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Please read the following warnings

Intended usa: This NSM phonograph is asigned to play CD's after insertion of a necessary
amount of money.,
Any other usage apart from this is defined as not intended.
The technology of the NSM phonograph is state of the art and
is very reliable when operating.
Improper use of the phonograph may cause residual risks if it is servicad by
non-authorized personnel,

Attention: Servicing is allowed by qualified service personnel
only. To avoid electric shock do not perform any servi-
cing or repairs unless you are qualified to do so.

Danger:  Before opening any parts or covers marked with this
lightning sign or working on the components connec-
ted to the main voltage, example power switch, main
transformer, fluorescent lamps and lamps holder, you
must unplug the power cord!

The CD—player with a lager scanning system used in this
CLASS 1 phonograph is a class | product {no risk, harmless laser
LASER PRODUCT system). Tha respective label is printed on the identification

) plate of the changer.
according to IEC 825

Version 11/27/97 - 1 (V0106)

The information and illustrations contained in thase technical dacuments are up to date at the time of
publication. . .

Subject to technical modification without cbligation to modify equipment already dalivered!

No reprint in full or part unless approvad!
Manufactured in Germany

Copyright by NSM Aktiengesellschaft * 55411 Bingen am Rhein * Germany
Part number of this documentation: 179 430
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1. Section

1.1. Overview of components

Loudspeakers

CD—changer
Cabinet lock

Title display

Rocker button

Operators display

Keyboard

Coln insert

Coin retum cup

Bill insort

Loudspoakers

Figure 1: General view to the NSM phenograph, location of components
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1.2. Technical data of the phonograph

Electrical Data
Main voltage: 100 V - 260 V setable by rewiring transformer
Frequency range: 50/60 Hz
Power consumption stand by 170 W

play mode 450 W
Music power 4 Q |oad 2x200W
Sine wave power 4 Q load 2 x 125 W AMS (Sinus)
Intemnal Loudspeakers
2 loudspeakers 127 (300 mm) 8 Q Woofer
2 loudspeakers 5,3 (130 mmj) 4 Q Mid range
2 loudspeakers 1" calotte (26 mm) 8 Q Tweeter
Lighting
Fluorescent lamps I1x8W;2x16 W
Lamps 12V/iZ2ZW
Dimensions
Height appr. 64" (1620 mm)
Width appr. 38" (970 mm)
Depth appr. 25" {633 mm)
Weight 157 kg {(unemated)
Credit / Cash Input
Maximum credit display is Sv.

Price list adjustable.
Free cradit adjustment / permanent credit.

Kayboard

10 number kays 0-9
1 comrsction key c
1 hit=step key "H
Displays

Display 1 with 4 seven-segment LED's
Display 2 with 2 seven—segment LED's
Display 3 with 4 seven-sagment LED's

1 lamp display each for indication of "10 top hits”, "background”, "credit”,"your selection” and "error, press
key "C"

€D chenger

NSM CD changer for up to 100 CD's, Disc—playsr: Philips CD—player unit.

Special Faatures
Computer—controlled amplifier protection for overioad {mismaitch).

2 Technical manual for NSM SAPPHIAE
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1.3. Follow the following safety instructions

Remove all transportation security devices carefully from the phonograph and the CD—changer in order to
avoid destruction and malfunctioning of it.

Level the phonograph carefully to avoid malfunctioning of the coin acceptor, the CD-changer and the title
display unit.

Be careful with the power supply, Connect the phonagraph only to the main voltage indicated on the label
on the power cord,

Check the opsrating conditions. Storage and operation of this phonograph are recommended in dry rooms

only.

1.4. Check for transportation damages

If the shipping carion shows damage due to transport, this should at once be recorded on the delivery slip of
the shipping papers and then endorsed by the person making the dslivery.

Note: The manufacturer is not liable for damages during transporti

Take to remove all transportation fixtures!
a%a care lo remove pe Card board fixture ingide the CD changer

Two fiXing scraws on
each side of the CD changer

Holding bracket at the rear
of the title display unit at
tho u r loft and right side

Two card board fixtures
ingide the title dispia

Visually check all components for errored placement and sacure installation,
Figure 2: View inside the opened phoncgraph

Technical manual for NSM SAPPHIRE 3
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1.5, Transportation fixtures

Before operating the phonograph all transportation fixtures for safety and protection during transport have 1o
be removed. Regard information given in figure 2 and figure 3.

Note: Prior to any further transportation the security devices for safety and protection during transpost have
o be re~inserted.

Avoid static discharge to the phonograph. Electro Static Discharge (ESD) may destroy the opto—slectro-
nics and other ESD sensitive parts within the phonograph.

Remove transportation
fixtura screws,
also at the lsft top side

Figure 3: CD changer, transportation fixturas

1.5.1. Removing the transportation fixtures

1. Open the phonograph. Turmn the key and swing up the upper lid.

2. Remova the card board transportation fiture, located betwean the two CD storage magazines.

3. Swing both handles of a magazine ahead tegether if you want to take out a magazin.

4, Press the corresponding black knob 1o the outer side.

5. The magazine automatically jumps out of the locking device and can easily be removed out of
the changer. Taka out the CD storage magazine.

6. Loosen the 4 scrows of the transportation fixture, 2 screws each at the left and right top
of the CD changer {supports),

The CD—changer must be able to swing freely.

7. Removae the two card board transportation fixtures inside the title display which fix the

title holders.
8. Loosen the screws and remove the two brackeis at the upper rear left and right comer of the
title display.
4 Tachnical manual for NSM SAPPHIRE
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1.6. Leveling the phonograph

After you have removed all transponiation security devices, you have to set up the phonograph in a level
position in order to perfom cormect functioning of the installed coin acceptors, the CD changer, and the title

display unit.

In order 10 lavel the phonograph first check the level from the front to the back and then from the left to the
right side of the phonograph. if necessary, insert spacers (size 4’x4"} under the castors of the lower
corner of the cabinet.

insernt spacars if naces-
sary

Figure 4: Levaling the phoncgraph
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1.7. Options and accessories

I Description | Part-No.:
Infrared~-Remote Control {with 5 m cable to receiver) 177 491

The following functions are possible: Volume, Free credit, Reject muting
and Background

Substitute connection cable 2m 170 266

Connection cable 5m 170 459

Connection cable 1.5m 171 883
DATAprint 3000 {with matrix printer, English version) 118 504

For printing out the avaluation of the NSM phonograph statistics

DATAprint 3000 (German versicn} 117 310
DATAprint 3000S (with thermal printer, German version) 118 197
Wired remote control with 5 m cable 171743

This phonograph can also be controlled via a wired remate control. The
following functions are possible: Volume, Fres credit, Rejsct muting and
Background

Voluma control, for cperating outside of the phonograph 170 212
3 keys (Volume +/- and Reject} in a handy box with 0.5m
connecting cable {4—polas, easy to extend if necessary).

Output transformer 177 450
Extended pessibilities far connecting more loudspeakers (paralle! circuit).
Less wire losses dia to 70V—-exit (also possible for 100V-systems).

MiC-Adaptor 177 488
Use this MIC-Adagtor for connecting a dynamic microphon with an
impedance of 200Q2-8004); Or connect a tape recorder /-player or an
additional amplifies,

Microphon, with paging switch (without cabla) 224223
Connacting cable 10m, aasy. with plug and sockst for microphon 171 880
Connecting cable 20m, assy. with plug and socket for micrephon 172 187
Plug for MIC-Adaptor 225 260
Socket for micraphon 225 758

Key-Switch 177 486

serves as protection against unauthorized calling up of free credits and
switching on the background made.

Cash countar 173 348
Electro—mechanical cash counter for counting the incoming monetary values.
Cable hamess : : 178 979
For building a remote selection for NSM Selector boxas
6 Technical manual for NSM SAFPHIRE
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1.7.1. Installing a MARS CASHFLOW 330 slectronic coin acceptor {optional)

This phonograph may be equipped with an electronical coin acceptor to check up to 4 or 5 different coins,
depending on the type of the coin acceptor.

The three sensors in the validator register each separately thickness, material quality and diameter of each
deposited coin. If an inserted coiin has passed the sensors, the determined data are comparad with the infor-
mation of valid coins stored in the PROM of the coin acceptor. If the validation criteria are identical with a
data set stored in the PROM a "valid signal” is generated.

Depending on the coin value the valid signal is sen! as output signal IB 10 IF 1o the CB ADAPTER. From
there the signal reaches plug ST8 of the control unit.

The monetary value setlings of the individual program steps are assigned to corresponding output
signals: PO71 to signal IF

PO72 to signal ID
P073 to signal IC
P074 to signal IE
PO75 to signal 1B

Note: When inserting a coin during program steps P070 to P0O75, the program
step assigned to this coin is automatically represented in display 1.

The monetary values are programmed in monstary value units. For details see programming section.

Wirs jumpars CREDIT button to CB CONTROL UNIT ESV

\ /

NSH pi—o—
z 8% sro
O =

to coéin accaptor MARS CASHFLOW 330

ACCEPT 'RETURN

Figure 5: installing a MARS CASHFLOW 330 coin acceptor using the CB ADAPTER

Note: To avoid misuse or manipulation non~used channels are to be program-
med with "0 and also should be blocked mechanically.

For this purpose the soldered wire jumpers of the corrasponding channels IB to IF on the CB ADAPTER
have to be cut,

Technical manual for NSM SAPPHIRE 7
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1.8, Connecting the phonograph to the main voltage
Note: Check main voltage before connecting the phonograph!

The label placed on the rear side of the phonograph near the power connector shows the factory setting of
the mains vollags.

Attention: To protect your phonograph or any connected device from
any damages please follow:
Before you connect any device, or before you make any
changes to the connection between the phonograph and a
device, please make sure to switch off the power supply of
the phonograph and any connected device {i.e. external
audio amplifier).
Otherwise damages may be caused to the phonograph and/
or the connected device(s).

Danger:  The green-yellow wire of the three-wire power cord
must be connected to the ground (protective earth) accor-
ding to the international safety code.

On main voltage fluctuation of 4= 10% the phonograph cperates comectly.

On higher main voltage fluctuation you hava to add a voltage stabilzer having a power output of

500 VA (Watt) at minimum.

For constant under voltage or over voltage and for other desired voltege settings you hava to re—wire the
mains transformer of the phonograph —> see wiring diagram sticker near the transformer.

The wiring of the ballast for the fluorescent illumination must not be changed!

It you hava changed any voltage setting then you have to note this new setting to the label on the rear side
near the power connector.

The powar switch is located at the rear side of tha cabinet. After having established the necessary connec-
tions, switch on the phonograph.The fluocrescent lights should now light up.

The phoncgraph is now ready to operate.

8 Technical manual for NSM SAPPHIRE
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1.9. Loading CDs into the CD storage magazines

Open the phonograph if not already done.
In order to avoid movement of the [ift {attract mode) while working within the CD changer pull out the service
switch. Now the phonograph is in setvice moda.

Pressed in = Normal play Pulled out = Sarvice mode }

Figure 6: Positions of the setvice switch

The magazines are equipped with tiling handles; simply fold the two handies to the front if you wish to take
out a magazine.

Remove the right-hand storage magazine by holding the handles with your right hand and pressing the
right-hand knob to the right sida. The magazine automatically jumps out of the lock.

Remove the left-hand storage magazine by holding the handies with your left hand and pressing the lefi-
hand knob to the ieft side. The magazine audibly jumps out of the lock.

Remove a number of CD trays comesponding 1o the number of CDs you wish to insert inte the magazine.
Always pilace the CDs face up {label up) into the recess of sach tray, and thereupon slide the tray into the
first available slot of the magazine,

Always place CD face up

Figure 7; Placing CDs into CD trays

Note: CDs have to be placed labsl up into the CD trays. Otherwise the CD chan-
ger will cause an error when accessing an incorrectly insertad CD.

When re-inserting the magazines take care that aach magazine focks automatically with a slight bump in the
locking device. If you don't push in the magazine strong enough, a disfunction of the CD changer may resuttl

Note: Due to the CD magazine's construction they can be transported outside
the CD changer without any special transportation secunties. Only when
treatad too rough the CD holders will fall out of the locking devices within
the magazine.

Please don’t store or transport magazines upside down,

Technical manual for NSM SAPPHIRE 9
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1.10. Memorizing the titles of the loaded CDs to the control unit

The memerization of the title information of the loaded CDs takes place within service program step P180.
If the phonograph is not yet in service mode,

open the cabinet lid {door) and

puli out the service switch (refer to fig.6 )

Now the phonograph is in service mode. The display shows e.g.:

% R R 1% BLE S Lol L i
3

P0O10 1

[LES N MTTR Y LR Colnae

Figure 8: Display after entering the service mode

Perform the following steps in order to stan the initialization:
press "C" display shows P

enter P160 display shows P160
press "H” and "0" te start the memorization

The control unit of the phonograph then checks every tray, one after another, of both CD storage magazines
to read the information from the inserted CD conceming the number of tracks.

Note: The control unit searchas all CD trays up to the number of CDs specified in PD42.
The factory setting of the value in P42 is 0032, which means 100 CDs with 32 tracks each.
If you have not installed 100 CDs, you must first change the numbaer of accessible CDs and
tracks in P042.

Take care that you do not lsave CD trays empty in the selected number of CD's in P042.

After starting the initialization routine the phonograph needs less than 15 minutes to check all CDs. During
this routine you may close the cabinet door. The phonograph retums automatically to the normal play mode
after finishing the initialization procedura.  money is inserted during that time it will retain the number of
credits but selections cannot be made during the metnorization precess.

10 Technica! manual for NSM SAPPHIRE
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1.11. Changing the price - and monetary value settings

The following text is a short description of the program steps PO60 to PO66 and PO70 to PO75. The detailed
description and corresponding tables are contained in chapters "Price Settings” and

"Monetary Value Settings™ in section 5: "Programming”.

1.11.1. Programming the price settings, thal means plays per price

Example for setting the price settings: 1play = 25¢
2plays =50c
Splays= 1%

no discount for album selection

Table 1: Programming of price settings

Programming information

Action of the ope-
rator

FI

Enter the service mods of the phonograph

Displays
1 2

3
pull out the service

switch PO10 _1 _73
Play price
Clear display and enter the following commands: C P __
Direct selection of a command, 61H
disptay of previous sefting in POG1. PoSY _1 0100
[Enter new setting in P061 "1 play/25¢". 010025 Pos1 o1 0025
Confirm setting and advance to next command, display shows |H
previous setting in P062. PO62 _1 0100
Enter new setting in P062 "2 plays/50c”, 020050 P02 0050
Confirm setting and advance to next command, display shows |H
previous setting in P063: PO63 _3 0200
Enter new setting in P0B3 °5 plays/1 §. 050100 P0B3 05 0100
Confirmn setting and advance to next cammand, display shows |B
previous setling in P064: P0O64 03 0200
If setting is not used enter “0”. ¢ - 0
Confirm setting and advance to next command, display of H
previous setting in POG5: P0OBS 03 0200
If setting is not used enter "0". 0 POGE6 __ _0o
Confirm sefting and advance to next command. display shows |H
current setting for P86 (album selection without discount). P066 1

After confirmation of a setting (e.g. for PO62) the system automatically tums to the next program step (here:

P083).

Caution! Press "C” key in the event of incorrect programming or when display flashes (Error press C).

If you want to terminate the changing of seftings you have to press the "C” key twice or close the cabinat

door to return to standard operating mode {play mode).

Technical manual for NSM SAPPHIRE
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1.11.2. Example of Programming the monetary value settings

Depending on the type of coin acceptor the individual coin channels must be programmed for the
associated monetary values in the corresponding program steps. Unused channels must be
programmed with the monetary vaiue "0

1, Checking the monetary value settings: Selact one program step between PO70 and P075. After
inserting any coin the channel associated with the coin is displayed, e.g. 50 cents in channel 2: display PO72
0050.

