ifitislit, check+5V power distribution lines in the harness (Blue wires).

3. Pressthe FUNCTION button. Ifthe message reappears, check for dirt on the detectors and LEDs. Ifthey are
clean, check the coin photodetectors (per Section 3). Ifthey are OK, check the wiring from the photodetectors
to the CCC for open connections or shorts to Ground. Ifno problems are found, replace the CCC.

4. Ifthismessage does notreappear after resetting the bill changer, check the wiring to the hopper motors and
coin detectors. Ifno problems are found, replace the CCC. Torestore the bill changer to operation, press
the FUNCTION button after correcting the problem.

NOTE:

This error code may be the result of aleaky output to the left hopper drive motor fromthe CCC. Ifthis
is the case, replace the CCC.

For amore complete troubleshooting sequence, refer to Troubleshooting Chart 030 at the end of this COIN
DETECTOR troubleshooting.
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Chart 030 - Shutdown — Out Of Service Lamp Lit

Display shows: CK L COIN DETCTR - OR —
CK R COIN DETCTR - OR - CK COIN DETCTRS

One or more of the coin photodetectors is, or was, giving an incorrect signal.
happened when the bill changer was in STANDBY. An incorrect change load may be in
one of the buckets, or one of the hopper motors may have been running in standby mode.

This

¥

Are both photodetector LED's lit?

Y NO ¥y VES
Check the LED. Check the Press the FUNCTION button. Does this message reappear?
wiring to the LED in the back of
the dispenser. Replace any unlit ’ ’
LED with the part number NO YES
indicated in the Parts Catalog. Check the O/G, O/BR, Do any of the hopper motors run?
‘ and O/B wires from the
CCC (J4 & J5) to the * *
photodetector for an NO YES
Is the +5VDC LED on the power control center ON? intermittent connection. Check the Check the B/R,
operation of BR, and B/Y
’ IF OK the photo- wires from the
NO YES detector. CCC (P1) to the
Chdecgl\t(he ,B/R’fBR’ See Section hopper motor
Refer to the chart Is the +5VDC much ?hn cce V\|/:|>r1est r:)hm 3 of this for a short to
: e (P1) to the manual. Ground. See
brighter than the other hopper motors for
+5VDC FAILURE three LED's? an intermittent short WARNING.
+5VDC LED OUT to Ground. See IF OK
NO YES WARNING. IF OK
Check the continuity
’ * IF OK of O/G, O/B, and
. . . O/BR wires from the
Are the transport A defective +5V regulator VR802. Possible intermittent CCC (J4 & J5) to
LED's ON? Replace it with the part indicated in photodetector or LED the photodetector.
the components list for the power on the dispenser.
YES I NO supply board. See NOTE. ’ IF OK ‘ IF OK v
; Possible defective CCC. Replace the CCC.
A harness problem exists. Unplug J203 from the power
Check continuity from the control center.  Check for
main harness terminal block +5VDC between pins J203-4
to the dispenser (Blue and and J202-8. Is the voltage .
Black wires). between 4.5VDC and 5.5VDC? WARNING:
I YES NO This circuit operates on the 120 VAC
’ line voltage. Always turn the power
OFF when you work on this circuitry.
A harness problem exists. An internal harness Also, if any possibility exists that the

Black wires).

Check the continuity from
J203-4 and J202-8 to the
dispenser P402 (Blue and

problem. Replace the
power control center.

wall outlet may be wired backward, or
if the changer is connected to a wall

NOTE:

outletvia a 2-prong grounding adaptor,
pullthe cord fromthe outlet before work-
ing on this circuit. Serious electrical
shock could result otherwise.

Ifthe +5VDC LED is much brighter than the others, due to VR802 being defective, the transport cell LEDs, display LEDs,
and photodetector LEDs could be burned out.
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Section 4: Troubleshooting

L DETCTR ON LONG

Symptom:

Whilereplenishing, the left detector was blocked too long.

Corrective Action:

Duringthelastreplenish cycle, the system detected acoin pulse from the dispenser that was much longer than normal.
Mostlikely, anincorrect change load has been deposited into one of the change buckets.

1.

4.

5.

A detector LED could have burned out during the replenish cycle. Ifthe LEDs are lit, reset the bill changer
and see ifit goes back into SHUTDOWN. If so, refer to new status message that will appear.

Ifthebill changer stays in service, then check the left photo detector (per Section 3) and wiring.
Also, check the upper coin chute for anything that would hold a coin up and block the detector.
Ifeverything looks OK, replace the CCC.

Torestore the bill changer to service, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 040 at the end of this
DETECTOR troubleshooting.
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R DETCTR ON LONG

Symptom:
Whilereplenishing, the right detector was blocked too long.
Corrective Action:

Duringthelastreplenishcycle, the system detected acoin pulse from the dispenser that was much longer than normal.
Mostlikely, anincorrect change load has been deposited into one of the change buckets.

1. Adetector LED could have burned out during the replenish cycle. Ifthe LEDs are lit, reset the bill changer
and see ifiit goes back into SHUTDOWN. If'so, refer to new status message that will appear.

2. Ifthebill changerstaysinservice, then check the right photo detector (per Section 3) and wiring.
3. Also,check theupper coin chute for anything that would hold a coin up and block the detector.
4. Ifeverythinglooks OK,replacethe CCC.

5. Torestorethebill changer to service, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 040 at the end of this
DETECTOR troubleshooting.
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Section 4: Troubleshooting

DETCTRS ON LONG

Symptom:

Whilereplenishing, more than one detector was blocked too long.

