SECTION 4 - TROUBLESHOOTING*

GENERAL

This section contains troubleshooting charts listing probable trouble cavses and corrective procedures. Fiftesn sequence of oper-
ation schematic diagrams plus a complete, detailed explanation of the operation of cach Phonograph component are included in aid
in isolating and correcting equipment malfunctions casily and rapidly, Use the instructions in this section in conjunction with the
adjustment and repair and replacement instructions in Section 5 - Maintenance to isolate and correct Phonograph malfunctions.

TROUBLESHOOTING

W is important to troubleshoot logically so that effort is not wasted in removing and replacing the wrong parts. Most failures are
caused by minor defeets, such s loose connections or dirty contacts. Check the rollowing before replacing any parts:

1. Check that all plups are firmly seated in their recepracles,
2. Check that connector pins are not hent, broken, ar pushed throough the back of the connector or receptacle when mated,

3. Check that wires are not broken at connector ping.

4. Check that the area of the search unit commutator hoard that mates with harness edge connector is clean and intact. Make
sure that the connector is firmly seated.

5. Check that commutator segments are clean and that all wiper blades are properly positioned on their respective commutator
SCRments,

CREDIT COMPUTER TROUBLESHOOTING
PRELIMINARY CHECK

In order toisolate a problen in the credit system, perform the following preliminary check. Observe phonograph lunctions step by
step to identily the specific problem area, then procecd 1o Table 4-1 Credit Computer Troubleshooting Charts for specific solutions,

I. Check the setting of the program switches in the Credit Compuoter 1o make sure they are set to the desired price of play
program, Also make sure the premium price switehes in the selector are set Lo the desired position. The "test switch™(in the
selectar premium pricing switch bank) must be set 1o the “normal” position.

2. Deposit nickels. one at a time, to reach the required credit level for standard play. Check to see that the “Make Standard
Selection™ lamp does not light until a sulTicient number of nickels have been deposited.

MOTE

IF LAMP DOES NOT LIGHT WHEN COR-
RECT CHANGE IS ACCEPTED, CHECK LAMP;
CHECK CREDIT COMPUTER EDGE COM-—
NECTOR.

3 Make a standard selection. The “Muake Standard Selection™ lamp must ge oul and no Turther selections can be made,

NOTE

IF THE DESIRED PRICE PROGRAM IS 2/25¢
OR 3/25¢, IT IS NECESSARY TO DEPOSIT
25 (5 MICKELS) BEFORE THE CREDIT
LAMP LIGHTS. IT 1S NECESSARY TO MAKE
2 {OR 3) STANDARD SELECTIONS TO CAN-
CEL CREDIT. -1




0.

o Mext deposit nickels and dimes 1o reach the required credit level to obtain bonus play (25 or 508 Lypically), Check 1o see

that the *Make Any Selection™ lamp lights, in addition to the *Make Standard Selection™ lamp.

- Make standurd selections ora combination of standard and premium selections as indicated by the price of play card. The

“Made any Selection™ lamp goes oul when premium credit no longer exists. The “Make Standard Selection™ lamp goes out
when standard credit no longer exists. Make sure proper credit is established for the total coin deposit.

Repeat the above procedure for checking credit and cancel operation at each credit level shown on the price card, Use com-
binations of coins (e, nickels, dimes and quarter) to achieve the desired deposit,

. Establish credit on the phonograph.  Interrupl power by turning the scan switch off, power switch off, ete.  [f the power

interruption is greater than one second duration, credit most be erased, This is the method used to remove credit during test
andfor troubleshooting.

- Push the manual credit buiton. Credit must be established as though a 25¢ deposit had been made, Remove credir,

TABLE 4-1. CREDIT SYSTEM TROUBLESHOOTING

CHART 1 - NO CREDIT ESTABLISHED WHEN COINS ARE INSERTED

Incorrect programming switch setting in credi
computer. Incorrect pricing switch setling in e Recheck switch settings
selector

il Cop ST e M PR 3 Ly 3
Open circuit between coin switches and credil Press manual credit button. 1 credit is established .
compuler. >

check coin switches for bent, dirty or broken

contacts. If credit is not established, proceed to
next box,

i i Press manual credit cu : cpedit is
Defective credit compuler B 5 mual credit cutton, If no credit i

established, replace credit computer.

Diataiinim selectbr Bl a5 | Check power to selector latch coil. If power is

present, replace lateh coil.
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CHART 2 - TOO MUCH CREDIT ESTABLISHED WHEN COINS ARE INSERTED

£ 3 Incorrect seliings of pricing or programming
switches.

.

|

Recheck switch seitings

Incorrect connections to credil compuler

Check toosee thal proper coin switches are
connected to credit computer edge connector
{Sec page 6-18)

Incorrect adjustment or tension may cause switch
hounce resulting in double coin credit. Adjust coin
switches, (See page 5-28).

Faulty coin switch operation e e
1 Defective credil computer \  p—
I. B

Replace credit computer.

7% CHART3 - INSUFFICIENT CREDIT FOR COINS INSERTED

[ncorrect sellings of pricing or programming
switches.

SR .

Becheck switch settings

Incorrect connections Lo credil computer

l

Check Lo see thal proper coin switches are connected
to credit computer edge connector (See page 6-18)

Dirty or bent coin switch contacts

l

Clean and adjust coin switch contacts (See page 5-28)

Dirty programming swilches on credit computer

|

Exercise all programming switches by turning off and
on several times. Reset desired program and recheck
operation.

Defective credil computer

Iiep[.‘lce credil computer,

4.3




CHART 4 - CONTINUOUS FREE PLAY

STl Swilch™ inselector i rest™ position

Detectve selector switel or harness

Defective crodit computer

4——»] Resel switch 1o “Normal™ position

[Msconnect credit computer edge connector. 1

constant credit is still registered, check wiring in

selector and [rom seleclor Lo credit computer. I
credit s cancelled, proceed to next box.