2. Changing the monetary settings: As an example, if the 25 cents slot {channel 1) is not to be used: First
enter pragram step PO71 as described above. In the coin acceptor or on the adaptor PCB of electronic coin
acceplors the respective channel has to be blocked so that these coins drop into the coin retum.

3. Standard settings: The programming of standard sattings is done with the command P0O70 and entering
the nurmber of the desired table values {see table 7 "Monetary value settings” in section: "Programming”).
The correct programming of all channels is done automatically aiter entering the number and pressing the
key "H".

The way inserted coins are counted &n an electronic cash counter is set 10 "monsetary value /100" {(PO78 is
set to "0"),

Table 2: Programming the monstary value settings

Action of the
oporator

pull out the
service switch

Programming information

Enter the service mode of the phonograph

Clear display and enter the following commands: c P_ __

Direct selection of a command, Seo text (2.)

display of previcus setting in PO71. PD71 _560
Enter new satling; no coin conversion within channal 1 0 POT1 _0

Confirm setting and advanc. I next command, disptay of previous |H
setting in PO72. PoT2 500

if the standard setting according to the table of monsetary standard settings is to be used, call up progam
step PO70 (as described previously).

Ready for standard setting PO71 through PO75 Seetext (3.) |PO70 000X
Program entry "10" of the standard table 10H POT0 10

(for USA mechanical coin acceptor).

Confimm setting and advance to next command:; H

Caution! Prass "C” key in the event of incorrect programming or when display flashes.

If you want to terminate the changing of settings you have 1o press the "C" key twice or closa the
cabinet door to return to standard cperating made (play mode),

1.11.3. The "Credit" button

The phonograph also offers a so—called free~credit button, located on the CB adaptor (ses fig. 5} with
alectronic coin acceptors. Action on this button is only possible when the phonograph is in service mode,
Prassing the credit button once gives "1 free cradit”. Credils generated by pressing the credit button are not
registered statistically, In phonographs using a mechanical coin acceptor you will not find a free—credit
button. You can push the micro switch beneath the cein acceptor instead.
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1.12. Components of the NSM phonograph

In the following chapter you shorily will be introduced to the main components of the NSM phonograph.
{Refer 1o figure 1 and 2 jor locating the several components.)

1.12.1. The cabinet of the phonograph

The cabinet is made of wood, in order to enhance the acoustical characteristics of the internal loudspeakers.
These characteristics are also influenced by the cross over network,

1.12.2. The playing instruction

To eamn credits for playing different tities you have to insert sither coins or bills.

You also have the possibility to change the number of cradits for a title selection or an album selection. Then
you have to raplace the coresponding credit stickers with new ones.

Note: If you wish to change any credit sefting don’t forget to change the playing instructions.

The stickers sheet from

the accessory pack
Esas

— |
_—
]
I
|
|
_
[ ]
.
|
I
[ |
| 1
|
]
|
I
]

Figure 9: The playing instruction of the phonograph

1.12.3. The operating instruction

To select a CDAitle:

Prass the keys of the keyboard according

o the number of the CD and the title of your
selection. Confinn entry by pressing key "H".
Erroneous entries may be cleared by
pressing key "C".

Figure 10: The cperating instruction of the phonograph
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1.12.4. The title display

The title display is capable of storing up to 112 (2x 7x8) CD covers and title sirips. If you want to insert or
removae title strips and/or CD covers you first have to apen the phonograph. Firmly lift the lid.

CO cover tille stnp title holders title display

1y0

N\\am

U U

Figure 11: Loading title strips and CD covars

You have to be careful whila insarting the CD covers and title strips into tha title holders. Be sure CD covers
and titte strips are insarted under all the black plastic tabs. This will insurae that they don't fall out. The title
display will always show 2x eight covers of inserted CDs. You have to press the rocker button, placed in the
oparators console of the phonograph, if you want to move the title holders within the title display.

1.12.5. The rocker button

The lille holders can be moved into the corresponding direction by praessing the rocker button in the
operator's console. Upon ench button operation sixteen new CD-—covers including title strips are shown.
Lamps inside the rocker buiior. will light showing the pogsible dirsction of moving the title holdars. In case of
a limitation of selectable CDs by programming P042 (rafer to ¢hapter Programming of the phonograph),
you have to take cara to insert only the corresponding number of title strips and CD covers.

Press the rocker button to turn pages

Figure 12: Localing the rocker button
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1.12.6. Display and keyboard

in the operators console you will find a keyboard with digits "0" to "9” and "H" and "C" .
The multi-functional display consists of three parts. You wili get different information via the display
depending on the mode of operation of the phonograph:

Display 1 Display 2 Display 3

Keyboard

1
................................. CAY T CIER Y S cremmiaes e

10 TRP
Fil§ 5

st
|y
AL R AHELL "

(Ermr. prass "C"

Your salacton
Salection now playing

o I IBHIEN B
ollloe ||| on
Tl D|]|w

Figure 13: Display and keyboard in the operators console

immediately after powar—on the phonograph performs a seli-test of the memory compenents
of the contro! unit and all pre~programmed values. Afterwards display 1 shows the program
version of the phonograph software for 2 sec. f an etror is found during the self=test, the ermor code is
displayed as "Erxx” for 2 sec. With Er 31 (unverified memory contents) and Er 40 (price settings in-
comrect) display 1 shows the program step which needs to be re-programmed as Procx.
Note: For other Er-numbers on display 3, even during operation, refer tc the Service manual of the
phonograph to get more irformation about error locating or trouble shooting.

Buring stand-by the phonograph calculates the ten most played titles out all titles played. On display 3 the
title nurnbers of the 10 most popular titles are shown the rankings (1-10) are shown on display 2 (if
enabled in P56). This “hit display” is changed in intervals of 2 sec. Also tha lamp "10 top hits” lights
up.

When pressing the key "H", the hit display can be stopped for 16 sec. Each pressing of the key "H"
causes an advance to the next hit.

Note: When the popularity counters are erased {program step P033), the hit parade is erasad, i00. In
that case "0" appears for ranking until CD's are played again.

After insertion of a coin the hit display is interrupted, the lamp "10 TOP HITS” tums off, and the lamps "cre-

dits” and "your setection” ( il ) light up. Display 2 shows the number of credits.

For every selection credit is deducted. If not enough credits are available for the selaction, the lamp
"credit” flashes. No more coins being inserted within 16 sec. or no selector key being

pressed, the mode changes back to "hit display™.

After salection of a title the CO to be played is transperted to the player and then played.
Just before start the number of the title is shown on display 1 ("SELECTION NOW PLAYING"). Atter
the disc has been played, the display is erased and the CD is transported back to ts magazine space.
Note: if an arror occurs with the CD changer or the player, "Er 7x" or "Er 8x” appears for 2 sec. In that
case refer to section 3 to get more information abowt emor locating or trouble shooting.

the display shows the selected programming step with actual values. Use the
keyboard to change settings {refer to section 2 to get more information on programming).
Nota: Programming is possible only if the phonograph is in service mode.
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1.12.7. CD changer

The CD changer used within this phonograph is our fast 100 CD changer "MBC 111" . This high quality pro-
duct uses two CD storage magazines capable of storing max, 50 CDs each.
A simple locking mechanisin is integrated to hold the two CD storage magazines.

Refer to figure 14 to get familiar to the location of the components. You will need this information later when
ioading CDs.

Figure 14: CD changer

The components are:

1 = Handle of the CD mag: : i'»

2 = CD magazine

3 = Locking lever for CD magazine
4 = CD Iift
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1.12.8. Central Unit
The power supply, stereo amplifier with fan control, interfaces for the inputs of microphone, CD drive, tape
and remote contro), interfaces for the output to control unit, CD drive, and illumination are all integrated on

one circuit board "CENTRAL UNIT ES5.1".
The music power per channel is 200 Watt when matched to a loudspeaker impedance of 4 Q,

B - | Loudspeaker
IIIIII T r—\__ connector;
g right channel
: 1 Output stage | - ] 9
4 T | leftchannel
Ventilatow N o e 0 Lomml T m el CD changer
. ﬂ i SR =
CD changer L R o i
] — . Mono—/Stereo—switch
o _ -.... |Power supply - | Pre amplfiers | 1 ..
lllumination | - . e, - * |, Lightplay™
P BT "], Bacta-interface*
Mains '” : g r Remote control®
transformer Jg i =0 0 L . Volume control
Control unit - MIC-Adaptor®
* = Option

Figure 15: Structure of the circt:i: iaxtd Central Unit ES5.1

1.12.8, Control Unit

This PCB contains the microprocessor which controls all tunctions of the phonograph.
Evaiuation is performed with the phonographs keyboard and display or with data transfer via the serial inter-
face connector located on this PCB.

| DATAprint-

-4 connector
|, CD changer

sev. swilch

HReset

Tile display

Disphy‘ o -\E "
Lightpla I- ' 2K Rt : Cein validator
ghtplay” L = SR R L ; !
S RIS Y  ohEmm ; Bil validator®
Central unit o g

Wallbox*

. _
* = Option
S ———————— ”

Figure 16: Structure of the Control Unit
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1.12.10. Audio system

The audio system of this phonograph consists on the following main pars:

COD player

stereo amplifier

output transformer

cross over network with loudspeakers

chD- _
player > ‘
sterec amplifier '
othar MIC- * k
al- Z
bt T |
loupr + 1
N t
> W
= b ——— e 4 :
atwork | v ¥
{
e S
L -
internal loudspeakers external '°“d59“k“'4'
|
|
== a a
|
{ |
L -J
* w optich
Figure 17: Structure of the main componants of the audio system
18 Technical manual for NSM SAPPHIRE

03/02/98



1.13. Remote control

The phonograph can oplionally be equipped with cable~type remote control or infrared remote control. All
functions and the operation of both models are identical. Therefore, this description is valid for both of them.

The buttons “+" or =" attached to the rear of the cabinet allow a common adjustment of voluma for both
channels. By pressing "REJECT" you can retum the CD currently playing.

These three functional buttons attached to the phonograph correspond to the function of the butions 1+11,
and REJECT on the remote control.

‘ ~
@ e A5 @D

VOLUME

e "“"e
-® @+
®: @

REJECT MUTING

. J

Figure 18: Remote control

1.13.1. Setting the volumes

We differantiate betwean four volumes:

1.~ the "normal valume™ of selected titles, random play titles

2.-the "background volume" of titlas to be played in background mode

3.- the "MIC volume” for microph~ne announcements, if the microphone is switched on
4.- the "tape volume” for reproduction of {ape music

The keys have the following function:

= Keys T’ controlling the left channal (increase and decreasae)
— Kays "Il controlling the right channel (increase and decrease)
- Keys "+ increase of volume of both channels.

- Keys "=" decrease of volume of both channaels,

When pushing the center keys "1+II" {red) the channeis are regulated together. If they were differently set,
they are first "balanced” and regulated together.

When no salection is being mads, the volume for the channels is shown on display 3 during the
adjustment, in steps of 17 to "317,

While "Muting™ is active the message "OFF" appears in display 1. No more titles will be played until "Muting”
is cancelled by pressing "Muting" again.

The last volume setting is stored during “power off”.

The maximum possible volume can be limited -

- for normal volume by programming P051 in steps of 1" to "31"

— for background volume by programming P052 in steps of "1” to "31"

— for microphone volume by programming P055 in steps of "1” to "31" and

— tor tapa volume by programming P058 in steps of 1" to "31"

For P051, P052, P055 and POSB refer to programming section.

Note: To protect the ampiifiers a check is made whether an overioad occurs due
to mismatching. Upon recognition of an error the volurne of the correspon-
ding channel is reduced step by step autornatically by the control unit until
a non—critical point is reached.

Technical manual for NSM SAPPHIRE 19
03/02/98



1.13.2. The key "MUTING"

The volume of both channels can be sst to "off” by pressing the key "MUTING™. The message "OFF ap-
pears on display 1 in the operators console. Again pressing the key "MUTING™ or pressing one of the "VO-
LUME +" keys causes the system to switch back to the previously set volume for both channels.

Note: With display "OFF” no more CD’s are played until "Muting” is cancelled.

1.13.3. The key "FREE CREDITS"

Free cradits can be called up by pressing the key "FREE CREDIT . The following free credits are

possible depending upan the programming of P091-P083:

- Number of set free credits can be called up individually one by one

— Unlimited free credits can be called up individually ona by one

— Permanent credit (free play) when pressing key "FREE CREDIT" for the first time (credit displays
89"}, When key "FREE CREDIT" is pressed again, permanent credit is taken away.

- Permanent credit automatically within the time window

By using the program steps P031 to P093 a time window can be defined. While this time window is
active free credits can be called up.

If no time window is defined of free credits can be called up at any time.

By setting the pregram step POS5 you can defina if free credits (1-99) are renewed

automatically every day or weekly.

1.13.4. The key "BACKGROUND"

The background moda can be switched on by pressing the key "BACKGROUND". The lamp "Background
playing” in the cparators console is turned on, When pressing this key again, the background mode is
switched off and the lamp is tumed off.

The phonograph ofters the possibility to program four {4) different time windows for each day.

In the background mode up to 4 times 20 “random” records are played as defined in P105 and P107.

The time at which backgroind music is to be playad can be set in P101 to P103,

If a CD is selected by the cuzii.ar while background music is playing, this interrupts the background disc
and the selscted disc (title) is playad at “normal volume™.
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1.14. Evaluation of the statistics

1.14.1. Read—out of statistical valuas using the internal service program
You should make a statistical evaluation of the phonograph at regular periods.
m "REJECT a still playing CD

= Open the phonograph and puli out the sesvice switch to enter the service mods.
Display 3 automatically shows the least played CD with ranking 8.9.: P010 __1__73

m Press key "C™ to clear display. The display shows P___
Enter the following program nurmbers for:

s Read counters: P010 and H = Popularity (P010 ieast played, PO11 most played titles)
P012 and H = Hitparade (Top 10 Hits)
P013 and H = Cash total
P14 and H = Counter for number of coins
P016 and H = Counter for plays
P07 and H = Number of selectad titles
P018 and H = Number of selected albums
P019 and H = Number of ovarplay titles
P20 and H = Number of payed credits
P021 and H = Number of free credits provided
P022 and H = Number of background titles played
P023 and H = Number of autoplay titles
P024 and H = Number of advertisement titles
P025 and H = Numnber of Happy—Hour credits
P026 and H = Number of power-cn hours of the phonograph

Aher you have read—out the statistical values of your interest you have the posshility to erase the corres-
ponding counters, thus to start a new stalistics period. While you ara in the service mode

m Press kay "C" to clear display. The display shows P__
Entar the following program niimbars for:

w Eraso counters: P033, nix selected code number;
0 and H = dslete all memory contents  Attention, all counters are erased|
1 and H = delete only hitparade (P012)
2 and H = delste popularity only (P010)
3 and H = delate all cash counters (P013 — 025)
4 und H = delete credit memory only
§ und H = delete selections only
6 und H = delete amor messages only

—— ———

1.14.2. Data transfer and storage with DATAprint

You also have the possibility 1o make a printout of the statistical informations of tha phonograph.
Thersfore you naed the NSM DATAprint for statistic collecting / printing, which is connected to the evaluation
socket on the control unit of the phonograph,

®» "REJECT a still playing CD

= Open the phonograph and pull out the service switch to enter the service mode,
Display 3 automatically shows the least played CD with ranking e.g.: PO10 _1_73

& Plug the printer connector inte the 9 pin socket "EVALUATION® of the CB CONTROL UNIT,
= Press key "C" to clear display, The display shows P_____

Using a NSM DATAprint you can print out simple tebles including statistical data (lext mode) or
graphically prepared statistical data {graphic mode).
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Jo print out the statistics of tha phonograph in "text mede” {Example: see figure 20)
@ Enter 30H. the display shows P030
@ Enter 0. Counters + Errors. as well as popularity are transferred into the DATAprint.