Corrective Action:

Duringthelastreplenish cycle, the system detected acoin pulse from the dispenser that was much longer than normal.
Mostlikely, anincorrect change load has been deposited into one of the change buckets.

1.

6.

A detector LED could have burned out during the replenish cycle. Ifthe LEDs are lit, reset the bill changer
and see ifit goes back into SHUTDOWN. If so, refer to new status message that will appear.

Ifthebill changer stays in service, then check the photo detectors (per Section 3) and wiring.

Ifall three LEDs are not lit, check the +5 VDC LED on the power supply. Ifthe +5 VDC LED is OFF, check
the power supply. Ifthe +5 VDC LED is ON, check the harness.

Also, check the upper coin chute for anything that would hold a coin up and block the detectors.
Ifeverything looks OK, replace the CCC.

Torestore the bill changer to service, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 040 at the end of this
DETECTOR troubleshooting.
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CANNOT PAYOUT VALUE

Symptom:
Unable to pay outinserted combination.
Corrective Action:

Check to make sure the coin mechanismis wired correctly. Reset by pressing the FUNCTION button.

ERROR ??

Symptom:

Unknown error code xxx.

Corrective Action:

The changer detected an unknown error.
1. Pressthe FUNCTION button to reset the bill changer.
2. Runafewtestvends.
3. Iftheerrorreturns, replace the CCC.

4. IfOK, putthe changer back in service and watch for recurrence of the error.
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Section 4: Troubleshooting

Chart 040 - Shutdown - Out Of Service Lamp Lit

Display shows: L DETCTR ON LONG - OR-R DETCTR ON LONG

During the last replenish cycle, the system detected a coin pulse from the dispenser that
was much longer than normal. Most likely, one of the change buckets has an incorrect
change load.

¥

Are both photodetector LED's lit?

¥ NO

Check the wiring to the LED in
the back of the dispenser.
Replace any unlit LED with the
part indicated in the components
list for the power supply board.

¥ YES

Press the FUNCTION button. Does the machine go back

into SHUTDOWN?

Yy YES

‘ IF ALL 3 LED'S ARE OUT

A new status message
will appear. See the
troubleshooting chart

I o

Check for a restriction in the
upper coin chute that would
hold up coins.

Is the +5VDC LED on the power control center ON?

for the new message.

‘NO

Refer to the chart

+5VDC FAILURE
+5VDC LED OUT

‘ YES

Is the +5VDC much
brighter than the other
three LED's?

| no

YES

\

Are the transport
LED's ON?

YES I NO

A defective +5V regulator VR802.
Replace it with the part indicated in
the components list for the power
supply board. See NOTE.

!

A harness problem exists.
Check continuity from
J203-4 and J202-8 to the
dispenser J402 (Blue and
Black wires).

Unplug J203 from the power
control center.  Check for
+5VDC between pins J203-4
and J202-8. Is the voltage
between 4.5VDC and 5.5VDC?

I YES NO

Y

A harness problem exists.
(Blue and Black wires.)

An internal harness
problem. Replace the
power control center.

‘ IF OK

Check the O/BR, O/B, and O/G
wires from the CCC to the
photodetector for an intermittent

open circuit.
; OR

A defective CCC. Replace with
anew CCC.

NOTE:

Make sure the change load in the buckets is
correctbefore restoring the machinetoservice.

Ifthe +5VDC LED is much brighter than the
others, due to VR802 being defective, the
transport cell LEDs, display LEDs, and pho-
todetector LEDs could be burned out.

Testing the coin detectors with objects other
than actual coins (using yourfingers, scales,
metal strips, etc.) may cause the machine to
shutdown with this fault message showing.
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EXTRA COIN - L HOP

Symptom:
More than one extra coin was detected passing through the left detector.
Corrective Action:

Since lasttimebill changer was reset, the bill changer may have dispensed two more coins than it should have during
the replenish cycle. One ofthe buckets could have an incorrect change load.

1. Mostlikely, the problemisnotelectrical. Probable causes are: Faulty hopper motor brakes, or worn parts
on hopper motors.

2. Also,thepossible cause could be intermittent connections to the coin detectors, detector LEDs, or wiring.
3. Torestore thebill changer to operation, press the FUNCTION button after correcting the problem.

Foramore complete troubleshooting sequence, refer to Troubleshooting Chart 050 at the end of this EXTRA
COIN troubleshooting.

EXTRA COIN - R HOP

Symptom:
More than one extra coin was detected passing through the right detector.
Corrective Action:

Since lasttime bill changer was reset, the bill changer may have dispensed two more coins than it should have during
the replenish cycle. One ofthe buckets could have an incorrect change load.

1. Mostlikely, the problemisnotelectrical. Probable causes are: Faulty hopper motor brakes, or worn parts
on hopper motors.

2. Also,thepossible cause could be intermittent connections to the coin detectors, detector LEDs, or wiring.
3. Torestorethebill changer to operation, press the FUNCTION button after correcting the problem.

Foramore complete troubleshooting sequence, refer to Troubleshooting Chart 050 at the end of this EXTRA
COIN troubleshooting.
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Section 4: Troubleshooting

Chart 050 - Shutdown - Out Of Service Lamp Lit

Display shows: EXTRA COIN L HOP — OR — EXTRA COIN R HOP

Since the last time the bill changer was reset, it may have dispensed
two more coins than it should have. Most likely, one of the change
buckets has an incorrect change load.

y

Check the indicated hopper motor for faulty brake operation or
coasting armatures. If bad, replace the motor.