Disconnect credil computer edge connector. [
credit is removed, replace credit computer,

CHARTS - IMPROPER CANCEL OPERATION WHEN SELECTIONS MADE

switches

Incorrect settings ol pricing Or programming

cumputer

Incorrect wiring between selector and credit

Defective credit computer

TROUBLESHOOTING CHARTS

The possible malfunctions of the Phonograph, their probable causes and remedies are listed in tsbles 4-2 through d4<4. The
TROUBLLE column containg specilic failures. Each Tailure has one or more corresponding causes in the PROBABLE CAUSE column,
1§ maore than one probable cause and remedy are listed for a particular trouble, perform the procedures in the REMEDY column

in the crder listed.

e e e Recheck switch settings

(Sce page &-18)

Check that standard and premium cancel information
from selector is properly connected (i.e., not interchanged)

| Hplace credit computes

TABLE 4-2. 5LUG REJECTOR AND SELECTION SYSTEM TROUBLESHOOTING

TROURLE

PROBABLE CALISE

EEMEDY

Valid coins fail to
pass through slug re-
jector into cash box.
Coins remain jammed
inrejecton,

Dirt or foreign matter clogging
COITE PASSLEes in rejectar

Scavenger hinding, rejector oul
of adjustment |

Refer te coin rejector service manual for cleaning
procedure. Clean in accordance with instroctions,

procedure.

Refer 1o coin rejector service manual for adjustment
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TABLE 4-2. SLUG REJECTOR AND SELECTION SYSTEM TROUBLESHOOTING (CONTINUED)

TROUBLE

PROBABLE CAUSE

REMEDY

pushbuttons do not
latch in

Yalid comng accepted,
credits are established,

Latch eoil not operating. Select
pulse and latch relay B1 not
picking up.

b—— -

Check codl Tor comtinuity, Check relay contacts for
closure, Replace relay or coil if necessary,

Select pulse and latch relay R1
contacts broken, dirly, or out
of adjustment. R not picking
up atter credit is established

Clean and adjust relay contacts,

Open cireuil between credil unit
and select pulse and latch relay
K1, R1 not picking up after
credit is established,

operation, page 410,

Check For open circuit, Refer to sequence of

Pushbuttons lateh in
but release prema
turely; no selection
plaved.

Select pulse and lateh relay
I time delay cireuit giving
short pulse

il necessary.

Check diode on selector assembly. Check relay R
for dirt between core and armature. Replace parts

Pushbuttons latch in;
nor further action,

Open circuit 1o search unit
moor,

Check wiring, Sce page 6-16,

Pushbuttons latch in,
search unit maotor
starts, but runs con-
Linuously.

Open circuit in selector assem-
bly, wiring from pushbutton
swilches to search unit printed
board segments.

See page 6-13,

Check wiring against selector assembly wiring diagram,

Contacts on nechanism conlrol
relay Bodirty, broken, or out of
adjustment.

Check mechanism control relay R for proper operation.
Replace if necessary. This relay is nonrepairable.

magazine rotates one
complele scan cycle
and stops. No record
is played.

Selection is registered,

Mo ecireuit through stop switch,

Check wiring 1o stop switch. See page 6-3.

Selected pin not pushed far
enough: select coil not praperly
positioned.

Check inside and outside row select coils for proper
operation. Adjust select coil arm assembly, See pape 5-27.

Wrong selection is
Played every time.

Search unit select coll arm as-
sembly out of adjustment.

Adjust search unit select coil arm assembly. Check search
unit wiper adjustment. See page 5-25,

Stop switch cut of adjustment.

Check stop switch alipnment. See page 3-5.

Stop switch pear not properly
mstalled.

Check stop switch pear alignment. See page 3-0.

One particular letter

ation with all letters
and numbers, will not
register.

or numbier, in combin-

Open circuitl in the particalar
letler or number wiring,

Check for dirt on search unil commutator board or

wiper contacts, Clean with aleohol, if necessary. To

locate the open circuil, make 20 selections in the following
order: A1, BI, C2.1D2, E3, F3, G4, H4, 15, K5, Lo, Ma, N7,
PR, RE 59 T9, U0, YO. This test combination will
determine which letter or number has an open circuit.

Search unit motor ¢n-
crgived but does not
Tan.

Search unit gears hinding.

Check for dirt or foreipn matter lodged in gear teeth.
heck backlash adjustment. See page 3-20.

Tip of select coil plunger hung
up an side af pin, excessive
backlash causing select coil arm

overtravel.

See page 5-20,

Adjust search unit gears for proper backlash.
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TABLE 4-2. SLUG REJECTOR AND SELECTION SYSTEM TROUEBLESHOOTING (CONTINUED)

TROUBLE

PROBABLE CAUSE

REMEDY

Only one selection is
made but two selec-
Lions play.

Select cotl plunger hitting two
adjacent pins; select coil arms out
of adjustment, or overtravel
caused by excessive gear backlash.

Adjust select coil arm assembly. Adjust search unil gears
for proper backlash, See pages 3-20 and 5-27.

TABLE 4-3. RECORD CHANGER MECHANISM TROUBLESHOOTING

TROUBLE

PROBABLE CAUSE

EEMEDY

All selections repgister
properly but magazine
does not rotate.

Scan Assembly not operating

Check scan coil for open, check [or binding linkage,

Sean switch defective or out of
adjustment

Check scan switch for proper operation, adjust switch
position.

Diode D-1 open.

Check by shorting across diode,

Cam switch CS2 faulty or out
of adjustment.

Check switch for proper operation or adjust switch
prosilicn.

Magazine detent coil open or
binding detent linkape.

Check coil for continuity, free linkage.

Relay contact 1 & 9 faulty.

Check relay, replace if necessary.

Detent switeh laully or out of
adjustment.

Check switch for proper operation or adjust switch
position.

Magazine motoer faulty or drive
gears binding.

Check motor and gear train for proper operation.

Scan linkage operates,
magazing Cﬂ['l"l[ll:?[';‘S one
scan cycle and slops -
no record is played.
Stop switch jumps pins,

No circuit through stop switch

Check stop switch and wipers on back of stop switch.

Diode -2 defective.

Cheek diode.

Shaort etreuil in 50 MED capaeitor,

Check capacitor resistance.

Faulty mech. relay. (E)

Eeplace relay.