Note: After successfully transferring the statistical data to the DATAprint the sta-
tistical data is erased in the phonograph when you close the lid (door) or
axit the service mode,

To print out the statislics of the phonograph in "graphic mode™

» Enter 31H. The display then shows P031 __ ____.
Now enter the coda for the desired printout:

0 =complefe information
1 =all cash counters
2 =all counters
3 =settings
4 = popularity
5 = hit parade of all titles of this location
€& =last 20 error messages

Attention: After finishing the graphical printout you must clear the
statistical counters separately using P033, because they
are not cleared automatically after closing the lid or exiting
the service mode.

abkam

T

AL

LP CONTROLUNITES V /

Socket "Evaluation”
of tha phenograph

Connact this plu
to the pho

Figure 19: Evaluation unit NSM DATAprint

Note: If an error occurs during data transfer or if the printer doss not start, "E0”
appears on display 3. When a popularity counter has reached value 256,
all popularity counters are divided by half. After dividing, the popularity
printed out is relative. The number of divisions appears in the printout e.g.:
"RELATIVE 5. This division is also made for the HITLIST.
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08.02.94/03:46 Vi.20
DATENSATZ: ......oovvve .. 5
leMa

BOXESY mﬂ#
BOXNR. ..ooooveannn 0000
TME v.vovoeoei 15:08|
BATE .oooovveenenne 12.03.97
CASH - ovveeeiee e 67
PLAYS ..o oooeeeeeeeeenes 64
TITLE-SELECTIONS ........... 7
ALBUM-SELECTIONS ......... o
OVERPLAYS ...oovovnvnnn.. 0
FREEPLAYS ...ovoevnnnrnnnn. 8
BACKGROUND PLAYS . ...... 49
AUTO PLAYS ...... et 0
ADVERTISE PLAYS ............ 0
HAPPY HOUR CREDITS . ....... o
POWER-ON HOURS .......... 17
cp .

001, 092, 085 072 240, 005
006, 088, 096, 072, 080, 084
011, 141, 084, 086, 180, 085
gt6, 076, OD1, 008, 100, 072
021, QO05, 032, 193 002,

026, 072, 100, ¢80, M
031, 081, 218, 083, 031, 007
036. Q04 . 016, 038, 087
W‘

081, 065, 084, 0BS, 016, 068
086, 004, 106, 082, 016, 086
091, 008, 120, 016, 050, 090
096, 122, 068, 089, 108, 084

HITLIST:
RANK CD TRACK PLAYS

1 ....0100...... 7
2 ....5101 ..., 4
3 ....1701 ..., 2
4 ,...301,,....2
§....0801......2
6 ....0200......1
7 ....0301...... 1
8 ....0400...... 1
9 ....0507...... 1
1W0....070%...... 1

EBBORS
NO.CODE # TIME DATE
NO ERRORS!

COLLECTIONS:

NG ...DATE .... TIME H/DAY
... CURRENT COLLECTION
08....12.0397 . 1506 00
... LAST COLLECTIONS

07 .... 11,0397 . 10:09

06 ....10.03.87 . 13114

05 ....00.03.97 . 1531

04 ....08.03.97 . 11:45

03 ....07.03.97 . 16:01

-END-
80761 BYTES FREI

indicates that this 1s the 5, data gst in the DATApnnt.

Varzsion of the phonograph software,

BOX-ANALYSE: indicatas to which phonograph this print-out belongs.

Also dats and tme of panting are shown.

COUNTERS; shows the contents of the listad counters.

POPULARITY: shows the number of plays of sach CD (5 CD’s par row).

Not played CD's have no aniry, All 100 CD's are listad.

HIILIST;, shows the TOP 10 of the hitlist of this phonograph
Format Rank=CD-Track=Plays

COLLECTIONS: shows tho curent and the last S collections
with date and bme.

H/DAY shows the avemge value of power—on hours per day.

=END- indicates the end of this printout, Tha following numbar shovn the

available storage capacity of the DATAprint 3000,

Figure 20: Sample printout in text mode, generated on DATAprint 3000
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BOXESY V.0106
BOX-ANALYSE;

BOXNR. .................. 0000
TME ... ... i 15.06
DATE ............c...n. 12.09.97
CASH ..o ii e o
PLAYS ... i i 0
TITLE-SELECTIONS ........... 0
ALBUM=SELECTIONS ......... ¢
OVERPLAYS .................. 0
FREEPLAYS .................. 8
BACKGROUND PLAYS ........ 49
AUTOPLAYS ._............... 1]
ADVERTISE PLAYS ............ 0
HAPFY HOUR CREDITS ........ 0
FOWER-ON HOURS . ......... 17
BOX-STATLIS:

BOX=CODE ................... 0
CDS/TRACKS ............. 0024
STANS-BY-LIGHTINGS ..... 1105
ACTIVE LIGHTINGS . ....... 1000
MAXTIMETRACK ............. 0
ORDEROFPLAY .............. 0
TRACKSINAROW ............ 1]
CLRCAEDIT .........c.o.couan. 2
CLASELECTIONS ............. 2
MAXVOLUME ................ N
MAX BGM=VOLUME .......... 18
MAXMIC-VOLUME ............ o
PeX PRICE I PTX VALUE
1 1 0100 ' 1 100
2 1 000 Y 2 500
K] 3 00 ! 23 &30
4 3 0200 ' 4 b)
s 3 0200 ' S 0
ALBUMSETTING .............. H
BILLBONUS .................. 1]
MONEY CONVERSION ......... 0
STARTTIME .............. 00:00
STOPTIME ............... 00:00
ACTIVEQON DAYS ._.... 000C000
FREE CREDITS ............. 200
RENEWAL PERIOD ............ 0
STARTTIME .............. 00:00
STOPTIME ............... 00:00
ACTIVEONDAYS ...... 0000000
LOCKFORBGM . .............. 1]
STARTTIME .............. 00:00
STOPTIME ............... o0:00
ACTIVEON DAYS ...... Q000000
AUTOQ FLAY PERIOD ........... 0
STARTTIME .............. 00:00
STOPTIME ............... 00.00
ACTWVE ON DAYS .
ADVERTISEMENT F'EFIIOD ..... 0

BOX-ANALYSE:
indicates to which phonograph this

print—out belongs
olpnnang ar 8

. Also dale and time
Wn.

show the achal settngs of
P180 t» P187.

COUNTERS:
shows the contents of
tha hstad counters.

POPULARITY:
shaws the number of pIaBs

Numbers >120 are not shown

BOX-STATUS:
shows the aclual sattng of
P041 to POS2

ERICE SETTINGS:
shows the actuat setting ol
PoTT.

Pog1 to

I-c

HIOLSE
shows the TOP 10 of tha hitlist

ol this phonograph.
Format: Rank-CD--Track=-Plays

ERRQRS:
shows the Iastzo amors as CODE
ont # and and tme.
i Tide ditplny position pumbar.

COLLECTIONS:
shows the cumant and the last §
collections with data and Emo,

HDAY shows the average value of o8 .

powar-on houts per day.

show tha aslua.l seftings oi

PO to

START TIME
STOP TIME

STOPTIME ...............
ACTIVEONDAYS ......
TITLE DISPLAY PERIOD ... .... i
TITLE DISPLAY MODE

POPULARITY;
cD:
0 2 4 6 & 100

L ety bbbttt b b L L

K CD TRACK PLAYS

mmaulu-g

ERRORS:
NO.CODE # TIME DATE

NQ ... DATE TIME HDAY
CURFIENT OOLLECTION
, 120397 .......° 16:08 . 08
vees LAST COI.LEGTIDNS
Lo11.0887 ..., 10:09
.. 100397 ....... 1914
....... 16:31
11:45
16:01

.......

Figure 21: Sample printout in graphic mode, generatad with DATAprint 3000
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1.15. Replacing and changing CD's

s "REJECT a still playing CD either by pressing the REJECT-button on the rear of the phonograph or
on the remote control.

s Open the phonograph and puli cut the service switch to enter the service mode.
Display 3 autornatically shows the least played CD.

w By pressing key “1” repaaiedly, each time the number of the next best CD is displayed.

» | necessary open the CD changer. Take out the left (CDs 0 tc 50) or right {CDs 51 to 100) CD magazine.
Pull out the selected CD trays of the CDs to be exchanged and change CDs.
After changing a CD push back CD tray until it locks in,
Close the changer after having changed the last CD.

» The title information of the new inserted CD¥'s must be read into the phonograph by using program P161
{see programming section).

e Change corresponding title strips.
Put the desired tille strips and CD covers in comesponding position in the title display unit.
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1.16. Connecting external loudspeakers in stereo mode

1.16.1. Connecting additional loudspeakers with same impedance

The connection wires of the external loudspaakers ara led through the opening in the rear side of the cabinet
1o the inside and then to the connection terminals of the output stage.

The polarity ¥ must be mzintained because otherwise bass reproduction wouid nullity itself!

The stereo amplifier of this phonograph provides an output of 200 Watt music power at 4 Q per channel (=
125 Watt RMS). The impedance of the intemal loudspeakers is 8 §2, therafore they will use 100 Watt music
power from the amplifier, only half of the available power.

In that case, the additional loudspeakers you may connect (refer fo figure 22) cannot have an impedance of
less than B Q. Otherwise the amplifier would be "mismalched” and the overload protection would operate.

8D Dfl: aC —?ﬂ 8Q
100W ” Ly 2. 100W

Central Unit

intemal loudspeakars 2 x 200 W music £ intomal loudapeakers
Powar by 42 ] .

Left Channel Mmhi:; @, Right Channel

| .

0, BT "B e
L. —g N

extema! loudspeakers extamal lcudspeakars

Figure 22: Stereo mode with nurmaily connected loudspeakers

1.16.2. Connecting additional loudspeakers of higher impedance

If loudspeakers of a higher impedance are connected (refer to figure 23), a number of speakers can be ¢on-
nected parallsi to the intemal loudspeakers. In that case, a loudspeaker of a higher impedance would natu-
rally be lower in volume.

v
60 [I? b ﬁ"ﬂl:n sa_
100w Cantral Unit = 190
intomal loudspeakers 2 X200 W muasic .4 intama) loudspaakers
Powar by aQ 2 =
Left Channal Matching ot Right Channel
I_ -’ 1 v —I
180Q ' ' ?I ’ ;gg
S50W
L. —.
mmgloudspsakora ommal_!ougrmn
M S
16 Q ' » [} 1 18 Q

mwl_- | _ l_._lsow

Figure 23: Stereo mode with connected loudspeakers of high impedarnce
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1.17. Connecting external loudspeakers in mono mode

1.17.1. Sound system for separate rooms

if the volume is to be controlled independently for 2 rooms, the loudspeakers of the first room can be con-
nected to one channel. The loudspeakars for the other room can then be connected 1o the second channel
{refer to figure 24). The switch $1 "Mono/Stereo” located on the PCB "Centrai Unit” has to be switched 1o
"MONOQ" (refer to Locatlon of the mode switch). For this independent procedure a volume control with se-
paraie controls is necessary {refer 1o Remote control operation).

Room 1

" Right Channel Yo u

ag | . 2|, !
100W Central Unit :

2 x 200 W music o
Powar by 4Q
Matching 2 T
'ah s
Left Channel -l

1B°%W {?ﬂ—! oow
=

intamal loudspeakars axtornal loudspankars

Figure 24: Mono mode with connected loudspeakers for seperated rooms

1.17.2. Mono mode with serial connected loudspeakers in one room

Take care that the total impedance uf connected loudspeakars does not become less than 4 Q If you con-
nect more loudspeakers in one rocom. It may be necessary to connect them in saeries or paralla),
Series connacted loudspeakers have less voluma,

Room 1

Roem 2

S DT | o
|

Right Channel ] } '@
' ' B0

. o 1000
Central Unit g1 g
8 2
ca. 25W 2 x 200 W music
Powar by 42
Matching =
&

Left Channsl ¥ L

g
i:#_r"““

[
82, D{: .
ca Et extemal loudspeakers

. ] intemnal loudspeakers

Figure 25; Mono mode with sarial connected loudspeakers in one room
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1.18. Location of the stereo / mono switch

NSM phonographs can be operated in different modes: stereo, mono or S-Stereo.
S-stereo simulates a base vide sound system for better stereo sound effects.

The mode switch S1 used for this pumpose is placed on the CB CENTRALEINHEIT ES 5.1.
Just move the switch into the desired position.

The factory setting of the mode swiich is "STEREO".

NSHM CENTRALEINEIT £5 5.1 -

B SR plppinis vl
- d e =Y Yoot Ty Ewy : -,;,.f..—_- p— ".'5? .
R 7 toran Stemeaena. — 1 i 7
TG 1 I e W
B Ty ey
A ey i

=¥ ’?‘ s L

[ YaRety .,

1:— mode switch
;E" 1) Position:
= Altl— s-stEREO
Sy
Pt
P e
=
Figure 26: The mode switch St placaed on the CB "CENTRAL UNIT ES 5.1"
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1.18.1. Check that the phonograph is not overloaded

To avoid distortion of sound or destruction of equipment you should perform the following steps after chan-
ging any loudspeaker connection.

A. Make sure that the intemal and 1he extemal loudspeakers are connecled
to the proper connectors. Then power on the phonograph.
B. Set the phonograph’s volume to full power (display = 31) and make a selection.

C. While the music is playing no cverload distortion or interruption should cccur.
The volume should not be decreased automatically from its maximum 31, shown on the display.
It any distortion or interruption occurs or if the volume is decreased, the amplifier is overloaded.
Then you have to peform step D.

D. Perform this step only if any distortion or interruption occurs.
Tum off the phonograph.
Find and cofract the reason for this cverload, perhaps thera is a short circuit on a loudspeaker
or too many loudspeakers are connected.
Then repeat step A-C.

Attention: When playing a test-CD, the description that comes with the
test—CD should be followed exactly. However, do not give
sine signals with peak signal "0dB"” at full volume level to
the loudspeakers for more than 1 sec.

Other unfiltered noises and high—frequency signals (which
are only used for measuring purposes) can also damage
the amplitier and loudspeakers at full volume.

When checking channel separation, it has to be verified that
the box is not switched to "Mono—-mode” (refer to =>Mono
mode operation).
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1.19. Wiring of the built-in crossover network

The intemal loudspeakers are connected to the amplifier via a crossover-network, thus to fulfil the best
sound quality of the internal ioudspeakers.

The following diagram shows the wiring of the internal crossover network,

Amplifier, laft channel
n Y
(300}
or '—J/
@ 3w Wooler
1133mH — @ || >—!
— ©) )___J
Rz 4517 203mH C23auF/sov +—H @ )———Jwsﬂ (KF 610)
— am—— o2
€3 3.30F L30.30mH C’) g_' gent hd Mid-range
g = ~ Sw
- - (XDT 25)
v Twaatar
M Twooter
f T (XDT 25)
——“ ¢ | —— — @ ||| >—
¢ J»]"“’ 130.33mH @ || __gebl
b WItW v .
— = Jl]['r 6 3 wet) M;m;.
iy e 610!
R24R7 12033mH  G233:F/s0V ) T 3 ( )
— . @ ||| >——
L — @ |l >— wasw
@ v Wooler
biue marked {300)
walw -
b —v!, q
Amplifior, right channe!
@ . Coang Pin for soparation o left / right channel
Figure 27: Wiring diagram of the crossover network
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1.20. Adjustments for better sound quality
How 1o get the best sound:

Using the service program {command P054) you can adjus! the phonograph'’s sound settings for differsnt
kinds of room accoustics via the keyboard. Here treble and bass are set for both channels at the same time.
The changed setting is immediately heard and storad in P54.