‘IFOK

The computer received wrong count signals. Check the O/G, O/BR,
and O/B wires from the CCC (P4 & P5) to the dispenser. Check the
+5V (Blue wire) and the Ground (Black wire) to the dispenser.

‘IFOK

Check for dirt or film on the photodetector and LED. Clean if dirty.

‘IFOK

Make several test vends. If the problem recurs, replace the CCC. If
not, restore the machine to service and watch for recurrences.

NOTE:

Make sure change load in buckets is correct before
restoringmachineto service.

Testing the detectors with objects other than actual
coins (using your fingers, scales, metal strips, etc.)
may cause the machine to shutdown with this fault
message showing.
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L

HOPPER EMPTY

Symptom:

Thelefthopperis empty.

Corrective Action:

Thebill changer was shutdown because the count from the left-hand hopper was not satisfied within 180 seconds.

One change bucket will have an incorrect change load from the lefthopper.

1.

Check the left-hand hopper. Ifnotempty or low on coins, check for dirt buildup on the coin path orajammed
hopper.

Ifthe hopperlooks OK, check the change buckets to see if one is overloaded with coins from the left-hand
hopper.

Ifitis overloaded, check the left coin detector or the wiring to the detector. Ifthese check OK, replace the
CCC.

Ifthe buckets arenot overloaded, reset the bill changer and TEST VEND to see if the left-hand hopper runs.
Ifthe motor does not run, check the motor and wiring to it. If OK, replace the CCC.

Torestore the bill changer to operation, press the FUNCTION button after correcting the problem.

NOTE:
Ifacustomer has been “shortchanged” ona $10 or $20 billwhen this fault occurred, after resetting the

changerto normal operation the display will show “AMT DUE XY Z” with X, Y, and Zbeing the number
of coins ortokens the customeris owed from the left, center, and right hoppers respectively.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 060 at the end of this
HOPPER EMPTY troubleshooting.
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Section 4: Troubleshooting

R HOPPER EMPTY

Symptom:
Therighthopperisempty.
Corrective Action:
Thebill changer was shutdown because the count from the right-hand hopper was not satisfied within 180 seconds.
One change bucket will have an incorrect change load from the right-hand hopper.
1. Checktheright-hand hopper.
2. Ifitisnotempty or low on coins, check for dirt buildup on the coin path or ajammed hopper.

3. Ifthehopperlooks OK, check the change buckets to see if one is overloaded with coins from the right-hand
hopper.

4. TIfitisoverloaded, check theright-hand coin detector or the wiring to the detector. Ifthese check OK, replace
the CCC.

5. Ifthebucketsarenotoverloaded, reset the bill changer and TEST VEND to see if the right-hand hopper runs.
Ifthe motor does not run, check the motor and the wiring to it. Ifitis OK, replace the CCC.

6. Torestore thebill changer to operation, press the FUNCTION button after correcting the problem.

NOTE:
Ifacustomer has been “shortchanged” ona $10 or $20 billwhen this fault occurred, after resetting the

changerto normal operation the display will show “AMT DUE XY Z” with X, Y, and Zbeing the number
of coins ortokens the customeris owed from the left, center, and right hoppers respectively.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 060 at the end of this
HOPPER EMPTY troubleshooting.
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HOPPERS EMPTY

Symptom:
Both hoppers are empty (MC mode message).
Corrective Action:
1. Refillallthehhoppers.
2. Thechanger shutdown because the count could not be satisfied using either of the hoppers.
3. Onechangebucket will have anincorrectload.
4. Ifanyofhehoppersare not empty, check for dirt buildup on the coin path or ajammed hopper.
5. Resetthebill changer by pushing the FUNCTION button then TESTVEND to see ifall the hopper motors start
running. Ifone or more motors fail to run, check the motors and associated wiring. Ifthey are OK, replace

the CCC.

6. Whenthe problemis corrected, press the FUNCTION button to return the changer to service.

NOTE:

Ifa customer has been “shortchanged” ona $10 or $20 bill when this fault occurred, after resetting the
changerto normal operation the display will show “AMT DUE XY Z” with X,Y,and Zbeing the number
of coins ortokens the customeris owed from the left, center, and right hoppers respectively.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 060 at the end of this
HOPPER EMPTY troubleshooting.
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Section 4: Troubleshooting

Chart 060 - Shutdown - Out Of Service Lamp Lit

Display shows: L HOPPER EMPTY
— OR - RHOPPER EMPTY — OR - HOPPERS EMPTY

The changer was not shut down because the count from the hopper was not satisfied
within 180 seconds. One bucket will have incorrect change.

¥

Is the hopper empty or low on coins?

¥y YES ¥ NO
Reload the bill changer. Remove the hopper and look into the change
buckets. Is one bucket overloaded with coins

from the hopper?

I NO ‘ YES
’ The coin detector may be shorted.
Replace the photodetector
Press the FUNCTION button. assembly with the part indicated
in the Parts Catalog.
‘ ¥ OR
Leave the hopper out. TEST VEND one
denomination that will dispense at least The CCC board may have a
one coin from the hopper. Does the shorted coin detector input.
motor run properly? Replace the CCC.
‘ NO YES

See the chart titled:

ONE OR MORE HOPPER .
MOTORS FAIL TO RUN NOTE .