U85 cam switch defective or out
of adjustment,

Check cam switch for proper operation - replace if
necessary, adjust switch position.

Shaort circuit on common side
of mazazine detent coil,

Check deteot coil circuit,

Magazine stops at
proper selection,
but record transfer
assembly does nol
operaie. Relay (R)
picked up.

Open circuit 1o transfer motor,

Check relay contacts 6 and 10, 7 and 11, for proper
operation.

Defective transfer motor,

Check motor, replace if necessary.

Transfer arm stops
in mmid travel be-
ween magazine and
turntable. Phonao
PUwWeT i on.

Cam switch C52 faulty of out
of adjustment.

Check for proper operation of switch. Replace il
necessary . Adjust as required,

Open circuil breaker in junction
b,

Check for shart or overload condition, After correcting
condition, reset circuil breaker.
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TAELE 4-3. RECORD CHANGER MECHANISM TROUBLESHOOTING (CONTINUED)

ITROUBLE

PROBABLE CAUSE

REMEDY

Transler arm moves
gach record selection
Trony magazine ta
turntable and back

without being played,

all other functions
narmal.

Diode -3 sharted.

Check for shaort.

Short circuit in cancel line, cul
ot switch or automatic cancel
circuil.

Check Tor short,

Cam switches US54 or 85 faulty
or oud of adjustment.

Check switches - adjust or replace if necessary.

Meedle height improperly
adjusted.

Adjust height of needle.

Wrong side of record
plays: selection iz im-
properly registered.

Center slip ring wiper hroken ar
out of adjustment.

Adjust or replace.

Left side switch in stop switch
assembly faulty.

Check left side switch - replace il necessary.

Taogele switch coil apen or link-
ape binding,

Check coil and linkage. Replace or {ree if necessary

Dicwbe [23 open.

Check diode.

Cam switch C54 Taulty o1 out of
adjustment.

Check switch, replace or adjust if necessary

Mechanism relay (R) contacts
Sand 9, net making connection.

Check relav - replace if necessary.

Wrong record played,

selection 15 properly
repistered.

Stop switch pear out of adjustment.

Align 200 mark on stop switch gear with step in
search unit mounting brackel. See page 5-6.

Stop switch cut of alignment.

Align stop switch. See page 5-6,

Selections play over
and over, pins not
being reset.

Slip ring wipers No. 2 or 3 broken
or ot of adjustment.

Adjust or replace slip ring wiper blade assembly.

Cam switch C53 or OS54 faulty or
out of adjustment.

Check switches - replace or adjust if necessary.

Reset pawl out of adjustment.

Adjust reset pawl. See page 3-3.

Magazine scans con-
tinuously alter last
selection is played.

Detent coil plunger binding or
detent assembly out ol adjust-
ment,

Manually operate plunger to check that the detent pawl
locks the detent wheel. Adjust or replace if necessary.

Scan switch faulty or out of
adjustment.

Check switches, repair or replace if necessary.




TABLE 4-4. SOUND SYSTEM TROUBLESHOOTING

TROUBLE

PROBABLE CALSE

REMELDY

Mo sound. Phonograph
mechanical operation
normal,

AmpliTier circuit breake:
open.

Check for short or overload condition which caused hreaker
teeopen, Reset breaker after this condition is corrected

Faulty mute relay

Check operation of mute relay; replace if necessary.
This relay is nonrepairable.

Cartridge leads broken or
shorted,

Check that both cartridge leads are intact and that all
connectors and plugs are Armly seated.

Partial or distorted
s,

Damaged stylus

Carefully check stylus, replace if necessary,

Incorrect remote speaker
hookup.

Check remote speaker connections, Sce page 2-5,

Defective outpul transistors in
in either channel,

Check output transistars. Replace il defective.

Partial short in local or remote
vilwme contral. Incorrect

speaker hookup. Incorrect remote
valume contral hookup,

Check valume contrel and speaker connections as
shown in sound system connection diagram. See page 2-5.

Low volume apparent
in one channel,

Cartridge defective

Replace cartridge if necessary. Check by substituting a
cartridge that is known Lo be good.

Faulty preamplifier board.

Replace preamplifier board.

Blown DC fuse on driver board

Blown fuse on driver board will indicate a shorted outpur
transistor. Beplace tuse and transistor. See page 5-30

Faulty driver board.

Replace driver board.

Balance control not properly
adjusted.

Adjust balance control for equal sound from each stereo
channel. Sce page 2-3.

Constant high
volume, cannot he
adjusted at volume
control.

Shart in volume control circuil.

Check winng. See sound system connection diagram.
See page 2-5,

Excessive record
scratch evident
through speakers.

Scratched or worn records,

Replace records.

Damaged stylus.

Check stvlus force. Heplace stvlus.

Treble range contral set too
high For condition of records.

Reduce treble range control selling. See page 2.3,

[ntermittent sownd.

Speaker lines shorted

Check for shorted or partially shorted speaker
lines.

LExcessive hum-low
volume.,

Broken shicld on cartridge leads,

Be sure thar shielding or wires are not broken at any
puint between the cartridge and amplifier input plug,
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SEQUENCE OF OPERATION

T enable you 1o reud the sequence of operation while simultaneously viewing the sequence dismgrams and complete schematic,
spread foldout page 6-3 ot o the righl.

Each diagram is o partial simplified schematic of the phonograph schematic diagram, figure -1, Only the circuits under discussion
for the particular sequence are shown. The accompanying text on cach disgram cxplaing circuit operations.

1. STANDBY

Phonograph plugged into power receplacle,

Mechanism service switch set to ON position.

Cabinet lamps lit (not shown )

Amplilier mute relay energized by 30 V.DUCL through €55,
Mute relay keeps amplifier quiet during record transfer cyele.

R

AMPLIFIER

MUTE
REL ax

E'_r"r‘v TLE‘ W H

449




2. CUSTOMER INSERTS DIME, CREDIT ESTABLISHED
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I, Assume credit computer is set Tor o standard price o 5. Select pulse and latch relay energized through number s
106 Dime passes through slug rejector, and lerter pushbuottons and sprag relay 82, contacts 4

2. Dime operates 106 coin switeh lever, closing 10§ coin
switeh,

L

B.