Key pad layout for sound setting:

N » 3
more bass more treble
4 5 6
mean value mean values mean value
7 fass L 9
less bass bass + trable less treble

1

Cancel mand.

Example for moderately-absorbent rooms:

Enter: P 054 H
Change per prassing keys
ie. Key 8" = [gss bass and treble

Example for non-absorbent rourns:

Enter: PO54 H

Change per pressing keys
ie. mora bass and loss treble

value of bass, reble
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1.21. Output transtormer

if you want to connect more external loudspeaakers to the phonograph so that the total impedance will be
less than 4 Q, you have to connect the ouiput transformer in order to avoid destruction of the output stage or
distortions. See also the diagram "Loudspeaker Connection” at the end of this chapter.

1.21.1. Extension Loudspeaker Operation

To avoid a poor sounding phonograph, take care when adding extension loudspeakers. Regard the following
requirements:

1.) Loudspeakers must be wited so that the power consumed by the phonograph loudspeakers
and the extension loudspeakers (including remote selectors) does not exceed the amplifier
powar rating.

2) Extension loudspeakers should produce the desired sound level relative to the sound level of
the loudspeakers of the phonograph,

3) All loudspeakers must be connected with the correct polarity.

Several tables have been included to assist you with connecling the extension loudspeakers. The diagram at
the end of this chapter shows the sntire sound systam.

Low !mpedance Loudspeakers
4 Q-joudspeakers

No more than one 4 Q-loudspeaker should be connectad to one loudspeaker line. If several 4 O-foudspea-
kers are to be used, each loudspeaker should have its own line.

8 -doudspeakers

Low impedance loudspeakers with 8 £2 can be used if the connecting cable is less than 100 feet long. The
loss on 100 feet of cannectiig cable {type: AWG 18/0,75 mm?! feeding one 8 Q-locudspeaker is 15 %. The
loss for two 8 Q-oudspeakurs is 30 %.

Do not connect a low impedance loudspeaker to a loudspeaker tap that excesds the
loudspeaker's power rating.

78 V-oudspeakers

To avoid possible cable losses on long loudspeaker lines, 70 V-loudspeakers can be used. The power lavel
in the 70 V-loudspeakers is set at each loudspsaker with its internal transformer.

CALTION:

In any loudspeaker installation, the sum of-the power ratings of all loudspeakers must not
exceed 250 W RMS (sine wave power, 125 W RMS per channel).

Music powar: Often thare are two values given as technical data of loudspeakers:
Besides the sine wave power (RMS) alsc the allowable peak icad (music power} is given.
The music power ¢an be calculated as follows:

Multiplying the sine wave power by the value 1.6 rasults in the value of the music power
(e.g. 125W RMS x 1.6 = 200W music power).
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1.21.2. Selecting loudspeaker power
General |nstructions

This section will lead you through ihe power and loudspeaker selection process. This process consists of

three major steps and several smalier steps. The major steps are:

1) Identilying the extension loudspeakers and calculating their external loudspeakers power.
2.) Making the external loudspeaker connections.
3.) Determining and selecting the phonograph power.

1.21.3. Definition of extension loudspeakers and thsir power consumption

1) Use a pencil (you may want to revise your entries) to write data to the work sheets
on the following pages.

Use table 3 to calculate the amount of power consumed by the extension loudspeakers.

2) Note the quantity of 4 2—loudspeakers in the space of the column "Quantity”.
Enter sterao loudspeakers as two speakers.
Muttiply the quantity with the powar consumption.

Write your resulis at the space "Total power consuption of 4Q ~ loudspeakers —W".

3) Afterwards note the quantity of 8 Q~loudspeakers in the same mannar.

Then also note the quantity of 70 V-loudspeakers.

Write the results of the con-1<:iding calculations alse at the space "Total power conauption of
41} - loudspeakers —W",
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Table 3: Calculation of the loudspeaker’s powsr

4 D-stereo-loudispeakers
Quantity
loudspeaker for 1,0°) W: ___each 1,0W
loudspeaker for 4*} W: __each 4W
loudspeaker for 16*) W: ___each 16 W
foudspeaker for 28"} W ___each 28W
loudspeaker for 62°) W: ___®each 62W
loudspeaker for 125") W: __each125W
4 (-foudspeaker Total
& Q-stereo-loudspeakers
Quantity
loudspeaker for 0,5") W: ___each 05W
loudspeaker for 2*) W: __each 2W
loudspeaker for 8°) W: —_oeach BW
foudspeaker for 14*) W —_each14W
toudspeaker for 30°) W: ___each30W
loudspeaker for 62°) W, ___each62W
8 Q-loudspeaker Total
20 V-ioudspeakers

*) values given in W RWS

Power consumption Connecting taps
(E1 and E2)
(E1 and EJ)
{E1 and E4)
(E1 and E5)
(E1 and £6)
(E1 and E7)

€ £z ¢8

|

Powar consumption Connecting taps
(E1 and E2)
(E1 and E3)
(E1 and E4)
(E1 and E5)
(E1 and E6)
(E1 and E7)

£ sssss°

The variable power salection for 70 V—oudspeakers is performed at the coresponding

transformer integrated in each speakers cabinet.

Add the power consumption of all 70 V-loudspeakers and note this total valua:

70 V-loudspeaker Total

= _ W

(A1 and A2)

4)

Total power consumption of all external loudspeakers

Now this is the necessary powar consumption which the amplifier of the phonograph at least must supply for

After you have calculated all the necessary values you have to add them to get the

Total powsr consumption of axtarnal loudspeakers:

Total power consumption of 4 (-loudspeakers
Total power consumption of 8 Q-loudspeakers

Total power consumption of 70 V—oudspeakers

w

- W

w

Win STEREO.

external loudspeakers. This valus must be less than the maximum power consumption of 250 W AMS

{400 W music power). If it is more then 250 W RMS you have to reduce the number of connected loudspea-

kers, Afterwards calculate it cnice more.
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5) Subtract this total power consumption tor extemal loudspeakers frorm the maximum power
consumption of the phonograph 250 W RMS (400 W music power) and note the result at
the end of the following line:

Available power for the phonographs internal loudspeakers: Win STEREO.

Remember: After subtraction of the total power from 250 W RMS you will get the "Available power for the
phonographs internal loudspeakers”. Make sure to note this value. You will need this value later, after you
have connected all of the external loudspeakers, to calculate the connection of the intemal loudspeakers.

NOTE: | |
The ampilifier may be rated up to 250 W RMS batore the delimitation will start.

1.22. Connecting the loudspeakers of the phonograph

The connection batween the amplifier of the phonograph and the cutput transformer is marked using

colored wires. The red wire is used to connect the hot pole of the laft channel and the blue wire is used to
connect the right channel. The black wire and the grey wire are used as the corresponding reference poten-
tial (ground). The ground wires are always connected to the tap E1 (ground) of the output transformer.

Refar to the table 4 to select output taps for more or less powar for the connected loudspeakers.

Use this table 4 to select the comect connecting taps for the intemal loudspaakers. Take care that the above
calculated valuse of "Available power for the phonographs intemal ioudspeakers” is not exceeded.

1.22.1. Power calculation for the intemal loudspeakers
The internal loudspaakers of the NGM phonograph have an impedance of 8 00

Table 4 gives the loudspsaker power of the internal loudspeakers depending on the connecting tap of the
output transformer.

Table 4; Selecting power for intamal loudspeakers

Loudspeaker power Connect the intemal loudspeakers with
10W red wire to left E2, resp. blue wire to right E2
40W red wire to left E3, resp. blue wire to right E3
160W red wire to left E4, resp. blue wire to right E4

280W red wire to left E5, resp. blue wire to right E5
60,0W red wire to left EE, resp. blue wire to right E6
1240 W red wire to left E7, resp. blue wire to right €7

*} For sach channal only half of this values is available. Values given in "Watt RMS".

Take care not to overload the loudspeakers.

Do not change the connection of the black wire or the grey wire. They should stay on either the left
or right E1 taps to define the reference potential,

See also to the "Connection diagram for cutput transformer”,
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1.23. Connection diagram for output transformer

100W Music power

a ()

ﬁﬂ_i

G2W
RMS

CENTRALEINHEIT ESS.1 r

2x200W
Music powsr

D
&

100W Music power

nf @
: ] \. s
Leftchannel + 1 3
‘ -
1, Jua
:---.---'.-.'...-.-.-.*--@ :"::- jess v ssssesrman -1
L}
: : Ez Presncsvan :
]
. ' (10— % ' :
] lapl] |aepyd
62w 62
AMs vw| [aMs Tv | (5o
: L LR R B N N ¥ {sPL
il )
A LW r-ﬂ_ -4 q | ny-$ ~
I N’y o 41! LIS [ 4 A1)
34 || B h
I Subl|
| | . ,
I?OV—Speakor (35w RMS) Output transformer 70V-Speaker (35W ms"
.o ss max. 125W RMS per channel
Connection of 70 V—ioudspeakors
max, 60 W RMS
Tarminal Loudspaaker impadance
Position 1o 2q 20 rYe) 180 Mono Stareo
Eve2 AWRMS | ZWRMS | IWRAMS | 0.5W RMS | 0.3W RMS - e
Ei-E3 | 1SWRMS | BWRMS | AWRMS | 2ZWRMS | IWRMS M At
E1-E4 BAWPRMS | 32WFMS | 16WRMS | 8BWRMS | 4W RMS A A2
E1-E5  |1Z5WFRMS | GZWRMS | 23WRMS | 1AW FRMS | oW RMS - :
E1-E6 - 1Z5W RMS | 62W RMS | 30WRMS | 16W RMS
E1-E7 - - 125W AMS | 62ZW RMS | 30W RS

Figure 28: Connaction diagram for extemal loudspsakers and output transformer
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1.24, Adjusting the volume of additional loudspeakers using a "L~-CONTROL”

If the volume of external ioudspeaakers should be controlled without changing the load of the amplifier, this can
beperformed using a volume controller (calied L-CONTRAOL). The maximum volume is set at the phonograph's
amplifier.

33 42 O
Input 82 Cutput 80
€2 W RMS 62 W RMS
agf—
Amplifier
Extemnal
I loudspaaker
1
(o) - ot
L-CONTROL 80

Figure 29: L~-CONTROL, principle of function

Atiention: The input impedance of this circuit is 852 independent of the position of the L-CONTROL. The phono-
graph's amplifier is always driven with a defined load. The power of the amplifier is distributed tothe L-CONTROL
and connected loudspeakers. In position O volume the L-CONTROL takes the whole power and in position max,
volume the loudspeakers takes the whole powaer of the amplifier, So take care that both, the L-CONTROL and
the loudspeakers are rated for the maximum power of the amplifier.

If a slight mutual influence on the valume adjustment is taken into bargain, the output transformer can be omitted
when power is low by serially connecting two volume controliers:

Room |
Phen Phono-
?raphow graph
oft right

Stareo Volume Controllar
28 Ohm 15W

-------------------
e R L S R

Stareo Volume Controller

Figure 30: L-CONTROL, example of connecting

1.24.1. independent control of more loudspeakers using L-CONTROL

Set the volume of the phonograph to its maximum level used svery time.

The volume of additionally connacted loudspeaker is then controlisd independently via the separated L-CON-
TROL of each room. The output transformer becomes necessary bacause of the total impedance of the whole
system, which amounts to 2,702
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Seperate volume adjustment with volume controllars via output transformer

v o v
[ o A
8Q ' ) v 80
82W U | 62w
RS @ l__-._l RMS
A CENTRALEINHEIT ESS.1 .
100W Music power [~ 100W Music power
2x200W @
Music power n
Room |
Left channel Right channel
8 nl_ _—I 80
62W ) v, | gﬂ:
Amus| |
Munz powar |00W Mus powsr 1D0W
Phonegraph loft Phonograph right
. Room I .
: 3 3 .
W N2 2 v - :
. Starae vol trolls 14W X
. AMs L 2xB Ohm 160 o L RMS .
: WMuno power 298 [ 3 “ ks powes 25W .
PRt TR A AT AM RIS o 1 (R R N R TR R ST ST PR SR T T R R ST R e '
! [3 | 13 Room i X
. 8q v 2 2 - an :
. law L $taro voluma controller L 14W '
'+ RMS 2x8 Ohm 15W RMS .
Y Musw pawes 25W 1 J1 Mus i powsr 25W .
;Q.'h ‘‘‘‘‘ \\’h\'h\\\‘h'l-\\‘ﬂ.&"‘-'\-‘-Nﬁ'b"ﬁ‘.'b'ﬁ\“\ﬁﬁ‘l\\\\\\ﬁ\\\“.‘-ﬁ““‘v‘ﬁ""-‘-‘\;
5 3 | Room IV -
. 1w L L 14W X
+  RMS Stemo voluma controlior RMS :
Figure 31: Volume controller with output transformer
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2. Section
2.1. Programming of special and individual settings

2.2. General information, programming overview

In order to program NSM phonographs in a simple yet extensive fashion, a service pragram has been
installed with which the different settings can be altered via the keyboard of the phonograph.

In order to get inio the service mode you have to perform the following steps:

open the front door of the cabinet
pull out the service switch (cabinet interlock switch)

By changing the display, the phonograph indicates that it is in service mode now. The display shows the fol-
towing information:

BTN E RITE frnr

Figure 32: Display after entering thc service mode

The display shows P010 and va.uss conceming

the popularity of the least played CD.
For example:

After pressing the key "C” the display is changed.

To the left the letter "P” appears.

Now enter the desired program number, Zeros befare the numbar can bs left out,
A program called up in error can be cancelled by pressing "C”. Pressing "H" confirmns the entry.

For example;
Enter:P40H T H

to program the phonograph
with all default values.