Make sure the change load in the buckets is correct
Y before restoring the machine to service.

Check the hopper for poor coin pickup.
The most likely causes are dirt buildup in
the coin path or worn parts. Also check
for a jammed hopper.

‘ IF OK MC DISPENSE MODE
If the problem recurs, exchange : :
hoppers. | If the. problem stays with the Since allthreehoppersrpustappearemptybeforetheb111
hopper, replace the hopper. If the changer shuts down, this message (HOPPERS EMPTY)
problem remains with the same hopper does not indicate any one particular hopper. Check all

position, replace the CCC.

three hoppers for the conditions indicated in this chart.
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CK STACKER

Symptom:

The stacker did not return to the HOME position.

If the machine is in SHUTDOWN and this message is showing, the bill stacker monitorinput

is active.

1. Leavethepower ON. Disconnectthe main harness atthe bill stacker. Press the FUNCTION button.

2. Ifthemessage disappears, replace the bill stacker. Ifthe message reappears, replace the computer control
center.

3. Ifthemessagestill exists, check the stacker monitor line (Green/White wire) from the stacker plug to the CCC
forashortto the chassis.

4. The stacker cam switch may be out of adjustment, the stacker relay may be stuck, the stacker motor brake
may be stuck, or the motor itself may be defective.

5. Torestore the machine to operation, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 070.

CK STACKER NL

Symptom:

The stacker engages, but does not leave the HOME position.

1.

2.

Leavethe power ON. Disconnect the main harness at the bill stacker. Press the FUNCTION button.

Ifthe message disappears, replace the bill stacker. Ifthe message reappears, replace the computer control
center.

Ifthe message still exists, check the stacker monitor line (Green/White wire) from the stacker plug to the CCC
forashortto the chassis.

The stacker cam switch may be out of adjustment, the stacker relay may be stuck, the stacker motor brake
may be stuck, or the motor itself may be defective.

Torestore the machine to operation, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 070.
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Section 4: Troubleshooting

Chart 070 - Shutdown - Out Of Service Lamp Lit

Display shows: CK STACKER

The bill stacker monitor line to the computer is active.

'

Leave the power ON. Disconnect plug P501 at the side of the bill stacker. Press the
FUNCTION button on the CCC. Does the machine return to service?

‘ YES ‘ NO

Defective bill stacker. Replace with a new Check the G/W wire from the CCC (J4-8) to
bill stacker or see chart titled "BILL the stacker plug. Check for grounded
STACKER PROBLEMS". condition.

‘ IF OK

Defective computer board; replace the CCC.

NOTE:

The machine can be returnedto service by turning the
power OFF and correcting the problem. (In some
cases, the FUNCTION button may have to be
pressed.)
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BC-1200/1400 Bill and Coin Changer

BUCKET PWR FLT

Symptom:
One of the bucket coils was detected active when it should notbe.
Corrective Action:

Machine has been shut down because one or more of the bucket solenoids were energized during standby. Most
likely, one of the buckets has an incorrect change load.

1. Check R813 onthe power supply assembly for possible shorts to the chassis.

2. Check C816 onthe power supply circuit board for excess leakage.

3. Check fora faulty CCC or ashort in the wiring to the buckets.

4. Alsocheck fora faulty suppression diode on the dispenser.

5. Checkthediodes.

6. Torestorethemachineto service, press the FUNCTION button after correcting the problem.

Useavolt-ohmmeter inaccordance with the troubleshooting chart for this error to establish whether on not itis safe
toinstall areplacement CCC'.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 080 on the next page.

'Installing a replacement CCC in the machine without determining the cause of the original failure may destroy the
replacement CCC.
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Section 4: Troubleshooting

Chart 080 - Shutdown - Out Of Service Lamp Lit

Display shows: BUCKET PWR FLT

One or more of the bucket solenoids was energized during STANDBY. Most likely, an
incorrect change load is in one of the buckets.

'

Press the FUNCTION button on the CCC. Does the message reappear?

‘ NO ‘ YES

Check the R/B, Y/BR, BL/W, and V/O wires Unplug P2 from the CCC and press the
from the CCC to the bucket solenoids for FUNCTION button. Does the message
an intermittent short to Ground. reappear?
; NO ; YES ‘ NO
Check resistor R813 on the power supply Unplug P4 from the CCC and YES Replace the CCC.
circuit board for open connections. press the FUNCTION button. g See CAUTION.
Does the code reappear?
‘ IF OK
NO
Check C816 on the power supply board for
excessive leakage. Turn the power OFF. Check the R/B, Y/BR, and BL/W wires
at J2 and the V/O wire at J204-1 for a short to Ground. Does
‘ IF OK a short exist?
Replace the CCC. See CAUTION. ‘ NO ‘ YES
Replace the CCC. Unplug P402 from the dispenser.
See CAUTION. Does the short disappear?
‘ NO ; YES
Unplug P402 from the power control Replace the dispenser.
center. Does the short disappear?

‘ NO ‘ YES
the

Short in main Replace the power
machine harness. control center.

CAUTION:

Installing a new CCC without determining the cause of the failure may destroy the new board. Use
anohmmeterto determineifitis safe toinstallanew CCC. Ifyou use anohmmeter, check for shorts
(less than seven ohms) between the V/O wire, Y/BR, and BL/W or Ground.
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BUCKET NOT OPEN

Symptom:
Abucket coil did not draw current when it was energized.
Thisisafaultcode.