CCredit s estabhished in the credit computer.

4, Power is applicd (o standard price lamp through contact

4 ol credit computer edge connector,

and 5.

Select pulse and lateh relay BRI, contacts 7 and 8 pull in,
cnergizing lateh eoil. Puslibuttens will latch in owhen
pressed.




3. CUSTOMER MAKES SELECTION
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4. SEARCH WIPERS LOCATE NUMBER
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5. SEARCH CONTINUES

3. Search unit relay B2, contacts 5 and 9, transfer the pos-
itive side of the selection circuit from the number

o Bearch unit relay B2, contacts 7 and 11, transfer the pushbutlon switches to the letter switches,
common side of the circuit from sprag relay 81 1o 4. Sprag relay SI drops out, contacts 3 and 4 enerpize
sprag relay 82, search unit motor.
2. Search unit relay R2, holds itself in through contacts 3. When the letter wiper runs onto the UV segment on the
8 and 12, rearof the commutator board, sprag relay 52 is energized.
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6. SELECTION REGISTERED, CREDIT REMOVED, AND SCAN CONTROL OPERATED

[ ]

. Sprag relay 82 locks the search wipers and select coils

in place with the select coils aligned with pins repre-
senting selections US and V&,

. Sprag relay 52, contacts 1 and 2, de-energize search unit

coil. This time delay determines the length of the select
pulse, During select pulse, search unit relay K2 is held
closed through number pushbuttons and R2, contacts 8
and 12,

maLar, 6. Select pulse and latch relay RI, contacts | and 2, and
3. Sprag relay $2 holds itself in through contacts 6 and 7. sprag relay 2. contacts 3 and 4, complete a circuit to
4. Sprag relay 52, contacts 4 and 5, transfer, opening the enersize inside row select coil, scan coil, selection coun-
circuit to select and latch relay R1. Start relay RS drops ter and contact 12 on ecredit computer circuit board.
out. Circuit Lo credit computer cancels one standard credit.
5. Select pulse and latch relay R1 is held for a short time 7. Inside row select coil pushes pin into select position on
after 52 transfers due 1o s diode connected across the the search unit pinwheel assembly.
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7. PUSHBUTTONS UNLATCH AND RECORD CHANGER STARTS
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The time delay across select pulse and lateh relay BT runs out and the
relay contacts transfer, This ends the select pulse,

- The Tateh coil is de-energized.

Fhe latch coil plunger releases pushbuettons ¥ oand 8.

The circuil is opened 1o search unit relay R2, sprag relay 52, The relays
drop oul ending the selection cycle,

When the scan coil was energized, 1t tripped the scan control gear,
closing scan switch,

The scan switch energives the magazine detent coil through mechanism
control relay B, contacts 1 and 9,

The amplifier mute relay remains energized through cam switch U855,
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8. RECORD MAGAZINE ROTATES

WA oM : ; ; ;
@:'- Q- » . Magazine detent coil unlocks the magaxine and trips magazine detent
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2. The magarine molor rotates the record magazine,
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9. STOP SWITCH PAWL HITS SELECTED PIN-TRANSFER MOTOR STARTS

o
© WAR.. . g
30 VDE DUFE
ROTATE : i i,
I Inside row stop pawl hits selected pin (V-8),
20 Brop switch operaics.
A0 Btop switeh completes o cirewil to energize mechanism control relay B and hob shilt coil.
4. Mechanism control relay R, contacts 1 and 9, open de-energizing magazine detent coil.
3o The magazine detent coil releases o linkage that locks the record magazine in position
willh record UV-8 aligned with the transter arm.
. Magazine detent coil linkage also aperates magazine detent switch.
7. The magazine detent switch apens the circuit 1o the magazine motor,
. Mechunism control relay B, 11 and 7, energize transfer motaor.
9. The huk shift coil raises the turntable 45 rpm huhb.
100 I the selection had heen a left side or cutside row selection, the Loggle shifl coil would be
energized through the left side switeh and relay R contacts 5 and 9,
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T10.RECORD PICKED UP

|, The transles motar drives the transier assembly and the cam that operates the cam
switches.

> As the transfer assembly begins to move, the cam closes cam switch C5-1 ap-

| plying power Lo the turntable motor.

3 Cam switeh ©8-2 transfers 1o hold in hub shift coil and mechanism control relay R

4, The transfer arm picks the record out of the magazine,
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11.RECORD APPROACHES TURNTABLE

0N

P Sy i
10 VOE O OFF 1. As the transfer motor continues to operate, cam swilch C5-3 closes.
ShoTate 2. Cam switch C8-3 operates right side annunciator coil and right reset coil.

3. Right side reset coil plunger resets pin V-8 in the search unit pinwheel
asscmbly.

4. A short time later, cam swilch C5-3 opens and cam switch C5-<4
transfers to the position opposite that shown,

5. At this time, if selection had been left hand, the toggle shill coil
would be de-energized and the left side reset and annunciator coils
would be operated by cam switch CS5-4,
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12.RECORD PLACED ON TURNTABLE
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. When the selected pin s reset by the reset coil, the stop switch returns to normal

position de-energizing reset coil and right side annuncialor coil.

Assuming that selection V-8 is 8 33pm, T-inch LP record, the center of the
record strikes the hub switeh sensing wire as the record is placed on the turn-
table,  If V-8 was g 45-rpm record, the hub switch sensing wire would not be
operated.

. The hub switch sensing wire actuates the hub switch which deenergizes the hub

shift coil and encrgizes the speed shift coil. This drops the large 45-rpm hub and
changes turntahle speed to 33-1/3 rpm.

. When the transfer assembly operates far enough to release the record, cam

swilch (S5 operates deenergizing mechanism control relay R and the smplifier
mute relay is deenergized by the tone arm cutoff switch.