In order to find single programs more easily, all possible programs are put together in groups.
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2.3. Table of commands in program version V0106

Autorization: Enter autharization code:

“PPPP

Change authonzation code

*PPPP"

Show version numbar CCU

1. Eprom MBC
P 2 Lns]

Statistics:

Po10

Number of ieast pla
Number of secon
Number of plays
Data about any CD

ed CD
sast played CO

Pont

Number of the most-played (bast) CD
Number of the second—bll-p e st i'}D b
Number of ptays

Data about any CD

PO12

Tap-ttie, hit #1; 2: Rumbar of plays
Sacond-bast tile

PO13*

Cash amount since last gvaluation
Accumulatad cashbox amount

PO14"

Number of coing through Chute 1 {K1
Nutnbar of coins threugh Chuts 2 {(K2!
Number of ceins through Chute 3

Numbser of coins threugh K4 or kills inte NP1
Number of bills into validator NP2
Accumuiatad {Ace.) countar tor Kt

Ace. countar for K2

Ace. countar for K3

Acg. countar for K4 or NP1

Ace, countar tor K5 or NP2

Countor of played tites

1:Acc. counter

Counter of salected titlas

1:Acc. countar

Counter of album selactions

1:Ace. counter

Countar of evarplay tittes

1:Ace. counter

Countar of paid credits

1:Acc. counter

Caunter for froe cedits

1:Acc. counter

Countor for backgrourd Yiles

1:Ace. counter

Counter for autoplay ttios

1:Acc. counter

e(L|e|e|r|r|(er|eeNanswna2 4R RO WSS

Caunter for advanising tecks

1:Acc. countar

e

Counter Happy-Hour-<radits

1:Ace. eountar

0. Counter for Powe: cn hours

1:Age. counter

Numbar of unused creciits

Number of seloctions not yat played

Data transfer to DAT.

rintin text mode
0: cashbox, counters, hitparade, errors.
1: eniythe tpamdo

Pa31”

Dm transfor lo DATApﬁnt in hie mode
1 all available da e

Cashbox
2 Counter and cashbox contents
gl
: Po o
5: Tog“ all hits
6. Previous 20 amor raports

Option, not usad for USA

Cancsilation routines!
0+H  cisar all memory antriasi
1+H  clear hit parada
2+H clear popularity!
3+H clear counters and cashbox contants!
4&4H  clear creditsl
5+H  clsar selaction memonyl
§+H  clear emor memoryl

Additional program steps—>
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Standard lineSwadual 566 page
Genera) asttings:
Po4o* D+H Dafault valups for 41 1o 54 & 54 13
1+H  Default valugs ford1 1o 54 £ 94 & 114, 117
Fo41* Define machine #, max. 4 digits 0 13
Fo42 Salection imit for CDAmack (btle) max. 100 CD3. 92 tracks | 0032 14
PO43 Light show In stand-by, it msiallad 1105
PO44 Light showin aparation, if instaliad 1000
PO45” Tima limit tor playing of tracks th minutes 14
{C=no fim1t) 0
PO48E Sequance of playing normal seloctad iracks 14
{0= fofo; 1=numerica); 2= random) 1]
Po47 Maximum number of Stles in a saquence 1a
trom one CD {C = no limit) o
P04y Cancels cradits alter powsr off / stand-by 15
{xa0-no, X=1 10 240-yes} X110 hrs, 2
Po50* Cancels selection memory ahar power off 15
{no: xa0, yos: xal o 240) /10 hrs. 2
POSt* Maximum voluma in play operation 16
{max, 31} 31
Pos2 Maximum volume for backgreund music 16
{O=normal: 1—31a saparated voluma) 16
POS3 Sound systam setting set volyme nsos 16
Pa54 Sound system satting set trebls and bass 0808 17
Poss” maximum voluma for MIC 0 17
0. nomal; 1-31 separated volume
Poss Display hi de ¢n console displa 2 17
0: no: ¥: is with credit; 2: &m’om cradit
POS7 Claar selection mamory with ramots ¢control 0 17
Qino: 1. yes
POse” maximum volums for tape 0 17
0. nomal; 1-31 separated velume
Price ssitings: 18
sas table "Pnca sattings”
foBe* O+H  Cancels pravious selting 18
n+H  Selaction "n" from tabls (5.8.)
Pog1* Ambitrary prica setting for chuts 1 19
xxmgolactions, yyyysprice “xx yyyy" [0
[Po62" | same for chuta 2 - 0 19
PoB2* sama for chute 3 0 19
Pog4” samae for chuta 4 0 19
PoSS* sama for chuta 5 o 19
Poge® Bonus listing for album setting 19
0. No album selaction allowad 1
1: Nobonus
2: 1bonus for 5 titlas
3: 1 bonus for 4 titlas
4: 1 bonus for 3 tifles
Monatary valuo settings: 21
soo table "Menatary valuo sattinga®
PoO70* o+H  Cancels previous monatary value 15
n+H  Selaction"n" from takle
Po71* Arbitrary monotary value setting for chute § 20
Zxzeecoin value (9.g. 0500=$ 5=} " |0
Po7Z* samae for chute 2 0 20
Po73* sama for chuta 3 0 20
Po74® sama for chuts 4 0] 20
PO75° asame for chute 5 ] 20
Po76* Bonus credits for bill insent 0 20
T 0: indrecte revaluation 0 20
1. direct rovaluation of insertsd money
Poye* 0: Disglay monetary value /100 0 20
t: Display monatary value /10
[PoB0* | Programming rea) tme clock: 2
Settme "ddmmyy”™
Po81* Satdate "ddmmyy™ 2
Pos2” Sat woak—day (D=1t 7) 'l 23

Technical manual for NSM SAPPHIRE
03/02/98




Swandard indivicual 366 page

PO30* Programming tres cradits: O+«M: dafayli values 24

Pos1* Start hme of tme window “Free Cradit” 00:00 24

Pog2* Stop tima of time window “Free Credil” 00:00 24

P093* Active on waak-days "D” (O = 110 7) *) 2es tocinote 0 24
yes. 1+H: no; G+H after day cods display

Pog4" Numbsr of tree cradits: Enter nnn+H (O 25
0: no free cradit

<200: No. of free crodils individually used
=200: unlimited use

a201: Switch bstwann no/unlimited use
=202: automancally unlimited use

POIS Rabuild number of {ree credits: 0; no rebuid [ 25
¥: robuild daily; 2: rebuitd weeldy

Pioc* Backgroundmusic: 0+H: dafauli valuas 26
Cancals antnes for selectad tme window (1 to 4)

Piot* Start time for ima window "Background music” 00:00 26
enter 4 Umo windows in maximuen or skip by pressing H

pioz* Stop tima for ims window "Background music™ 00:00 26
entor 4 time windows in maximum or skip by pressing H

P03 Active on week-days "D" (D= t10 7) Enter 1234+H |0 26

after day code [ ex. 1_1234 » monday (1) active for all time windows
or 3_24 = wodnesday active only for 2. and 4. tme window)

P104* Lock for background music (BGM): Enter: n+H |0 26
0: No background music

1. BGM possible in ime window

2. BGM automat in time window

onter for 4 ims windows in maximum or skip by preszing H

Pi0s Enter 20 tittes or CDs for each progr. time window  Entar: {(nhan+H) |0 27

P06’ Patron salection (Oslree, 1=mlccked lor g:.ustsL' ] 7
enter for 4 time windows in maximum or skip by pressing H

P1O7 Sequance of play {(0=FIFQD, 1=RANDOM) 0 27
entor for 4 ime windows in maximum or skip by pressing H

P108" Paid tor round music Entar an«H {0 27
{0= no cradit

P110* Programming auto play: 0+H: default vaiues; cancels entries+lima 28

P Start tima for time window "Auts Play" 00:00 28

P112° Stop tima for ime windew "Auto Play” 00:00 28

P113* Active on weok=days “D" {Dw 1 to 7} yas: 1+H; ne: 0+H after day ¢code (0 2a

P114* Time betwann two tifas in minutes Entar nined |15 28
{O=no auto play} N

P115* Enter 20 bties or Chs Enter. nnnn+H |0 29

P118* Patron Salacton (O=irao 1alocked for guasts) |0 20

P17 Saguegnoe of play {CaFIFO, 1wRANDOM) | t 25

P120* Programming of advertisemsnt pley: 0+H: dafaylt valuas 30

P121* Start ime for time window "Advartisement” 00:.00 30

P12z Stop tma for ime window "Advertisement” 00:00 3o

P123" Active on wesk—cays "D (Dw 1 to 7) yos: 1+H; no: 0+H aftar day code (0 30

P124* Time batwaan twe tites in minutes, Enter nn+H |0 30
{O=no adverts)

P125° Enter 20 tittas or Chs Entar: nnneH) |0 k)

Pt2g* Patron Salacton (0= traa, 1= locked for quasts) |0 31

mzr Sequence of play {0=FIFO, yaRANDOM) |0 31

F130° Programming of lock-outs: . O+H: default values 32
Cancela gntries for eslectad tme window (1 to 4]

P1ar Stant tima for time window "lock-out” 00:00 a2
onter 4 me windows in maximum or skip By pressing H

P132* Stop time for imo window Tock-out® 00:00 32
enter 4 time windows in maximum or sidp by pressing H

P133* Acﬁvomwoek-daw'ﬂ'g: 1t07) . Entar 1234+H |0 32
aitar day code [ ex. 1_1234 = monday (1) active for all time windows

or 3_24 = wodnasday active only lor 2. and 4. tima window]
P134* Activata/deactivate lock-out tittes: Entar: o+l O 32
0: Title free; 1; Title locked in tme window

enter for 4 ime windows in maximum or skip by pressing H

P13s Entar 20 tites or CDs for gach progr. tma window Entar nnaned |0 n

*} Day code “D” means: 1 = Monday, 2 » Tussday, 3 = Wednaaday, 4 = Thursday, 5 = Friday, 8 = Saturday, 7 = Sunday
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|

standam

Incividual

see page

P140*

IProgramming Happy—Haui—credits:0+H: datault values.no Happy H.

P1a1*

Start bme for tme window "Happy Hour”

Q0:00

P142*

Stoptime for tme window "Happy-Hour"

0000

P143*

Active on week=ands “D" (Do 1t0 7)
yes: 1«H: no: O«H afier day code display

P1aa”

Calculabon numbar {ne=1 10 5) Entar: n+H
Gano Happy Hour

¢

£ ple(R|%

P50

Calling up Testprograms:
0: Last eported emor

1: Previous sror report

2. CD# at which the error occured
3. Time of occurante

4: Date of occurance

P151 10 p159 are reserved lor the sarvice stalf, See Saervice manual

Title memory:

P160

0: readin all CD titas, i.e. with initial equipping of &)l CD's

P1861

Read in all tifes of eng newly aquipped CD.
Entar CD4 "pn+H"

P162

Reat the e m_amo?r:

0: Number of titles from fiirst CD

1: Number of titles from the next CD

2. Number of tias from the last CD

3: Number of bides from any CD
Entar CD# “nn° +H

P183

GCancels itte memory of a1l CD's
0+H &l entries sst o 1

P164

Switching signs) sources: (This is only necessary when servicing)

o+H Mute {no signal source)
1+H  CD-player

2+H Tape or cassatie player
3+H microphong

standard

Individual

966 page

P170"

Switching evaluation protoctd {only GB)
0+H: no protokel of this avalus-«m

1+H: BACTA-protokol u:'ndandd .

2+H: DCL=protoked (E {DCL:= Data Cartridge Loadar)

3+H: Data info at 1t with 1200 baud,

4+H: Data info at COM=Port with 2400 baud.

S5+H: Data info at COM—Port with 5600 baud without dalay.

6+H: Data info at COM—Port with 152380 baud without delay.

—

The following program steps are valid only lor the 25x4 title display, and

not for tho 3x14a tile display

PiB0*

Programming title display: O+H: Provioua satting P181 1o P187

e

Start ime for ime window "titla display”

00:00

P1a2”

Stop time for ime window “title display”

00.00

P183"

Active on weok-day(s) "0 (D= 110 7)  {O=no, 1wyes) +H

0

P184*

Timaout for the setting of the title display:
0+H = o automatically setting of the title display
1... 98+H = time to the naxt satting in minutps

0

Pias*

Entiy of 20 positisns cf the tithe displa
dsfl‘f'lyellonalmowpq-l-l Py

P1as*

Modoe lor setting aftar tmeout

0+H = continually movament of title atrips in Stand-By ferone
pasition or to the next programmed position.

+H = singls movemantin Stan to the next programmed position

2+ Ha continually movement of titla strips for one position or to the
next programmad position.

3+He  si movament 1o the next programenad position.

PiaTr

Limitation of tha poaitions in the title dsglay
0+H = number ot pasitions in titla display = numbar of CDs

1... 100+H = Entry of the occupied positions in the titie display

4
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2.4. The structure of the service program steps

The whole service program steps are divided into program groups

Table 5: Overview of program groups of the service program

Group Name of command group program steps from page
1. Authorization / Version P0O1... POO3 =7=
2. Stalistics P010 ... PO29 8
3. Data Transter/Cancellation ~P030 ... P033 11
4. F'Lrogramming General Settings PO40 ... PO57 13
5. Programming Price Seftings 'P060 ... POG6 18
6. Programming Monetary Value Settings PO70 ... PO78 19
7. Programming Real Time Clock POBO .., PO82 22
8. Programming Free Credits P020 ... PO95 24
9. Programming Background Music P100 ... P108 26
10. Programming Auto Play P110..P117 28
1. | Programming Advertising P120 ... P127 30
12. Programming Lock=out titles P130... P135 32
13, Programming Happy-Hour—credits P140 ... P144 34
14, Test Programs P150 ... P159 35
15. Initializing CD fitles into itle memory P160 ... P163 38
16. Switching signal sources P164 39
17. Switching signal sources P170 (only GB} 39
18. Programming thae title display P180 ... 187" 40

* This program group is only valid for the "big” title display with 25x4 title strips with CD cover and

not for the "small” title display with 3x18 title strips without CD cover.

The following chapter will dascribe the meaning and the syntax of each command of the service program in

detail,
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2.5. Authorization (P001 to P002) / Show Version {P003)

Because the jukeboxes can be programmad with s6 much important data as well as input in cash
counter and statistics, it is even more important than before that only authorized personnel may have ac-
cess. For this reason access to essential data of the phonograph can be protected by using an
authorization code.

2.5.1.Enter Authorization Code

PO01 Inorder to call up the protected programs, one must start atthorization by using
the PCO1 command.

Enter: POOTHPPPPH or P1HPPPPH

Enter: P001 HP P PP H (forauthorization)

The authorization code "0000" has been programmed for dslivery. The memories are not protected and the
operator can choose his own ¢ode by entering command P802. For security reasons the code number is not
shown. In the display each number is shown as "P. When "PPPP” is shown, the secret code numbar is com-
plete and after pressing "H” and leaving the programming mode, the machine is protected.

2.5.2.Changing the Authorization Code

P002: During regular operation changing of the authorization code is only possible after entering
previous autherization cnde,

Enter: POO2 HP PP P H {when entering new authotization code)

Caution; As described beforehand, the authorization code is NEVER shownl| Therefore, it is important that
the code is never lost since there is no opportunity to reproegram the phonograph.

2.5.3.Show version

P003: Enter this program to get the version of the firmware of the phonograph the CD changer
MBC Il or the CD player.

Enter: POO3I M0 shows the version of the
phonograph’s firmware:

1 shows the version of the
CD changer MBC Iif:

2 shows the version of the |
CD player:

Technical manual for NSM SAPPHIRE 7
03/02/98



2.6. Statistics (P010 to P029)
Within the program group of statistics there is information regarding cash as well as statements as to how
often CDs are played (poparity, hit parade).

The single programs for cash value and counters are divided into two groups. The regutar information is un-
der code "0". Cumulated vaiues are under code "1" which have been added up since the jukebox has been
operated.

Individual programs:

2.6.1.Popularity
Relating to CD albums, the programs P010 and P0O11 are dedicated in order to determins the popularity.

P0190: o: Display of number of least played CD
1: Display of number of the next more often played CD {stepping through with "1")
2: Number of plays
3: Information to any CD (enter CD number)

After entering the proper cods, the display shows the information such as the following:

Enter: PO1O HD i.e. least played CD no. 45
1

Enter: POTOH 2 i.e, 13269 plays

Enter- POIOH 3531
t:+ CD no. 53 in 17th place

P011: o©: Display of number of most popular CD
1: Display of numbear of next worst CD {advance with "17)
2: Number of plays
3: Information regarding any CD (enter CD number).

After entaring the propser code, the display shows tha respective data.

Enter; POI1H © i.e, most popular CD no, 19
H

Enter-PO1TH 2 i.e. 731 plays

Enter: PO1TH 324 H
i.e. CD no. 24 in 2nd place
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2.6.2.Hit Parade

The hitparade of the phonograph has a range of 500 titles each to count up to 65535. Titles and counters are
stored until the next read—out with PO30 or the next clearing with P33,

With DATAprint only the TOP TEN hitparade is printed to save capacity and paper. On special request you
can print out the S00-hitlist (see P031).

PQ12: with P012 you can read out a 100-hitlist of the phonograph:
0: Display of the number of the top titls, Hit no. 1
1: Display number of the next worst titie {advance with key "1)
2: Number of plays of the actual title

Enter: PO12H 0 0108:
1 i.e. in 16th place: o ———

The third title of CD 01 —T

Ch-no. 1title

2 i.e. this title was played
169 times until now

2.6.3. Contents of the statistical counters

Use the following commands to display the actual cash contents as well as diverse counter readings since
the last collection. You receive statistics concerning the entire time of operation by displaying the cumulated
counters.