The machinehas been shutdown because one ofthe bucket solenoids failed to energize properly foranormal vend.
Anincorrect change load may be in one of the buckets.

Corrective Action:
1. Themostlikely causein a faulty computer control center or open connection in the wiring to the bucket.
2. Check R813 onthe power supply assembly for possible open circuit conditions.
3. Possibledefective drive transistor on the CCC —replace the CCC'.
4. Torestorethe machinetoservice, press the FUNCTION button after correcting the problem.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 090 on the next page.

'"Use a volt-ohmmeterin accordance with the troubleshooting chart for this error to establish whether on notitis safe
toinstallareplacementboard. Installing areplacement CCC inthe machine withoutdetermining the cause of the original
failure may destroy the replacement
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Section 4: Troubleshooting

Chart 090 - Shutdown - Out Of Service Lamp Lit

Display shows: BUCKET NOT OPEN

One of the bucket solenoids failed to energize properly for a normal vend.

'

Press the reset switch. Try several test vends from each of the three buckets. Does one
cause a BUCKET NOT OPEN error message?

‘ NO ‘ YES

Possible defective computer control center. Do all three buckets cause a BUCKET NOT OPEN error

message?
‘ OR
Intermittent open connection in the V/O, ‘ NO ‘ YES

R/B, Y/BR, or BL/W wires.
Check the wiring and solenoid Check the V/O wire for open
associated with the bucket that connections (J204 of the
caused the shutdown for an open power control center to the
connection. dispenser).

‘ IF OK ‘ IF OK

Replace the computer control center. See CAUTION.

CAUTION:

Installing a new CCC without determining the cause of the failure may destroy the new board. Use
anohmmeterto determineifitis safe toinstallanew CCC. If you use anohmmeter, check for shorts
(less than seven ohms) between the V/O wire, Y/BR, and BL/W or Ground.
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BUCKET STAYS ON

Symptom:
A bucketsolenoid continued to draw current after it was de-energized.
Thisisafaultcode.

The machine has been shut down because one of the bucket solenoids was energized too long duringanormal vend.
Mostlikely, one of the buckets has an incorrect change load.

Corrective Action:
1. Themostlikely causeina faulty computer control center or an intermittent short in the wiring to the buckets.
2. Also, check fora faulty suppression diode on the dispenser.
3. Checkthediodes.
4. Torestorethe machineto service, press the FUNCTION button after correcting the problem.

5. Useavolt-ohmmeter in accordance with Troubleshooting Chart 100for this error to establish whether on
notitissafetoinstallareplacement CCC'.

For a more complete troubleshooting sequence, refer to Troubleshooting Chart 100 on the next page.

'Installing a replacement CCC in the machine without determining the cause of the original failure may destroy the
replacement CCC.
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Section 4: Troubleshooting

Chart 100 - Shutdown - Out Of Service Lamp Lit

Display shows: BUCKET STAYS ON

One of the bucket solenoids was energized too long during a normal vend. Most likely,
there is an incorrect change load in one of the buckets.

'

Press the FUNCTION button. Does the machine shut down with the message "BUCKET

POWER ON"?
NO YES
Try several test vents from each of the three buckets. See chart titled "BUCKET POWER ON".
Does one cause this shutdown?
NO [ ves
Possible defective CCC. ‘

Check the suppression diode and wiring
associated with the bucket that caused
OR the shutdown. NOTE: Disconnect the
bucket solenoid from the dispenser
when testing the diode.

Intermittent short from the R/B, Y/BR, or
BL/W wire to Ground.

IF OK

Replace the CCC. See CAUTION.

CAUTION:

Installing a new CCC without determining the cause of the failure may destroy the new board. Use
anohmmeterto determineifitis safe toinstallanew CCC. Ifyou use anohmmeter, check for shorts
(less than seven ohms) between the V/O wire, Y/BR, and BL/W or Ground.
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One or Both Hopper Motors Fail to Run

Do either of the hopper motors run?

NO

Press the FUNCTION button and test vend using a
dollar bill. Does the stacker operate?

YES

NO

YES

for $1.00.
PROBLEMS?

Determine which motor does not run. Program to test
Does the display indicate HOPPER

‘ YES

Check for an open circuit
from P402 pins 1, 3, and 4
to the dispenser motors.
See CAUTION.

OR

Stuck contact on the power
control  center  board.
Replace the relay with the
part indicated in the Parts
Catalog.

Check the wiring associated
with the faulty hopper from
P1 pins 7 and 11 to J402
pins 1 and 3 for an open
circuit.

Check for an open circuit
from power control center
J204 pin 8 to CCC P3 pin 8
120 VAC return (White
wire). See CAUTION.

OR

Defective wiring in the
power supply. replace the
power control center.

OR

Replace the CCC.

IF OK

Defective motor.

Lo,

NO

A

Defective computer board.
Replace the CCC.

WARNING:

120 VAC circuitry. Turnthe power OFF and pull the
plug from the wall before making this check.
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Section 4: Troubleshooting

Bill Transport Fails to Run in One or Both Directions
(Works OK for Coins and Test Switches)

Does the transport run in one direction?

NO

Does the motor hum?

NO

YES

YES

Does the transport run forward?