. Mechanism control relay B, 7 and 11, deenergize the transfer motor by discon-
necting it from the common line.

o The transler linkage stops moving and the record playvs,
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13.RECORD ENDS

@ WwsR {al,'] =
e i ‘|' When the magnet on the underside of the Lone arm operates the tone
O TATE . arm cutofl switeh, as the tone arm tracks into the cutofT groove, the
amplilier mute relay and mechanism control relay R are energized. The
parallel capacitor and series resistor in the mechanism control relay
1 circuil is to delay the pickup of the mechanism.
o A Mechamsm control relay B, 7and 11, complete a circuit to common to
= energize the transfer motor.
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T4.RECORD REPLACED IN MAGAZINE, MAGAZINE SCANS

@ 2 R A . . .
55 vho & OFE . As the {ransfer arm ]'.u]uu:.'.‘; the record i the mageaeine, the cam operales
SroTaTE cam switches CS-1 and CS5-2.
2. Cam switch C5-1 de-energizes the lurntable motor,

3. Cam switch CS8-2 deenergizes mechanism control relay R and the hub
shift ¢conl and operates the detent switch.

4. The mugazine motor operates until the scan contral switch or stop
switch operates,
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15.PREMIUM PRICE AND CREDIT
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Assume that selections BA through 8% are all premivm

price.  This is done by moving premium price slide
switch nog® to premium price position. Assume also that
premivm price has been set in the credit computer for
the equivalent of three standard plays, or 25¢.

- When the customer inserts 23¢, premium credit s

established in the credit computer as in sequence 2. 30
VDU appears at contact 15 rather than at contact 4,

3. Premium credit lamp lights, and positive line is connected

directly to select pulse and latch relay R1.

. Seleetion oceurs as in sequence 3 through 6.
oSprag relay 852 ds encrgived and select pulse is applied to

credit computer contact 12, Premium eredit cancels
through premium pricing switch 8 and number push-
butten switch 8 to credit computer contact 12,
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PRINCIPLES OF OPERATION

The lollowing puragraphs contain o briel explanation ol phonograph operation. Use this text in conjunction with the trouble-
shouting charts and sequence of eperation diagrams Lo isolate and correct malfunclions.

JUNCTION BOX

The junction box distributes | 20-voli power 1o phonograph
components and supplies 30-volt ac and 30-volt de power
required for phonograph operation. Power is controlled by

togale switeh S0 located on the access door at the rear of

the cahinet.  120walt elecirical receptacles provide for
Muorescent lighting, the tumtable molor, aceessories, and
service cquipment. The primary power circuit is protected
by a 10-amp circuit breaker. Transformer primary is pro-
tected by a Zamp circuit breaker. 30-voll ac and 30-volt de
is applied to the phonograph wiring harness through a
Gecircuil receplacle.  Secondary circuil is protected by a
J-amp circuit breaker.

TONE ARM CAM SWITCHES
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£,
RECORD CHAMNGER MECHANISM
The record changer mechanism holds 100 records and plays
selections on command rom the selection system.  ldenti-
fication and location of each major component is shown
below. The purpose and description of cach companent is
cxplained in the following paragraphs.
Popularity Meter. The popularity meter indicates the num-
ber of times cach record selection is played. The meter can
register @ tolal of 30 plays lor cach record.  An intepral
plastic ring indicates 10 and 20 count paoints,
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o

Selection Counter. The sclection counter is mounted (o the
left ol the tlummtlakle and accumulates the total number of
plays on the phonograph.

Annunciator Assembly. The annunciator assembly indicates
the letter and number of the selection being played. It is
mounted on the annunciator bracket located on the front of
the record changer mechanism.  The annunciator consists
of a geared letter wheel, a geared number wheel and a solen-
vid-operated shutter mechanism.

Magazine, Belt and Transfer Arm, The record magazine

stores 100 J-inch 33 or 45 rpm o records oo cireular cage.

A seamless belt around the cage keeps records in position
wlhen they are at the bottom of the gripper bow bracket,
above the cage. The rollers permit the transfer arm Lo
clear the belt when removing and returning records to the
magazine and also maintain belt tension.

Scan Control Assembly. The scan control assembly contains
a scan coil, a micro-switch and a mechanical linkage. The
assembly is mounted on the search unit bracket. When the
scan coil is energized, the scan switch closes and the maga-
zine motor starts. The scan contral assembly also controls
the length of scanning after all selections have played.

Search Unit and Pinwheel Assembly.  The search unit and
pinwheel assembly is o component of the selection system.
[t pushes pins on a pinwheel assembly that correspond (o
record selections. Refer 1o the selection system description
tur a complete explanation of search unit companents and
CPeTalion.

Stop Switch Assembly The stop swilch assembly  causes
the record magazine to stop at the desired selection, deter-
mines which side of the record is o be played, and starts
the transfer motor. It is mounted on the right side of the
record changer mechanism directly behind the search unit.

Magazine Motor and Detent Assembly. This assembly oper-
ates the record magazine and popularity meter and locks the
magazine in position. [t is located at the center of the
record changer mechanism, dircetly under the record trans-
fer arm. The magazine motor and gear box, located behind
the mounting plate, rotates the pears that operate the record
magazine, stop switch gear, and popularity meter arive. The
solenoid operated detent assembly locks the magazine in
position

Tone Arm Assembly, The Lone arm assembly plays records
after they are positioned on the turntable by the record
transfer arm. The tone arm contains a stereo cartridge with
# digmaond stylus that is designed to track at four Lo [ive
grams pressure. The stylus plugs into the cartridge for casy
replacement. A seven-pin receplacle on the tone arm assem-
bly mates with a plug Lo connecl the cartridge Lo the pre-
amplifier vig d-conductor shielded cable.

Turntable Motor and Plate Assembly. The turntable motor
and plate assembly consists of the turniable motor and asso-
ciated components necessary Lo rotute the turntable. The
turntable maotor rotates g rubber idler wheel, mounted on g
spring-loaded idler arm. The idler wheel contacts the inner

rim of the record turntable, The turntable has heavy mass
to reduce wow and flutler. Ny upper surface is a rubber-
ized pad 1o prevent records from slipping and to avoid
record damage.

Automix. Aulomix operation enables the phonograph to
play both 33 and 45 rpm records in any order. Aulomix
components consist of a speed shift coil, a hub shift coil and
a trip wire and switch on the turntable hub.