2.6.4. Cashbox contents

The display of the cash amount ir. dona by total numbers, read out in currency amounts. it is calculated on

the basis of the programmed value setting in command group PO7x {i.e. $1,— is enterad as 0100 in PO7x).

As cashbox contents the cash amount divided by 100 (depending on the programming of P078 also divided

by 10 is possible) is displayed on displays 2 and 3. The remainder of the division is ignored.

Example: calculated cashbox content of 123450 is displayed as 1234 (= $1.234,~ whils P078 = 0)
calculated cashbox content of 123450 is displayed as 12345 (= $1.234,50— while PO78 = 1)

Display of the cash contents is indicated by maximum 6 spaces (max. display = $ 99 9.999 ).

P013: o0: display of cash contants since the last collection
1: cumulated cash contents

Enter: POI3H ©
1 ie. $34.829,—

2.6.5, Counter for number of coins / bills

Besides displaying the cash levels, the counters of the individual money chutes can be called up.
This makes possible an additional control of the cash contants,
The five integrated counters are distributed as follows:

Chutes 1 to 3; only coins (defined by monetary value setting PO71 to P073)
Chute 4 and 5: coins as wall as bills (can be selected with P074 to P075)

The total of the individual counters corrasponds to the total of the cashbox contents,

Technical manual for NSM SAPPHIRE 9
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P014: 0: Number of coins through Chute 1 {enter P071)

: Number of coins through Chute 2 (enter P072)

Number of coins through Chute 3 (enter PO73)

Number of coins through Chute 4 and/or bills counted in Bill validator 1 {enter P074)
Number of coins through Chute S and/or bills counted in Bill validator 2 (enter P075)
Cumulated counter Chute 1 {enter P071)

Cumulated counter Chute 2 (enter P072)

Cumylated counter Chute 3 (enter PO73)

Cumulated counter Churte 4 (anter PO74)

Cumulated counter Chute 5 {enter P0O75)

CENOIOAEWON 2

Enter: PO14H ©
1 i.e. 12.543 coins through
2 channel 2:

2543

The respective cashbox total is derived by multiplying: number of coins x monetary vaiue of coin.

2.6.6. Additional Counters

With programs P016 to P026 divarse counters can be called up which can be used as actual counters and
as cumulative ones as the commands described previously. Tha statistical data contained thersin can be
used to settle accounts.

PO16: 0: Number of titles played (1: Cumulated counter)

PO17: 0: Number of titles chosen (1: Cumulated counter)

P018: 0: Number of albums chosen (1; Cumulated counter)

P019: 0: Number of overplay tities (1: Cumulated counter)

P020: 0©: Number of credits paid (1: Cumulated counter)

P021: ©O: Number of frea cradits (1: Cumulated counter)

P022: 0: Number of background titles (1: Cumulated counter)
P023: 0: Number of titles in auto play mods (1: Cumulated counter)
P024: 0: Number of aci~+, :xing titles (1: Cumulated counter)
P025: 0: Number of Happy-Hour—credits (1: Cumulated countar)
P026: 0: Countar for power~on hours (range from 1-65536 hours, 1: Cumulated counter)

l.e.: calling up number of titles played:; a total of 10273 titles were played on this phonograph.

Enter: POI6H 1 ie. 10,273 titles played
in totaf

Further interesting data are recorded in counters P028 and P029.

P028: Number of credits unused.
This shows the number of paid credits avallabla for selections of litlas or albums. -

P029: Numberof chosen unplayed tities.
This shows how many entries are remaining in the selecticn storage.
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2.7. Printout of the statistical data (P030 to P031)

In this group of service programs commands the centents of the counters mentioned beforehand are prepa-
red for output to a DATAprint or to avaluation devices which process the data. After calling up the correspon-
ding program and entering the respective code, data transfer follows.

There are two possibilities to print ou the statistical data:

P030 transfers all available data in text mode,

The data is stored within the DATAprint.

The Data can be printed out or edited on a PC i.e. with the software DATAcontact.
The counters of the phonograph are deleted after the printout is done and the
cabinet is closed.

P031 transfers all data in graphic mode.
The data is printed cut directly after downloading.

See also the sample printouts shown in section "Evaluation of the statistic?"

2.7.1. DATAprint, printout in text mode

P03Q: 0: All data in the counters is processed and sent to DATAprint.
There they are stored and printed out depending on the setting of the DATAprint.
1: Only the hitparade will be seni to DATAprint (max. 500 titles),

The siored data can continue to be processed by a software too! for PCs, i.e. by DATAcontact.

Enter: PO30OH 0

Note: The counters of the phonograph are cleared after the print out is done
and the service >witch is closad manually or after closing the front door/
lid of the cabinet.

2.7.2. DATAprint, printout in graphic mode

Contrary to the cutput of PO30, the entire statistics as well as individual statistical areas can be printed out
by P031. But the data are not stered within the DATAprint,

P031: 0O: Printall data
1: Cashbox amount
2: Counter with cashbox
3: General settings
4: Popularity of all CDs
5: Hitparade over all titles {max. 500 titles)
6: The last 20 srrors shown

Enter: PO31H 0
7

i.e. 4 print-out populanty;

]

Nota: The counters are not cleared after ciosing the door/lid of the cabinet.

If you just would not have salected this menu item, you just push in then pull out the service switch and you
re-onter the service mode at the main menu level,
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2.7.3. Display of error numbers while transterring/printing

If an error is determined, "EC” is shown in display 3. In that case, please check the connection to the
DATAprint unit.

Display of tha phonograph if a transfer error accurs:

Remember to un—plug the interface cord after the print out is finished.

2.8. Clearing the statistica! counters (P033)

The P30 group contains not only the printing commands but also the command for clearing counters PO10 to
P026. Thus to define a new statistical peried.

Only the "regular” counters are cleared. The cumulated counters are not cleared,

The metnories contents for credit and selection of titles as well as the error memory are clsared too. I

Note: To avoid the clearing of data by accident or by unauthorized persons,
this function can be protected by an authorization code {see P001).

P033: 0+H: Clear all memoty contents Attention!
1+H: Clear hit parade (P012)
2+H: Clear poputarity (P010)
3+H: Clear counters and cashbox contents (P013-F024)
4+H: Clear credit imamnory
5+H: Clear selecticn mermory
6+H: Clear error memory

Note: To additionally safeguard accidental clear programs, each input has to be con-
firmed by pressing the key "H".

Enter: PO33H 0H
1H
2H ie. clearpopulaniy:

6H
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2.9. Programming General Settings P040 to P057

In order to adjust each phonograph individually to the location requirements, certain general seftings can be
individually changed. Below you may find detailed values which have been set at the factory.

2.9.1. Default values

It you generally want to reset all values 1o the standard values of the factory settings, you have to perform
this program step.

P040: 0+M: programming of default values (P041 to P057)
After calling this code the values of P0O41 to P144 are cleared:

P042 = 0032: Max. number of CDAitles

P043 = 1105:  Light play in stand-by, if installed

P044 = 1000: Light play in play mode, if instalied

PD49 = 2: Cancel credits after power—off (=12 min.}

PO50 = 2: Cancel selection memory after power—off (=12 min.)
PO51 = 31:  Max. volume in play mode (max.31)

P052 = 16: Max. volume for background music (max. 31)

PO53 = 0505: Volume setting
P054 = 0808: Sound setling

PO55 = 0: Max. volume for microphone (= same as play mode volume)
P0O56 = 2: Display hitparade on operators console
POS7 = 0: Cancel selection memory with remota control

P040: 1+H: as above, but plus additional programming of defauit values for:

P114 = 15:  autoplay titles with
P117 = 1: defined acces to all CDs in random mode.

Enter: PO4OH OH
tH ie. setfactory defauft

2.9.2. |.D. number of the phonograph

P041: Every phonograph can be programmed with its own 1.D. number. DATAprint printouts
can then be easily identified if you have evaluated several machines. The |.D. number
has at most 4 digits.

Enter: PO41H nnnn M
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2.9.3. Maximum number of selectable CDs and tracksftitles

P042; When partially equipping phonographs, unused magazine slots can be excluded.
A maximum of 100 CDs (01-to 0Q) as well as a maximum of 99 titles can thus
be selected. {Default value: 0032). The number 100 is displayed as 00.

Enter:PO42H o0032H | Feaasnd o Fa A
j.e. allow 100 CDs with 0032
32 titles each to be selected
Note: Pisase remember that with each change regarding the number of CDs, the new parameters

should be reported to the phonograph via program step P160 ar P161.
Otherwise, there will be problems whan playing the CD.

Attention:
Some phonographs are equipped with a CD changer for only 50 CDs (MBC ill-50).
Thus the maximum number of sslectable CDs is limitad to S0.
The default value of P042 therefore is 5032,

2.9.4. Limit play time of one track

P045: in minutes; in order to suppress long titles play time can be limited. The title
playing will slowly fade when the time is up.
When entering 0, there is no limit.

Enter- PO45H nnH
3 H: titlas will slowly fade after 3 min.

2.9.5. Sequence of plays at normal selection

P046: In order to alter the music menu, three variations can be chosen when playing :
0: play as selected {FIFO)
1: play in numerically ascending numbers
2: play randomly (RANDOM).

Enter: PO46H nH
2H ie. play randomly

2.9.6. Maximum number of titles of one CD

P047: Use this program step to determine how many titles of cne CD are played in sequence.
Value "n" as numbar of titles to be played."0"means no limit.

Enter: PO47H nH

OH i e nolimit
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2.9.7. Cancel credit

P049: Remaining credits are cancelled atter n/10 hours {n x 6 min.) of power off or stand~by.

Value "R” can be betwesn 0 and 240 with programs P049 and P050.
ie. n = 1; waiting time = 6 min,

n = 10: waiting time = 1 hr.

n = 240: waiting time = 24 hrs.

n = 0 does not cancel any ramaining credit.

Enter: PO49H 2 H
ia. cancel credit after 12 min. of
power off/stand=by (2/10 hrs.):

2.9.8. Cancel selection memory

P050: Remaining selections entered in the selection memory are cancelled after n/10 hours
(n x & min.) of power off.
Value "n” can be betwsen 0 and 240 with programs P049 and PO50.
ie. n = 1: waiting time = 6 min.
n = 10: waiting time = 1 hr.
n = 240: waiting time = 24 hrs,

n = 0 doas not cancal any remaining selaction.

Enter: PO50H 4H
i.e. cancel seleclion memory
aftar 24 min. of power off:
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2.10. Sound system settings

2.10.1. Maximum Volume Levels

Maximum volume levels during play and background mode can be pre—set to a certain limit. The manually
adjustable volume leval of the phonosgraph cannot go beyond the set lavels.

P051: Maximum volume during play; can be set between 0 (mute) and 31 (loud).

P0S2: Maximum volume for background mode
o The background volume is like the phonograph's volume
n Separate volume setting for background music (values n=1 to n=31)
The programmed value is ihe maximumn background velume {default = 16).

Enter: PO51 M 31 H
i.e. maximum voluma possible

2.10.2. Set volume for play mode

P0S83: With this program the volums of the phonograph is set,
This function can be set in two ways:
In the program mode it can be set via the key pad of the phonograph
or by using the remote control {optichal equipment).
in play mode it can be set via the volume buttons at the bottom of the phonograph
or by using the remote control (optional equipmant).

Key pad layout for volume sotting:

: 1 X oy 2 : e, 3
left channel | both channels | right channel
louder louder louder

4 S &

8
left qhannaIT both channels
quieter uietar

c 0
Cancel
Figure 33: Key pad layout for volume setting
Enter: PO53 H
Change per pressing keys
ie. Key"2"=louder
channgt value: laft, right
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2.10.3. Sound setting

P054: Wwith program P054 the sound setting is performed in a range irom 1 to 10, Here treble and
bass volume are set for both channals at the same time. The changed satting can also be
immediately heard.:

Key pad layout tor sound setting 1| =« 2
mo
more bass |bass + trreeble more treble
4 5 &
mean value | mean values | mean value
7 lass B 9

less bass | bass + treble less treble
F | T | <%

c ° Step to
Cancal Sorinand.

Figure 34: Key pad layout for sound setling

Enter: PO54 H

2.10.4. Maximum volume for microphone
POSS:

Change per pressing keys
ie. Key"8" = less bass and treble

Z

value of bass, treble

With pregram POS5 the maximum volume level fer microphone is set. The set volums is
the max. value for microphone volume.

0: Microphone volume = normal phonograph's volume (dafault value)

n: Separated microphcne volume, range: n= 1 to n=31

The two dashes on il it side indicate that the microphone
is switched on.

2.10.5. Display the hitparade on the operators console display

POS6:

With program PO56 the display mods of the operators console is defined.
0: No hitparade display, only credits are displayed

1: Hitparade displayed 16 seconds after selection or registrated credits

2: Hitparade displayed 16 seconds only if credits available. (default valus)

2.10.8. Clear selection memory using remote control

P0SY:

With program P057 the seleclion memory can be cleared using the remote control unit.
0: Claaring of selection memory is hot possible {default value)
1: Clear selection memory as follows:

Press "MUTING"+"REJECT +"REJECT"+"REJECT" on the remote contro! unit

within 10 seconds.

2.10.7. Maximum volume for tape

P0S8: With program P058 the maximum volume level for tape input is set. The set volume is
the max. value for tape volume.
0: Tape volume = normal phonograph's velume (default vaiue)
n: Separated tape volume, range: n= 1 to n=31
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2.11. Price Settings P060 to P066

To make programming of credits easier a table for price setlings, via code number, has been programmed
tor program PO60 in which actual price values have bsen entered. The programming of the five possible
price levels can be automized with the table.

Look for your country and enter the code number for those listed prices. Another possibility is the individual
programming of the individual price scales using commands PQ61 to P0E5.

Plaase use & digits and keep the price settings in numerically increasing order (ie: P0O61 lowest price,
P0&5 highest price)

2.11.1. Programming the price settings by default vaiues

P0G0: In order to program the phonograph with the default values of the table, the respective code
number is entered after command POE0 and confirmed with "H". The setting selected
{n = code no. of the table) is automatically maiched to the respective price scales.

Enter, POSOH nH
16 H ie. price setting: GB

Table 6: Price Settings, predefined examplas

ﬁode COUNTAY _ |PO61 |P062 |P063 |FO64 |FO65 |Remarks
[v }
0 00 0000 |00 0000 {00 0000 [ 00 0DDO | 00 0000 noguinconversioninthis
safting
— 1 | Germany 01 0100 |01 0100 |03 0200 |03 0200 | 03 0200 | 1 play = 1,-OM
2 |Beigium 02 2000 |02 2000 |02 2000 |06 5000 |06 5000
3 | Netherands 02 0100 |02 0100 |02 0100 |06 0250 | 06 0250 | 2 difierent settings
4 | France 02 0500 |02 0500 | 10 1000 | 10 1000 | 10 1000
5 |Switzefland  }U2 0100 |02 0100 |05 0200 |05 0200 | 14 0500
6 |Austia 01 0500 [01 0500 |03 1000 | 03 1000 |07 2000
7 | Raly 01 0400 |07 0400 |01 0400 | 03 1000 |03 1000
8 |Spain 01 0050 |01 0050 02 0100 |02 0100 |05 0200
g | Greece 01 2000 |01 2000 |07 2000 [02 5000 | 02 5000
10 | Yugoslavia 01 0200 |01 0200 |01 0200 |03 0500 (03 0500
11| Denmark 010300 |01 0300 |02 0500 |05 1000 | 12 2000 |4 different settings
12 | Norway 01 0300 |07 0300 |02 0500 |02 0500 | 04 1000
13 | Finland/Sweden |07 0300 |09 0300 |01 0300 |02 0500 |02 6500
14 | Hungary 01 2000 |01 2000 |07 2000 |01 2000 | 01 2000
16 | Ireland 01 0010 |01 0010 [03 0020 | 03 0020 | 100050
16 | Greal Britain 010030 010030 |02 0050 {02 0050 |05 0100
17 |USA (1)/ Canada |01 0050 {01 0050 |01 0050 [03 0100 |03 0100 | Dollarbill on chan.5 (P065)
18 |USA (2) ~| 01 0050 |01 0050 |03 0100 |030100 | 180500
19 |Africa 01 0020 |0Y 0020 |03 0050 | 03 0050 | 07 0100
20 |Australia 01 0100 |01 0100 |01 0100 | 03 0200 |03 0200
21 | Netherl. Antiflen |01 0400 |01 0400 |01 0400 |01 0400 |01 0400
22 |New Zealand |01 0050 |01 CO50 {01 0050 |01 0050 | 01 0050
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2.11.2. Programming the price settings with custom settings

PQ61 to PQ6S: The credit value for the individual price scales can also be separately defined. With
programs P061 to P65 the respective credit value can be programmed.