‘No

‘ YES

Cover the VI cell Does the transport run
Check the wire from J202 Are the timing belts Does the display show in a runaway condition?
pin 1 to P3 pin 2 for an too tight? "VALIDATING"?
open circuit.
YES NO NO YES NO YES
NO
Replace the Check the VI Check the transport
Check for +12VDC at motor. cell (Section 3). motor + and - from P1
J202 pin 1. pins 2 and 3 to J701
pins 11 and 12 for an
v IF OK | open circuit.
NO YES Adjust the timing belt
tension following the Check the YES NO
Replace the procedure in Section 3 Yellow wire
power control of this manual. at J706 pin
center. 7 for a short Replace Replace
to Ground. the main the CCC.
v harness.
Check for an open circuit IF OK Check the transport
between P706 pins 1-13 and encoder wiring at
J701 pins 1-13. Replace J706 pin 9 to P4 pin 9.
the CCC. Is there an open
YES NO circuit?
Replace the Check for voltage between YES NO
transport J701 pins 11 and 12 while
harnbeiss coverlng VI. Is voltage Replace/repair Replace
assemoly. present? the main harness. the CCC.
NO YES
Check the main Replace the
harness wiring motor.
for continuity of
motor wires.
YES
Replace the
CCcC.
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Bill Changer Steals Coins - Works OK with Bills

(BC-1200 only)

Intermittent

How often does this happen?

Continuous

Intermittent open circuit in the wiring to the
coin switch board. Check B, BL, W/BR,
and R wires to the coin acceptor.

OR

Does the display show a COIN ERROR?

‘NO

‘ YES

Broken, bound, or worn bucket assembly.

Are all denominations
of coins being stolen?

Does the vend counter

OR

Momentary loss of 12VAC line voltage
during the machine cycle.

OR

Defective CCC.

YES

No +5VDC or
Ground at the
coin switch
board. Check
the B and BL
wires back
through the
power supply.

OR

CCcC.

Y

operate?
NO YES NO
Defective Shorted (less than 7

ohms) bucket
solenoid, suppression
diode, or vend
counter; or broken,
bound, or warn
bucket assembly.

Defective coin switch board.

Check the coin
lockout coil for
activation.
Check the
adjustment of
the lockout
fingers on the
solenoid.

OR

Open circuit in the W/BR or
W/Y wires from the coin
switch board to the CCC

(P5).

OR

OR

Defective CCC.
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Section 4: Troubleshooting

Bill Changer Steals Bills - Works OK with Coins

Intermittent

How often does this happen?

Continuous

Sticky VF flipper at the back of the
transport.

OR

Does this happen with all escrow vends?

‘ ONLY ONE ‘ ALL

Broken, bound, or worn bucket assembly.

Broken, bound, or

OR

Does the vend counter

Transport motor may not be reversing.
See chart titled "BILL TRANSPORT FAILS
TO RUN".

warn bucket assembly. operate?
OR NO YES
Shorted (less than 7 Defective CCC.

ohms) bucket solenoid
or suppression diode.

OR

Defective CCC.

Transport motor may
not be reversing. See
chart titled "BILL
TRANSPORT FAILS
TO RUN".
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Bill Changer Steals Bills and Coins

(Gives No Change)
(BC-1200 only)

Intermittent

How often does this happen?

Continuous

!

[ on

Broken, bound, or worn bucket assembly.

Broken, bound, or worn bucket assembly.

or

[ on

Intermittent 12VDC failure to the board.
Check the V and B wires to the CCC from

Defective +40VDC supply at J204 pin 1.
Replace the power supply board on the
power control center.

P202.
‘ OR

Momentary loss of 120VAC line voltage
during the machine cycle.

} or

Defective CCC.

} or

Defective CCC.
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Section 4: Troubleshooting

Bill Changer Gives Erratic Payout for Bills and Coins

(No Error Messages)

previous vend?

Do erratic payouts often occur in succession, with one making up shortage from the

‘ YES

o

Broken, bound, or worn bucket assembly.

[ on

Check for coin hangup in the upper coin
chute, lower coin chute, and in the coin

Check for coin hangup in the upper coin
chute, lower coin chute, and in the coin

bucket.
‘ OR

Broken, bound, or worn bucket assembly.

bucket.
‘ OR

Weak or unfiltered +40VDC line at J204
pin 1. Replace the power supply board in
the power control center.

} or

Bad power transformer. Replace the
power control center.

} or

Replace the CCC.
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Bill Stacker Problems

Does the stacker motor run at all?

YES

NO

The stacker cam switches are out of
adjustment. See the adjustment
procedures in Section 3 of this manual.

In addition to the steps at the left, check
the following:

OR

OR

Defective driver board in the stacker.

Defective stacker motor.

OR

OR

Defective stacker cam switch.

OR

A harness problem exists inside the
stacker. Replace the stacker.

Open condition in one or more of the
following lines:

G/O from the computer board to the
stacker.

Red from the power control center P203 to
the stacker.

Black from the stacker to P202.

W and W/B (120VAC) from the stacker to
the power control center P204.
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Section 4: Troubleshooting

+5 VDC Failure, +5 VDC LED Out

Is the +12VDC LED out?

YES NO
Is the +30VDC LED out? Turn the power OFF, unplug P203, and allow VR802 to cool
approximately 4-5 minutes. Turn the power ON (with P203

still unplugged). Does the +5VDC LED come ON?

YES NO
NO YES
Defective power supply Defective power supply board A short to Ground exists in
(not board). Replace the in the power control center. the +5V lines (Blue wires)
power control center. at the dispenser, transport,
OR or in the main machine
harness.
OR
. OR
120VAC line voltage not
getting to the power supply.
Check the connections at Defective 5VDC regulator VR802.
the power junction box (see
WARNING).
OR

Defective circuitry in the power supply. Replace the power
control center.