Cam Switch and Motor Assembly.  (See ligure 4-2)

The cam switch and motor assembly consists of the transfer
motor and gear box, a switch cam, and five cam switches.
A nylon cam operates cam switches C35-1 through C5-5. The
function of each switch s described i Table 4-5,

SWITCH FUNCTION
51 Controls turntable motor.
5.2 Magazine motor interlock during

record transfer stops record transfer
if ImagaAzine,

53 Operates outside row reset coil,

C54 Operates toggle shift and inside row
reset coil holding circuit for cancel
button,

%-5 Stops record rransfer over turntahle,

TABLE 4-5. CAMSWITCH FUNCTIONS

CAM SWITCH
Ccs3

CAM SWITCH
C54

SWITCH CAM

CAM SWITCH
Cs6

TRANSFER
MOTOR AND
GEARBOX
(BEHIND
SWITCH
MOUNTING
PLATE}

MECHANISM
CONTROL
RELAY

FIGURE 4-2. CAM SWITCH AND MOTOR
ASSEMBLY COMPONENTS




SELECTION SYSTEM

The selection system provides o means Tor Ue customer (o
choose desited selections after credit s estabhshed. The se-
lection system consists of o selector sssembly and o search
unit,  The parpose and deseription of cach selection system
componenl is explained in the following paragraphs.

Selector Assembly  (Scc Dgure belovw ) The selector assem-
bly is located above the title panel. 11 cantains three push-
button switch banks, a Tateh coil, a select pulse und laich
veluy. and o start relay. The pushbutton switeh bunks are
designed A through V (no 1, no O), and | through 0. Each
pushbution completes o cireuit to a corresponding search
LRl commutator segment.

The lateh coil mechanically latches the pushbutton switches |

until the search unit pushes a pin in the pinwheel assembly,
Select pulse and latch relay R1 controls power 1o the latch
coil. A delay in relay drop oot due to a diode in parallel
with the relay coil determines the length of the select pulse
Lo the search unil. The select pulse permits Lhe scan coil,
and select coil to operate.

Start relay RS completes the circuil to the search unit when
hoth a number and letter pushbution are operated, It also
performs an interlock function in the number pushbution
circuit.

Search Unit. [See figure below) The search unit pushes pins
thatl correspond 1o record selections. These pins are detected
by the record changer mechanism stop switch pawl. The
search unit is located on the record changer mechanism right
side. The front side of the search unit printed circuit board
represents the 10 numbers in the phonograph selection sys-
tem. The rear side represents the 20 letters, The search unin
motor drives search wipers, a sprag wheel, drive gears, and

LETTER
PUSHBUTTON
SWITCH
BANKS

NUMBER
PUSHBUTTON
SWITCH
BANK

select coil arm assembly, The motor is energized after the
letter and number pushbutlons are latched on the selector
assemhbly. When a selection is made, the search unit motor
rixtates the number and lTetter wipers on the circuit board.
Each wiper searches the commutator board until the wiper
blades find the hot segments that represent the desired selec-
tion. When the number wiper runs onto the “hot"segment,
sprag relay 51 s energized. Sprag relays S1oand 52 keep
the wiper assemblies from moving beyvond the “hot™ seg-
MeTs.

o SELEGT SPRAL
SERAG SLRENS COIL (&) WHEEL

DRIVE
SHAFT
GEAR

KUMBE R
WIPERS
=1 SERAG
.fﬁ‘:”; RELAY 51
£ [ PIN-WHEEL
LE 2 ASSEMALY
Wl i
b
£H
‘f-r—b-SELEC.TICIN
E PINS

f

ZPRAG RELA&Y
SwWiTOH CONTACTS

WOTOE i T

FIGURE 4-4. SEARCH UNIT MAJOR COMPONENTS

When relay 51 is energized, the large tooth st the end of the
relay armature engages a notch in the sprag wheel, quickly
stepping the wiper assembly. The hot side of the selection
circuit is then transferred from the number side of the
circwit board 1o the letter side by search unit relay R2.

LATCH COIL
TEST SWITCH

START
RELAY
{R5)

SELECT
PULSE
AND
LATCH
RELAY
(R1)

FIGURE 4-3. SELECTOR ASSEMBLY COMPONENTS
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The letter wiper continues to rotate a short distance on the
rear of the board. When the letler waper runs onto the *hat™
segment sprag relay 82 s energized, Relay 52 operates in g
similar manner o 51, quickly stopping the letter wiper on
the commutator segment.  Relay 852 also de-encrzizes the
search unit motor and encrgizes one of the two select coils
that have been positioned by the pinwheel assembly.

The select coil plunger pushes one of the pins in the pin-
wheel assembly, corresponding to the chosen selection, The
pinwheel assembly contains two rows of 100 1/2-inch long
pins, mounted in a circular pattern. The inside row corres-
ponds to right side selections while the outside row corres-
ponds Lo left side selections. The pin is reset by a reset coil,
mounted on the record changer mechanism step switch,

The stop screws provide an adjustment of the clearance
between the armature teeth of their respective sprag relays
and the sprag wheel high points when the relays are de-
energized.

CREDIT AND PRICING S¥STEM

The credil and pricing system validates coins deposited in
the phonograph coin slot and establishes credit for record
play.  The system consists of a slug rejeclor and coin
switches, premium pricing switches, and a credit computer,
The identification and location of each component is shown
in figure below, The purpose and description of each major
component is explained in the following paragraphs.

CREDIT COMPUTER

The Rowe credil compuier is a solid state credit system
developed specilically for jukehox operation.  Located on
the middle of the rear wall of the phonog ph. the credit
computer accumulates credit for deposits up to 255 stand-
ard plavs. There are no moving parts to wear out and no
bonus relays, 2 quarter adapier, pulse chopper, 2 quarter
wheel or such parts required.  See “Setting Prices™ in
Section 2 for additional information.