You just have to observe the order of entering the values: P051 is programmed with the lowast and POBS is
programmed with the highest price setting.

Unused steps may be programmed with 2ero or with the preceeding value (examples see table)

Example of individual price setting: 12 tittes for £ 5.~ (price scale 3).

2.11.3. Programming an album bonus

PO66: The setting of bonus cradits for album selection is done with program PO66 in the service
program. The following seltings are permitted:
0: no album selection possible
1: no bonus (default setting), this means credit for each track on the album.
2: 1 bonus for every 5th track,
3: 1 bonus for every 4th track,
4: 1 bonus for every 3rd track.

Setting is confirmed by pressing "H".

Enter: PO66H OH
1 i.e. rio honus

4

2.12, Monetary Value Setting P070 to P078

As with the price setling, the identification of the different coins as related to values processed by the phono-
graph, can be done automatically with the pre—defined basic values, Table 7 "Monetary Value Settings”
shows which setting can be programmed as basic value.

2.12.1. Standard values

PO70: The standard valuas of the table are selected with command P70 "n" + "H"
{n = code no. from table 7). Also the default value for the kind of. money.conversion
is set: PO77=0

Enter: PO70H nH E
gM ie GB &

"n" is the code number for the setting according to table 7. To avoid amoneous entries, each entry has to be
confirned by "H™. This is very impontant since entry of Code Number0” cancels the cumrent monetary value
setting and no currency acceptance is possibis.
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2.12.2. Individual monetary values

PQ71 to PO75: The monetary value settings for different coin values of each chute can be
individually ideniified. This is easily done by inserting one or more coins after command PO70 has been cal-
led up. According to the coin value the program changes to the propar chute command PO71 to PO75. On

display 1 the monetary valus of each coin is displayed. This can be changed as needed. Unused chutes
have io be programmed with monetary value 0.

Entries occur in the smallest counting unit of each currency that makes sense, for example
GB: with £1,— = 0100. Normally the standard setting is sufficient,

2.12.3. Bonus Credits

PO786: With this program another bonus (value n = 0to 4) is defined: the bonus for paying with
bills instead of coins. When accepting a bill, this bonus is added to the regular credis.

Enter: PO76 H nnH
3H ie 3bonuscredits

2.12.4. Indirect / direct monsy to credit revaluation

PQ77: Use this program to differ between the how and when of the revaluation of insertad coins.
0+H: Indirect revaluation: inserted coins are stored. At an appointed coins value the
credit is defined from the highest possible price setting, including a possible bonus,
1+H: Direct revaluation: inserted coins are revaluated directly after insertion,
Then no bonus is passible with multiple insertion of coins.

Enter- PO77H4 nH
0! ic. indirect revaluation

2.12.5. Programming the cash counter P013 and the electromechanical cash counter

POT78: with this setting you can define whether values of inserted coins are counted as value/100
or value/10.

This selting is used to display/print-out the cashbox contents in P013 and with DATAprint 10o.

0: Counted as value divided by 100 {example: 10,00 £ — counted 10}
1: Counted as value divided by 10 {example: 10.00 £ — counted 100)

Default value = Q.

Enter-P078H nH
OH e divids by 100
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Tabie 7: Monetary Value Settings, predefined examplas

Table }[COUNTRY channel |channel |channel |channsel |channel | Remarks,
No. 1{P071) |2(P0O72) | 3(P073) |4(P0O74) |5(P075) |example for 1 chan.

) 4] 0 v} 0 0 no ¢oin convarsion
mechanica ===ﬂz'

coin acceptor

1 Germany, 100 500 200 0 0 100 =1,-DM
Switzeriand, 100 =1 sir
Venezuela 100 = 1,-Bol

2 | Belgium 0 2000 500 0 0 2000 = 20 Bir

3 | Netherands 25 250 100 0 0 250 = 2,5 Pl

4 |Denmark, 100 500 1006 |0 0 100 = 1 dkr
France

5 |Austria 500 2000 1000 |0 ] 500=5 0%

& |Raly 200 100 500 0 0 200 = 200 L

7 Spain 0 25 100 0 0 25 = 25 Pst

8 |Finland, 0 500 100 0 0 500 = 5 mK
Norway, 500 =5Kr
Yugoslavia 500 = 5 Din

9 Greal Britain, 20 50 10 0 0 20=20p
ireland

10 |USA 10 50 |25 ) 100 0= 10c, 100=13%

11 |Canada 0 25 0 3] 100 25=25¢,100=1%

12 |Union of South~ |20 100 50 0 0 20=20¢, 100=1R
Africa

13 {Ausiralia 100 50 20 0 ) 100=1%

74 | Netherl. Antillen |0 100 25 0 0 100 = 1 NAF

———— -
alectronic
coin acceptor

15 | Germany, 500 100 0 200 0 500 = 5, DM
Switzarland, 500 = 5sir
Italy 500 = 500 L

16 | Beigium 5000 500 0 2000 |0 100 = 1 Bir

17 |Netherands 25 250 500 700 0 25=25¢, 500 =5nll |

18 fFrance 1000 200 100 500 1] 1000=10F

19 | Denmark, 2000 500 100 1000 |0 2000 = 20 dkr
Austria 2000 =20 08

20 | Spain 200 50 25 100 0 200 = 200 Pst
21 | Greece 0 50 20 ) 7} 50=0,5Dr
22 |Norway 1000 100 0 500 ) 1000 = 10 Kr
23 | Finland 0 500 100 0 0 200 = 200 L
[ 24 [Sweden 500 100 0 100 0 500 =5
25 | Greal Britain 100 20 10 50 200 100 =1¢,20=20p
26 |USA 100 25 0 50 0 100 = 15
27 |Canada 10 100 25 0 0 10=10¢,100=18
28 |Austails 0 00 |20 200 0 200=2%
29 Nether. Antlllen (0 ] 100 ¥} 0 100 = 1 NAF
30 ow Zealand |50 10 5 20 0 50 =50 ¢

Chutes entered with "0” on this table are blocked. Be careful to block the coin pathways, so that these coins
will not be accepted and are rather expelled through the coin retum.
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2.13. Programming Real Time Clock P080 to P082

The most important update starting with ES-V technology is the implemantation of a real time clock. Rater-
ring to the data supplied by tha clock, a number of functions have been developed that are dependent on
chronological data for stant and stop times. Together with the weekday programming which continues to be
available, an "autornatic program’” for a whole week can be developed during which all functicns operate au-

tomatically.

The real time clock runs quanz-precise with a battery backed power supply if the phonograph is tumed off.

The clock tuns on military time.
2.13.1. Set time

P080: Use this programto set the time of the phonographs control unit. The newly set minute

infermation starts the counter for seconds automatically at zero.

Enter: POBOH
change per pressing keys i.e. 10.45 h

1045

P 2 |

hour + 1 minute + 1
4 5 13

12:00 00:00 30 minutes
7 8 )

hour - 1 minute = 1

an
Cancel command

Figure 35: Key pad layout i~+ - :rnmand "set time”

2.13.2. Set date

P081: Use this program lo set the date information of the phonegraphs control unit.

The date is shown on displays 2 and 3.

Enter: POBY H
change per prassing keys
i. e. March 21, 1997:

L 3

year+ 1

-

0 H
tep to
I?le naxt
command

Cancsl

Figure 36: Kay pad layout for program “set date”
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2.13.3. Set day code
P082: Use this program to set the day code for the current day of the week.

1 2 3
day code + {
4 5 6
Day-code:
1 = Monday
2 = Tuesday
3 = Wednesday 7 8 9
g = ;ha;sday day code =1
= Fri =
6= Salur‘:lay _ =
7 = Sunday Cc 0 Stepto H
Cancel the next
program

Figure 37: Key pad layout for pragram "set day code”

Enter: P 082 H
change per pressing keys
i.e Thursday is 4;

After confirming the week—day entry the jukebox switches to the next program.

The data supplied by the real time clock are processed by programs P0S0 to P185 (described as follows) for
the so—called time windows. Here the entry of tha time window values also occurs via the illustrated key pad
layout.

Furthermore the information of iime and date are used for the print—out of statistical data to the DATAprint
{P030 and P031).
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2.14. Programming Free Credits P090 to P095

Using the programs of command group P09x the operator is able to give free credits {music selection
without coin insenrt) at specified times.

The amount of free credits are set as well as the time periods.

All times are based on a 24-~hour clock (ie: afternoon times are from 13:00 to 23:00)

P090Q: Set P0O30 = 0; a standard setting cancels automatically the previous setting.
The time factor is set to zero, so thers are no automatic time periods for free credits.

Enter: P 050 H OH

P091: To set the starting time for the time window "free credit”, the key pad is used (see POS0).

Enter: P 091 H Set by pressing keys
i.e, starting time 12:34
confirm setling with key "H".

P082: Here the stop time of the time window is set {see POBD).

Enter: P 092 H ™ by pressing kays
i.e. stopping time 13:45
canlirm setting with key "H",

P093: Here the day is chosen on which the defined time window is to become active.

On the middle display the days (according to the programs of P0B2) are shown as numbers 1 to 7. Each
weekday can be activated individually. "1” means active on that day. "0" means non-active. The inputs must
ba confirmed by pressing "H". To simplify the entries it is defined that the whole week is active with "0" or=1"
(for all days).

Enter: P 093 H QortH
Set per prassing keys
i.@. monday is inactive
confirm setting with key "H".

After confirming one day’s entry the software steps to the following day.
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Enter:P 094 4 200 H

Entering the number of frae credis.
Different settings are possible:

o No free credits possible (default setting).

<200: Limited free credit. Free credits can be used one at a time then subtract from total input.

=200: Unlimited free cradit while time window is active.

=201: Switching batwean no free credits and unlimited free credits while time window is active.
Switching via remote control.

=202: Free play automatically while time window is active.

if non—active switching is done via remote control,

ie. no free credit:

P095: Here the mode of rebuilding free credits is to be defined.

Enter:P 095H OH

Different settings are possible:

Q: No automatic rebuild of free credits. Free credits only once in a
service period (defauli setting).
1: Daily rebuild of free credits at midnight.
2: Weekly rebuild of free credits at midnight between Sunday and Monday.

i.e. no rebuild:

Note: If all entries in P91, P092, PO93 are set to "0” and if P094 is not set to "0”
the time window will always be active.
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2.15. Programming Background Music P100 to P108

The phonograph operator can call up the background mode. This operational made remains even after a
power failure. If monay is inserted into the machine and a title selected, the background music is faded out
and the "paid for selection” is started.

Background mode may be initiated up 1o four limes a day, thus you have 1o enter four time windows for
background mode,

P100: i the program P100 is entered, the display shows P100 _1 ____. If you enter "0" and confirm with
"H", the entries for the first lime window is cleared. The display then shows P100 _2 _ .
You may enter "0” and "H" to clear the second time windows or you skip this by pressing "H"
without previous "0". And so on with time window 3 and 4.

Enter: P 100H 1 oH
OH
OH
0 H to clear all four time windows

H WM

P101: With program P101 the starting time is set for the time window 1 to 4 of background mode.
Key pad layout see P080.

Enter: P 101 H Set por pressing kays
i.e. starting time 1 = 09.55 PM.
confirm settings with key "H"
Display shows starting time 2,
enter value for second time window.
Confirm setting or
skip entry by pressing "H™ without value.

P102: With program P102 the stopping tima is set for the time window of background music.

Key pad layotnt see PQ80.
Enter: P 102 H Sel per pressing key
i.e. siopping time 1 = 13.45P.M.
confimm settings with key "H"

Display shows stopping lime 2,

enter vaiue for second time window.
Confirm setting or

sKip entry by pressing "M without value.

P103: With pragram P103 the week—days are set when background music should be played.

Enter: P 103 H 1 and/or 2 and/or 3 and/or 4 and H
Set per prassing keys
i.e. all four time windows are active
for wednesday.
" Confirm settings with key “H”
i you don't enter @ number 1, 2, 3, or 4
the comesponding time window is inactive for this week—day.

With confirming one entry the software steps to the following week—day.
If you again enter P103 the display shows, e.g.

Enter- P 103 H

Here 1 0204 means that on monday
i.a. only time windows 2 and 4 are active
but time windows 1 and 3 are inactive.

26 Technical manual for NSM SAPPHIRE
03/02/98



P104: With program P104 the mode of operation is set. Three types are possible:
0: no background music. This value is the factory setting.
1: allows starting and stopping background music by pressing the background key on
phanograph or on remote control in the time window.
2: automatically piays background music at defined times of the time window.

Enter: P104H nH I
2 H ie. aulomatically l
within the time window.

P105: Thetitles to be played as background music, are defined by the operator. With program
P105, followed by 80 four—digit entries{ 20 entries each for time windows 1 to 4), titles or CDs
may be defined. With no entry in P105 ali CDs (defined by P042 to be selectable) are played.

Enter: P 105 H nnnn H
1703 ie. first eniry. CO #17 title 3
and

S0
on.

Up to 80 entries always confirmed by pressing "H”,
The sequence of input is:
1...20 titles for time window 1
21...40 titles for time window 2
41...60 titles for time window 3
61...80 titles lor time window 4.

Clear erronous lnpu1 by pressing key "C” gnge.
Early termination is possible by £tessing key "C” twice.

P106: The "Patron Selection” enables or disables the selection of titles by other customers while the time
windows is activa.
0: titles and albums fres for selection,
1: titles or albums are locked,

F’ ) r Ei

Enter- P 106 H tnH
1 O H i.e.while time window 1 {itles are not lock

2 1 H whila time window 2 litles are locked,
and so on.

P107: Thetitles selected in P10S are played in the sequance salected in P107. This is also defined
soparately for each time window.

0. sequence of play in order of antry (FIFO), factory selting
1: random play {RANDOM).

Enter: P 107 Hn H
10 H while ime win.1 titles are played FIFQ
2 1 H while time win.2 tithes are played randomly,

and so on.

P108: With this step background music can be set up in such a wey that it has to be paid for.
in this case, avery time BGM is tumed on "n” credits are subtracted, indapandent of the
numbaer of titles to be played. When n=0 no credits are deducted.

0: Background music as in the past, without credit.
n: Backgreund music deducts "n” credits (n=1 to 99).

Enter: P108H nH
2H ie. two credits aro deductad:
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2.16. Programming Auto Play P110to P117

The phonograph can be programmed to automalically play a title once in a while to attract the audience du-
ring stand-by. when no selections are being made. The factory setting (P040=1) makes it possible that any
title is played every 15 minutes (P114=15, P117=1).

P110: The standard setting is "no auto play” because with command "P110 0+H" all entries in
group P11x are set to zero.

Enter: P 110H O H

i.e. set default values:

P111: With program P111 the starting time is set for the time window of auto play.
Key pad layout see POBO.