WARNING:

120 VAC circuitry. Turnthe power OFF and pull the plug from the wall before making this check.
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DETAILED CONTROL COMPUTER BOARD OPERATION

The following descriptionisnotintended for the casual repair person or thenovice technician. Itdetails the electronics
found on the control computer board. No attempt should be made to repair this board unless you have had
considerable experience troubleshooting and repairing complex, microprocessor-controlled electronic circuit
boards. Rowe suggests that you send any defective CCC boards back to the factory for proper servicing.

Figure 4-5 is a four-sheet schematic of the 65077458 Changer Control Computer board. Sheet 1 shows the
microprocessor, memory,and address decoding circuits. Sheet2 showsthe 16-character alphanumeric display and
its control circuits. Sheet 3 shows the outputinterface circuits. Sheet4 shows the inputinterface circuits.

Sheet 1: Control Computer

U20isa 8097 microprocessor. Ithas eight channels of analog-to-digital conversion onitused to process analog
signals coming from the transport. There are also anumber of special high-speed input and output pins along with
several I/O port pins. The CMOS version of the microprocessor (80C196) may be used in place of the NMOS
8097. Whenthe CMOS versionis used, the crystal frequency must change from 12 MHzto 3 MHz, and jumper
J1 mustbe in the 1-2 position. J1 mustbe in the 2-3 position when the NMOS 8097 microprocessor is used.

CAUTION:

Damage to the microprocessor (V20) may resultifthe J1 jumperis installed wrong. Use position 1-
2 forthe CMOS 80C196 and position 2-3 for the NMOS 8097.

RESET CIRCUIT

Theresetcircuitis based onthe U21, whichis alow-voltage detector circuit. Voltageisapplied to Pin 2 from the
S-voltregulator VR1. Whenthe input voltage on Pin 2 reaches the proper level, the Reset output on Pin 1 goes HIGH.
When Reset goes HIGH, U20 Pin 16 also goes HIGH, taking the processor out of reset. Resetalso goesto the base
of Q18, which controls RAM selection, battery power, and the switched 12-voltsource.

With U21 Pin 1 LOW (RESET active), Q18 is OFF. R74 will pull down the base of Q9, Q17, and Q20, keeping
allthree turned OFF.

With Q9 OFF, the RAM chip select from U12A Pin 3 isblocked form reachingthe RAM, U10. R73 pullsthe RAM
chipselectup and keepsitdeselected.

With Q17 OFF, Q15 stays OFF, allowing the battery voltage to be applied tothe RAM. U10 Pins 26 and 28 through
R150. Thebattery voltage will allow the RAM to retain its memory during RESET and whenever there is no power
applied to the board.

WithQ18 OFF, Q20 iskept OFF by R107, which in turnkeeps Q13 OFF, which leaves the switched 12-volt supply
OFF.

When U21 Pin I goes HIGH (RESET notactive), Q18 supplies +5 volts to the bases of Q9,Q17,and Q18, turning
each ofthem ON.
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With Q9 ON, the RAM chipselect form U12A Pin 3 is allowed to pass through Q9 and be appliedtothe RAM U 10
Pin20. When Q9is ON, iteffectively becomes transparent.

With Q17 ON, thebase of Q15 is pulled down, turning on Q15. When Q15 is ON, the +5-volt supply is applied
tothe RAM U10 Pins 26 and 28 through Q15, relieving the battery.

With Q18 ON, voltage is applied to R157, providing a pull up for Q20. In this case, U20 Pin 30 through Q19 is
the controlling factor. When U20 Pin 301is HIGH, Q19 is turned ON, which keeps Q20 OFF, which in turn keeps
Q13 and the switched 12-volt supply OFF. When U20 Pin 30is LOW, Q19 turns OFF, allowing Q20 to turn ON
through the pullup R157. This turns ON Q13 and the switched 12-voltsupply.

/0 PORTS

US8isaninputbufferdecoded by U13 ataddress C200 hex. This portreads the PROGRAMMING/NORMAL mode
switch, all pushbutton switches, and the machine code information. When the processor reads memory locations
C200, the information on the switches will be brought into the processor.

Ul9isaninputbuffer decoded by U13 ataddress C600. This portreads the TEST switches, coin switches, and
dispenser coin detectors. When the processor reads memory location C600, the information on these devices will
be brought into the processor.

USisandoutputlatch decoded by U13 ataddress C100 hex. U5 controls the hopper motors, the stacker, and coin
lockoutcoil. Theinterface circuits for these functions are contained on sheet 3.

Ul6isanRS485 interface chip allowing communication to test equipment and the Rowe BC programming aid.

Ul5isan EPROM used to store information thatmustbe kept, even ifthe battery voltage tothe RAM dies. Original
date of manufacture, programming information, and other things are stored inthe EPROM.

Sheet 2: Digital Display Driver

DS1 isthe vacuum fluorescentdisplay. Itnormally requires anegative supply voltage to operate. The bill changer
doesnotprovide anegative supply, so the display tube and the display driver chip U1 are both "floating", that s, they
donothaveadirect groundreference. This effectively simulates anegative supply.

R17through R22 provide level shifting of the display clock, data, and reset control lines. Each pair of resistors sets
up avoltage divider, allowing the digital input signals on U14 to be level shifted to the voltages needed by U1.