Input signals are applicd to the CS (coin switch) 1, C82,
CS53, 084, and CS5 leads of the custom MOS circuit throush
appropriate interface circuits.  One programming switch
{51-3) within credit computer permits these input signals to
be weighted 1, 2, 5, 10, 20 {i.e. nickel, dime, quarter, half
dollar, dollar) or to be weighted 1, 2,4 &, 16 (some foreign
coin ratio such as 30 pf, 1DM 2 DM,

It programming switch 51-3, is off and coin switch closure
on C53 input line oceurs, credit is established which is §
times greater than minimum coin value. (i.e. 5 pulses stored.
When a swilch closure occurs on C54 credit is established
which s 10 times greater than minimum coin value {1 10
pulses stored) etc.

As coins are deposited in acceptable denominations and in
any sequence, deposits are weighted, by connection Lo spe-
cific input terminals, and deposit credit is accumulated {i.e.
theld in escrow),

Basic price of play can be established by setting additional
programming switches (82-5, §2-6, 52.7) within computer.

Basic price of play canbe set to 1, 2, 3,4, 5, 6,  or 10 times
the minimum coin value (MCV). When weighted for Ameri-
can money, price of play can be set to 56, 106,154, 204,
5L 306, 408, or S0¢.

When accumulated deposit credits equal or exceed the pro-
grammed price of play, credit chip provides an output signal
to light standard play credit lamp (“Make Standard Select-
tion™), It also energizes the selector latch solenoid enabling
phonograph selector.

When a standard selection is made by phonograph patron
a “standard cancel” signal is generated which is applied to
appropriate input of credit chip (through necessary inter-
face circuit), The “Cancel™ signal cancels or erases appro-
priate number of minimum coin value (MCV) pulses equiva-
lent to programmed price of play. (If set for 25¢ price of
play. a standard cancel signal will erase 5 MOV pulses.)

[ an over deposit is made (assume 558 deposited by mixed
coin denominations, and 25¢ standard price) a standard
selection may he made, which leaves 30¢ credit held in es-
crow.  As long as credit remaining still equals or exceeds
programmed price of play, credit computer permits an ad-
ditionzl selection to be made. If a second “standard™ se-
lection is made, 5 additional MCV pulses (254) are can-
celled. When the remaining MCV deposit credits are less
than programmed price of play, credit chip removes the
latch solenoid signal and removes the signal which lit “stan-
dard credit™ lamp in the phonograph.  Since two standard
play selections were made (totalling 10 MCV pulses) and
55¢ was deposited (totalling 11 MCV pulses) one MCV pulse
(5¢) remains in storage. 1§ additional coin deposits (nickels
or dimes) accumulate an additional 20¢, these deposits and
the 5¢ held in escrow will enable another “standard play™
selection.

In addition to the akility to set standard price to 53¢, 104,
15, 20, 25, 30, 40, or 50¢ it is possible to add bonus plays
at predetermined levels of deposit by setting additional
programming switches (82-8, 82-9). First bonus level may
be set to 2, 3, 4, or 5 times the MOV (ie. 10¢, 154, 208, or
25£). When first bonos level has been programmed, & second |
third, and fourth bonus level exists at 2, 3, and 4 times the
level at which first bonus level occurs.  For instance, when
American coinage is used, the first bonus level is set 1o 25¢
(5MCWV). This means that when 23¢ has been deposited it
is possible to provide bonus plays, in addition to the stan-
dard play procedure. Since additional bonus levels are pos-
sible at 2, 3, and 4 times the first bonus level, it is possible
to add bonus plays at the first bonus level (25£), and at 50¢,
758 and 31.00 sccumulated deposit levels. From 0 to 3
bonus plays may be added at first (23£) and third (754)
bonus levels. From 0 to 7 bonus plays may be added at
second (504) and fourth ($1.00) bonus levels. Bonus plays
are accumulated in another memory register within credit
chip.

When programmed for standard play credits and bonus

plays, record selection process cancels bonus plays first,
When sufficient phonograph selections have been made to
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cancel all accumulated bonus plays, subsequent record se-
lections erase the appropriate number of MCV pulses.

When a bonus play s provided, it is necessary to deposit
sulficient coinage lotaling the standard play price, before
an additional standard play is added  For example, il stan-
dard price was programmed Tor |56, deposits totalling 154
would result inone play eredit (156 or 3 MOV pulses stored).
If one honus play was programmoed at 25¢, then patron
would pet one play for the first 15¢ depuosit and a bonus
play for inserling cnovgh money Lo reach the (Ist) 254
honos level. Having proveded a bonus at the 256 acerued
deposit, it now requires additional coin deposits of 15¢ 1o
receive next standard play eredit. (Which wouold occur at
40¢ total deposit). 1f no bonus credit was provided at 25§,
the Tiest 156 would provide a standard play and the over-
deposit (106 extra) would remain in escrow,  Insertion af
an extra 5, would then add to the 10§ deposit in escrow
to provide a second standard play.

It is also possible to accomodate premivm {album) priced
records through programming switches. When selections
are made which are “premium™ priced, the cancel sighals
will erase 2, 3, 4, ar 3 accumulated play credits, depending
on programimning switch settings.  Depending on the “pre-
minwm™ price programmed, credit chip has a premivm selec-
tion output to enable premivm selections and to light pre-
mivwm  credit lamp (“Make any Selection™). When in-
sufficient credit exists for “Premium™ price programmed,
premium selections are inhibited and “Make any Selection™
lamp goes out.

The Credit Computer also provides an output signal which
can be used with an (accessory) item - the Print-Out
Maoney Meter. The money pulse signals lrom Credit Com-
puter occur for each deposit, and appear s a series of
pulses of Minimum Caoin Yalue (MCV). For example, when
a nickel s deposited (minimum coin value) a single MCWV
pulse is provided to the money meter. When a dime is de-
posited, two (MCV) pulses occur. When aquarter is depos-
ited, five (MCV) pulses occur. These pulses are registered
by the moeney meter.