Wheninvestigating this area, verify the proper voltages developed by the zener diodes. Referencing allmeasurements
to ground, U1 Pin 1 should be +30 VDC, U1 Pin 18 should be +14 VDC, DS1 Pin I should be +6.2 VDC, and
DS1Pin34shouldbe+11.8 VDC. Voltageson U1 Pins 20,21, and 22 should swing between +30 VDC and +20
VDC.
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Sheet 3: Output Circuits

Alloutputcircuits, exceptthe transport transmissive/reflective LED driver circuit, are inactive when the switched +12
VDC supply is OFF. This keeps all the motors, solenoids, and coils in the machine from operating when the machine
is turned ON and OFF, or whenever the RESET line from U21 is LOW.

TRANSPORT MOTOR CONTROL

The transport motor drive comes into U6B Pin 3. U6B buffers the signal and inverts itthrough U11C, applying it
tothe base of Q5. the transport motor is a DC motor that runs on+12 volts. Motor speed is controlled by switching
Q5 ON and OFF based on the transport motor drive signal. The transportdrive signal isnota constant DC voltage
applied to the base of Q5 buta switching signal. Ifthe motor is running too fast, Q5 is turned OFF; ifthe motor is
running too slow, Q5 is turned back ON.

Thetransport motor directionis controlled through relay K1. When therelay isinthe normal de-energized position,
as shown on the schematic, the motor will run in reverse when Q5 is turned ON. The transport motor runs in the
forward direction whenrelay K1 is energized. The transport motor direction comes from the processor on Sheet
linto Pin 5 of U6. Itisinverted through U7, then applied torelay K1. Diode D2 suppresses back EMF fromK1's
coilasitde-energizes. D6 and D7 do the same thing for the motor coils when the motor is turned OFF.

HOPPER MOTOR CONTROL

Allthree hopper motor circuits operate in the same manner, so only the left motor circuit will be discussed.

AlowatU11APin 1 causes Pin 16 to turn OFF. No current flows through the LED halfof U4, so no gate current
isprovided to Q3. Without gate current, Q3 stays OFF, keeping the hopper motor OFF. When U11A Pin 1 goes
HIGH, Pin 16 switches to ground, turning ON the LED in U4. Current flows in U4 Pins 4 and 6, supplying current
to the base on Q3, turning Q3 ON. When Q3 is ON, the hopper motor will run.

WARNING:

The hopper motors run on 120 VAC and can cause severe electrical shock. Be very careful
whenever you work with these circuits.

LED DRIVE

The LED drive signal controls the intensity of the reflective-transmissive LED in the transport. The lightis similarto
the transport motor in thatitis notdriven from a constant DC voltage, butis pulsed. Ifyoulook atthe LED inthe
transport, itlooks like itis on constant, butitis not. Itis pulsing. By changing the duty cycle ofthe pulse, the brightness
ofthe LED can be controlled.
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OUT OF SERVICE LAMP

The OUT OF SERVICE lamp is controlled by the switched +12 VDC supply through U7G Pins 7and 10. Whenever
the switched +12 VDC supply is ON, the power control relay is energized and the OUT OF SERVICE lamp is OFF.
Whenever the switched 12 VDC supply is turned OFF, the power control relay de-energizes and the OUT OF
SERVICE lamp will be lit.

STACKER DRIVE

The stacker drive signal though U12D and U14E is applied to the stacker control board in the stacker. The stacker
drive signal isa200 ms pulse, just long enough to start the stacker motor and move it offits HOME switch.

DOLLAR COUNTER

The dollar counter is controlled by signals sent through U6D and U7F. AHIGH on U6D Pin 9 turns the counter ON
while aLOW on U6D Pin 9 turns the counter OFF. The counter is pulsed 50 ms ON, 50 ms OFF when counting.

BUCKET DRIVE
Allthree bucket drive circuits operate in the same manner, so only the left bucket drive circuit will be discussed.

When the bucket circuitis OFF, U11D Pin4is LOW, U11D Pin 13 is open, so R106 keeps Q12 OFF. With Q12
OFF,R106 keeps Q8 OFF. WhenU11D Pin4 goes HIGH, U1 1D Pin 13 goes LOW, turning ON Q12. Q12 supples
base current to Q8, turning it ON, which turns ON the bucket coil.

STACKER SOLENOID

When the stacker solenoid is OFF, U6F Pin 13 is LOW, Pin 12 will also be LOW, keeping Q4 OFF. When U6F Pin
13 goesHIGH, Pin 12 will open, allowing base current to Q4 through R83, turning Q4 ON, which turns ON the stacker
solenoid inthe stacker. The solenoid controls the flipper which determines whether the bill gets stacked in the upper
or lower box.

COIN LOCKOUT
The coin lockoutis controlled by signals sent through U6 A and U7E. A HIGH on U6A Pin 1 turns the coin lockout

ON, whileaLOW on U6A Pin 1 turns the coinlockout OFF. When the coinlockoutis ON, coins may pass through
the coin acceptor to the coins switches.

Sheet 4: Input Circuits

Most ofthe input circuits are straightforward. A seriesresistor, usually 100 ohms or 1 K-ohms, and eithera.01
or.1 microfarad capacitor to ground provide a little noise filtering. Several inputs have pull up resistors.

Seveninputs from P4 are connected to A/D conversion inputs on the processor. Allthe other inputsare digital signals.
The circuits involvingU17A,U17B,Q14,and Q16 convert analog inputs to digital signals.
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