Slug Rejector and Coin Switches,  The slug rejector rakes
pood coing and rejects slugs and bad coins. 1L takes nickels,
dimes, quarters and hali-dollars,

The coin switches establish credit in the credit computer,
They are located at the bottom of the slug rejector. They
are operated by the coins as they fall into the cash box, A
goud coin moves Lhe switch lever, closing the switch ang
completing @ circuit 1o the credit computer board,

Premium Pricing Switches.  The premium pricing switches
are located on the selector assembly. Each switch represents
one number selection proup and may be set for premium
(album} price or regular prce as desired. A test switch is
also provided.  This switch can be used as a “lree play”
swilch.
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SOUND SYSTEM

The phonograph sound system translates stylus vikbration
into electrical voltape, amplifics the voltage and the speaker
converts it into sound.  The sound system consists of a
stvlus and cartridge, a stereo preamplifier and amplifier unit,
a speaker system, & volume control and an oulput translor-
mer package.  Identification and location of cach major
compoanent is shown in figure 4-5. The purpose and des-
cription of cach major component is explained in the follow-
ing paragraphs.

Stylus and Cartridge  The stylus and cartridge converl me-
chanical movement into equivalent electrical voltage. The
unit is mounted on the record changer tone arm. This out-
put voltage is transmitted through shielded cable 1o the pre-
amplifier.

Preamplifier and Amplifier (See page 4-29). The preamp-
lifier units amplify phonograph cartridge output and drive
the speaker system, The latest concepts in silicon transistor
circuitry zre designed into the 6d-watl stereo system. 1L
delivers o full 32 watts rms power per channegl.  Its wide
trequency response and low distortion assure pood record
reproduction. The unit incorporates automatic volume con-
trol (AVO) and automatic guality control (AQC).

The output stage s coupled to the speakers. Treble range
and bass boost controls are provided on the preamplifier
chassis to compensate for differences in room acoustics. A
mute relay silences the amplilier while a record is being
transferred to or [rom the turntable, Preamplifier circuitry
s completely solid state for durability and long service life.

Protection is included for voltage transients, excessive heal
and accidental shorting of speaker Jeads.

Preamplifier, The preamplifier board is the same for hoth
the 64 and 120 watt amplifiers. It is a component parl
maountied on the power amplifier.

The preamplifier amplilies the phonograph cartridge ac out-
put voltage to drive the power amplifier. The preamplifier
consists of two identical, independent audio channels. Right
channel component designations end in the letter R, while
left channel components end in the letter L Treble range
and Bbass boost controls are provided (o cnable adjestment
of frequency contour.  All components are mounted on a
single printed circuit board,

64 Watt Amplifier. The 64 watt power amplifier features
Darlington output stages and a fully regulated and surge pro-
tected power supply. Driver boards, one for each channel.
plug in for ease of replacement and are completely inter-
changeable between channels or in other 64 watt amplifiers.

Integrated circuit 22 regulates the 24 volts supplied to the
preamplifier board.  The input signal from the pre-ampli-
fier s coupled through BR28, C18, and C17 to differential
amplifier 97 Transistors Q3 and Q6 are connected as reg-
ulators Looarrest any inpod signal in exeess o 5 volts, Resis
tor R28 protects OQF and 06,
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Diflerentiazl amplifier Q7 provides drive to driver Lransistor
QF and sets the DO voltage ot the output to zero enabling
the amplifier to be coupled directly 1o the speakers.

Transistor Q8 funclions as a high gain, common emitter
driver with transistor Q9 performing a5 a current limiting
vevice. Transistor Q8 handles the full load voltage swing Lo
the output transistors but is isolated by resistors R11 and
R19. These resistors protect Q8 in the event ol an oulpul
transistor failure.

Capacitor C8 and resistor R21 provide AC. feedback to
differential amplifier Q7 from fransistor Q8, Resistors R20
and R21 provide both A.C. and D.C. feedback 1o Q7 (rom
the oulpul signal delivered to the load, achieving maximum
stability under all lead conditions.  Resistor K20 provides
isolation between the driver A.C. feedback and the output

load. To reduce turntable rumble, capacitors C17 and CLS,

and resistor R27 form a bandpass flter which attenuates
signals below 30 Hez,

Power output devices Q1 and Q2 are mounted on a heat
sink.  These complementary darlington devices, although
more reliable than conventional designs are fused to prevent
Sec page 5-29 for

damage to driver board components.

MUTE PLUG

SPEAKER
RECEPTACLE

STEREO

BALAMNCE SPEAKER
RECEPTACLE
64 WATT MUTE PLUG

TREBLE RANGE
CONTROL

STEREO
BALANCE

4-30)

\\H\“\hanss

troubleshooting and replacement dats on these devices,

Resistor R19 and regulator 21 maintain the output tran -
istors in class AB mode.

Drviver board transistor 4 is part of the positive clamp
circuit. Chutput device 1 draws current through resistor R2.
Diriver board transistor Q4 drops the base of output device
Q1 to below R2, limiting current (o a safe valve. Driver
board trunsistor 3 acts on the negative signal component
in the same manner as positive clamp Q4.

Output Transformer Package {See figure 4-7),  The trans-
former packsge enables the amplifier to operate 70-valt
speaker lines for extension speakers, and provides Rowe/AMI
Stereo Sound.  The packape consists of two output trans-
formers, a power level contral, and associated parts, mounted
an a smgle chassis.  The chassis sits on the floor of the
cabinet, left of the mechanism. The unit is electrically
connecied between the amplifier and speaker system, Out-
put transformer secondary connections are brought out to
terminal strips (o allow operation with, low-impedance ex-
lension speakers. A G-position switch, at the center of the
chassis, controls phonograph speaker level relative to exten-
siomn speaker level,
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CONTROL
BOOST

BASS
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i
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Speaker System.  The speaker system consists ol two 10-
il low Urequency speakers, lwo O-inch mid-range speakers,
S-inch tweelers for high frequencies, and coupling
capacitors,

W

The 10-inch, heavy duty speakers are mounted in g duct-
tuned enclosure at the bottom ol the cabinet. The 6-inch
mid-range speakers and the 3-inch tweeters are mounled at

HARMNESS PLLIG
ITO AMPLIFIER
SPEAKER RECEPTACLE)

(=) OUTPUT

TRANSFORMER
f

the top ol the cubinet.

Two-Wire Volume Contral, A Rowe/ AMI Tirst the Dao-wire
volume control simplifies large, complex installations and
saves cost. Redesigned preamplifier circuitry permits re-
mote volume control operation using two unshielded wires,
Any wires can be used - there are no special requirements
for conductor size or shielding.
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