Enter: P 111 H Set per pressing Keys
i.e. starling time = 12.34 P.M.
conlirm settings with key "H™

P112: With program P112 the stopping time is set for the time window of auto play.
Key pad layout see PFOB0O

Enter: P 112 H Sat par pressing keys
i.e. stopping time = 13.45 PM.
confirm settings with key "H”

P113: With program P113 the days are set on which auto play should be active.
Key pad layout see P082.

Enter-P113H OortH

Set per pressing keys
i.e. wednesday inactiva:
confirm settings with key "H®

After confirming one day's entry the software steps to the following day.

P114: Defins whether and when the auto plays are played:

0+H: ne aute play
nn+H: time belween two titles (nn = max. 95 minutes)

Enter: P 114H nmnH
30 H ie. ali 30 minutes play an
animation title
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P115: with program P115 followed by 20 four—digit entries {value nnnn), 20 ttles or alburns can
be defined. Without entry in P105 all CDs (defined by P042 1o be selectabls) are played.

Enter: P 115H nnnnH
9700 ie.first entry: CD # 97 all titles
and
so
on.

Up to 20 entries always confirmed by pressing "H™.

Clear erronous input by prassing key "C" once.
Early termination is possible by pressing key "C” fwice.

P116: also defines a "Patron Selection” {see P106} which defines if a title is locked or not
0: titles and albums are free for selection
1: titles and albums ara locked.

Enter:P116 H nH
OH ie. titles are not locked:

P117: defines the sequence of play for the titles or albums chosen under P115.
0: Play in sequence of antry (FIFO)
1: Play randomly (RANDOM)

Enter-P117H nH
1H ie play randomiy.
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2.17. Programming Advertisements P120 to P127

The broad distribution of CDs has led to adverlising for various areas being racorded on CDs. Thus. you
have another source of income with phonographs with ES=V technology.

Standard value is again "no advertising”.

P120: Wit the program "P120 O+H" all entries of group P12x are cancelled (set to zero) and

no adventising is played.

Enter: P120H OH
ie. sat default values:

P121: With P121 the starting tims is set for advertisement play.
See P08 for key pad layoul.

Enter: P 121 H Set per pressing keys
i.e. starting time = 12.34 PM.

confirm setlings with key "H"

P122: with P122 the stopping time is set for advertisement play.

See POBO for key pad layout.
Enter: P 122 H Set per prassing keys
i.e. stopping time = 13.45P.M.
confirm seftings with key "H”

P120

P123: With P123 the is swi iur advertisement play. Show keypad layout again here.

Enter: P 123H Qort H
Set per pressing keys
i.e. sunday inactive:
confirm settings with key "H"

After confirming one day's entry the software steps to the following day.

P124: With P124 it is set if or if not and how much time between adverlising spots shouid be allowed.

0+H: no adveriisoment play
nn+H: time between titles (nn = max. 99 minutes).

Enter: P 124 H nnH
30 H is. play a title
overy 30 minutes:

30

Technical manual for NSM SAPPHIRE
03/02/98




P125: Wwith program P125 followed by 20 four—digit entries (value nnnn), 20 titles or albums can
be defined.

Enter: P 125 H nnnn M PP
9003 i.e. first entry: CD # 90 3.title P12§
and
S0
on.

Up lo 20 entries always confirmed by prassing "H".

Clear erronous input by pressing key "C” opce.
Early termination is possible by pressing key "C” twice.

P126: defines "patron selection” again. See P106.
0: tilles and alburms are free for selection
1: tittes and albums are locked.

Enter: P126H nH
OH eg.:tilles and albums are focked

P127: dsfines the playing sequence for advertising spots selected with P125,
0: Play in sequence of entry (FIFO)
1: Play randomly {RANDOM}

Enter: P127H nH
1H e.q.: playin sequence of eniry
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2.18. Programming Lock-Out Titles P130 to P135

At certain times it may be necessary to lock—out one or more titles from being played. Perhaps these titles
should not be played by mirnrs or are simply damaged (bad playing quality). Standard is that al! titles can be
played.

P130: If the program P130 is entered, the display shows P130 _1 ____. If you enter "0" and confirm with
"H", the entries for the first time window is cleared. The display then shows P130 _2
You may enter "0" and "H" to clear the second time windows or you skip this by pressing "H”
without previous "0", And so on with time window 3 and 4.

Enter: P 130 H 1 oOH
cH
oH
0 H to clear aii four time windows.,

LA RN

P131: With program P131 the starting time is set for the time window 1 {0 4 of lock—out.
Key pad layout see FO80,

Enter: P 131 H Set per pressing keys
i.e. starting time 1 = 06.45 PM.
confirm settings with key "H"
Display shows starting time 2,
enter value for second time window.
Confirmn setting or
skip entry by pressing "H” without value.

0645

P132: With program P132 the stopping time is set for the time window of lock—ou,

Key pad layout ses PNBO.
Enter: P 132 H Set per prassing key
i.e. stepping time 1 = 09.45PM.
confirmn settings with key “H”

Display shows stopping time 2,

enter value for second lime window,
Confirm setting or

skip enltry by pressing “H" without vaiue.

P133: With program P133 the week~days are set when lock-out should be active.

Enter: P 133 H 1 andfor 2 and/or 3 and/or 4 and H
Set per pressing keys
i.e. ail four time windows are active
for wednesday.
Confirm saltings with key "H”
if you don’t enter a number 1, 2, 3, or 4
the comresponding time window is inactive for this week-day.

With confirming one entry the software steps to the following week—day.
If you again enter P133 the digplay shows, e.q.

Enter: P 133 H

Here 1 0204 means that on monday
i.e. only time windows 2 and 4 are aclive
but time windows 1 and 3 are inactive.
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P134: With this program you define the mode of operation for each time windows 1 to 4:
C+H the titles can be selected while the lime window is active.
1+H the titles are locked—out.

Enter: P134H 1nH
1 O H ie. all titles are selectable within

the time window 1:
confirm settings with key "H"
2 nH and so on for time windows 2, 3, and 4.

Note; [f you select a locked—out title to be played the "Error—Lamp in the operators display flashes for
about 2 sec. and the display shows:

P135: defines a maximum of 80 titles or CD (20 for each time window) which are supposed
to be locked—out. Input occurs with 4 digits for the CD number (nn__) and the title {__nn).

Enter: P135H 1 nnnnH
1 8500 ie. 1.entry: CD #85 all titlas
and
s0
on.

Up to 80 enirles aiways confirmed by prassing "H”.
The sequencea of input is:
1. 20 litfes for time window 1
21...40 tittes for time window 2
41...60 titles for time window 3
61...80 titles for time window 4.

Clear erronous input by pressing key "C* ance.
Early termination is possible by pressing key "C" twice.

Note: Take care to change entries in P135 (if necessary delete entry) to a certain CD number if you
change this CD. To delete an entry you step through the list of P135 by praessing key "H" as long
as you reach the right entry. Now enter "0" and confirm with "H".
QOr you delete all entries by setting default values with command P120 and "0" + "H".
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2.19. Programming Happy~-Hour-Cradits P140 to P144

For additional attraction of the audience this function is implermented.

At defined times of the weei additional free credits (Happy-Hour~credits) are given, depending on the num-
ber of paid for credits.

Standard setting is that no Happy—Hour=credits are given.

P140Q: With the program "P140 0+H" all entries of group P14x are set io zero so that thers is
no happy-hour.

Enter: P 140H OH

ie, sel default values
: No Happy-Hour:

P141: With P141 the starting time is set for the time window happy-~hour cradits.
See POBO for key pad layout.

Enter: P 141 H Set per pressing keys
i.e. starting time = 12.34 PM.
confirm setlings with key "H”

1234

P142: With P141 the stopping time is set for the time window happy-hour credits.
See POBO for key pad layout.

Enter: P 142 H Set per pressing keys
i.e.stopping lime = 13.45 FM.
canfirm settings with key “H"

P143: With P143 the wea'c-day is sat, Sea P0OB2 for key pad layout.

Enter: P 143H Oort H
Set par pressing keys
i.e. saturday active:
confirm saltings with key "H"*

After confirming one day's entry the software steps to the following day.

P144: Here a calculated number may be programmed. This number defines how many cradits one
must have bought to get an additional Happy-Hour-credit.
0+H: no Happy-Hour
n+H: after "n” bought cradits (n=1 to 5) 1 addiional Happy-Hour—credit is given.

Enter- P 144 H nH
3H |e. after 3 bought credits
1 additional Happy-Hour-
credit is given

Note: The time window is always active, if all entries in P141, P142, P143 = "0" and P144 is not 0",
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2.20. initialization and Test Programs P150 to P159

To help the operator when trouble—shooting or servicing, several functions have been incorporated from ear-
liar phonographs. Group 150 to 159 of the test programs inciudes functions such as read-out of emor me-
mory, various continuous run tests as well as input and display tests. For these purposes, the group code
{Fx) is shown in the middle display.

2.20.1. Test Programs for Service Operation P150 to P155

P150: Read-out of Error Memory:
0: last registered error; see table 8 for "Error Codes” on the next page.
1: previous error; the phonograph records the last 20 error reports.
2: CD number during which the error occurred.
3: Time of error and

4: Date of occurrence

Display:

2.20.2. Continuous run tests

With programs P151 to P153 various tests in continuous run mode are executed. A continuous run ¢an only
be stopped by using the cabinet switch.

P181: Plays all CDs for 16 sec. (F1):

Enter: P151H 0 0’:800

Start continuous run 1:

CD/ Track number of arrors

P152: Plays selected CDs for i& sec. (F2):

During CD play another numbuy: ::nn” can be entered {continuous run 2). With sach entry "Your Sefection”
will light up on the display panel.

Enter:P152H nnnnH
(enter @ CD-number)

P153: Other Continuous Play Tests (F3 to F5):

Enter- P
L All CDs are placed on player, but are not played (continuous run 3, F3).

1: 6 certain CDs {CD No. 1, 25, 50, 51, 75, 00) are placed and played 16 sec. each
continually (continuous run 4, F4)

2: Combination of twice continuous run 3 followed by 4 until cabinet switch is tumed
off {(conlinuous run 5, F5).

P154:  This testing routine is reserved for authorized service technicians to check the function of
the CD changers opto couplers. '

P155: Display Test (F6):

During the display test all digits of the displays and all contro! lamps are turmed on and off. Pressing "H" will
stop the test and continue it after prassing "H™ again. The display test does not check the lamps of a light
organ that might be connected.

Pressing "C” stops the test.

Enter-P 1556 H
o Start lamp test
{Display 2 shows briefly F6)
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Table &: Error Displays

DiSpl;ys Passible Causes Corrections
1 <]

Er 01 EPROM contents {CONTROL-UNIT)  Changs EPROM {IC2) .
disturbed.

Er 10 RAM{COCNTROL-UNIT) defactive. Change RAM (IC 5). After that reprogram all progmam steps.
Er 11 RAM contgnts (CONTROL=-UNIT} No correction nacassary; pragram is reinitatized. Change RAM IC 3

shor-tarmn disturbanca. if frequently ceeumng.
Er 12 RAM Battary is emply. Change RAM (IC 5). Aer that reprogram all program steps.
Er 20 Venfication arrors in program No corraction nacagsary; program is minitializad. Changs CPU
{CONTROL UNIT). IC 1 if frequanily occumng.
Pox Er 30 Mamory contants (CONTROL No cormaction necassary, program step P (in display 1) is
UNIT) lest or misging, autematically reprogrammed.
Pax  Er 31 Memory contents (CONTROL UNIT)  Program stap Pxocx shown in display 1 must be reprogrammed.
incormect,
Poox Er 40 ‘Wrong price satting. Check prica selting and reprogram if nacassary.
Er 50 Con mechanism dafactive. Too Check cain machaniam.
much cradit. Coin channel failure.
Er 6x EmoratCD player. See Er60 ~Erea.
Er &0 Connection to the CO-player Check connection cablas to the decodar boam, chack fusas.
intarrupted. No supply vohage present
tor decoder board ar CD playar.
Er 61 No CD mcognized by CD player. Check CD and exchanga if needed. Exchange CD player.
No CDin CD tray, CD daloctive, Exchanga dacoder board,
Player defactive.
Er 62 Spacifiad track ontho CD notfound.  Checktha CD.
Er 63 Malfunction whils playing a CD. Chock the CD playar with equipped CD for sasy running.
Er 84 Connacticn to CD changer Chack cannaction cablas and controd cabls to CD changer .
Chack fuses.
Er 70 Maffuncticn of sperating contral. No comoction necessary.
Er 71 Malfunction of CD changar. If aror display does not disappear after 2 sac., efmor cannot be
- automatically comectad. No CD will be played until cabinet switch or
74 ) “power on” iz activated.
Er 71 Ermorduing grip from magazine. Load CD-tray to magazine. Chack alignment ftom magazine to
: pickup assy and adjust if necassary. Chack function of light bamiars
sGriand sGrA,
Er 72 Emorduring replacng CD in magazine. Check alignment of magazine to pickup assy and adjust if neadad.
Maltunction of grip lever. Chack functicn of grip. Check function of light bariers sGrl and
sGrA.
Et 73 Malunction during fift drive. Check fift for jamming. Check function and corract adjustnant of Gght
Playing of CD not possikie, bamer Encedar.
Er 74 End position of it nat o k. Check hmcticn and adustment of light bamier sLift.
Playing of CD not possaible.

Er 80 Short cireuit on wallbex signal wire. Chack wallbox connection.

Er 8% MaHunction of the audio proceszor Changs IC 1 = TDA 4380 i feguently occurring.
{CB CENTRALEINHEIT).

Er 90 TWs display, thrao jams in
sequence, nol functonal anymor.

Er 81 Jam i iite cispioy while Rt

movement. Un—jam Er 90 to Er 94 are valld only for the "big™ title
€ 92 Jamin tito display while right display with 25x4 titte strips with CD cover,
movement,

Er 93 Jamin tile diaplay, stack laft.
Er Jam in tite display, stack right.

4
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2.20.3. Additional test programs for the service operator

This functions are only allowed to be carried out by authorized service staff, therefore you can find more
information only in chapter 3.

Test of the Control Unil {(Input Test "F77)

P156: The input test checks all input ports and shows the results in a matrix on display 3. The test canbe
stopped by pressing "C”. You can find more information only in chapter 3, because this function is only
allowed to be carried out by authorized service staff.

Checking the adjustment of the CD changer

B157: Manual control of CD changer via key pad {F8):

In this test program the CD changer is controlled manually via the keyboard. Several functions are executed
by pressing the corresponding key depending on whether a CD is on the laser player or not.

This test serves to check the light barrier in the various positions. You can find more information onily in
Appendix A: Technical description MBC lil, because this function is only allowed to be carried out by authori-
Zed service staff. :

Adjusting of grip-reference

- P158; This function allows the service operator io set in the adjustment of the grips to the CD-trays
via display and keyboard of the phonograph. You can find mora information only in Appendix A: Technical
descriplion MBC |il, becauss this function is only allowed to bs carried out by authorized service staff.

Adjusting of the lift—reference

P158: This function allows the service operator to set in the adjustment of the lift to the CD-irays
via display and keyboard of the phonograph. You can find more information only in Appendix A: Technical
description MBC lll, because this furction is only allowed to be carried out by authorized sarvice staff.
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2.21. Recording titles into title memory P160 to P163

P160:

P1€1:

P162:

Enter: P 160H 0

Enter- P 161 H nnH

Recording title quantities of alf CDs

After calling up this command, the phonograph searches through all CD trays in both magazines
up to the number of CDs defined in PO42. During the search it reads the number of titles recorded
on each CD and stores this information into the title memory. This command is to be used after
initial loading of CD's or if several CDs ara exchanged.

The number of tities on each CD is registerad in the title memory. Simultlanecusly, the CD number
and amount of tracks are displayed.

i.e. resull: CD 01 has 24 titles

Initializing of one CD

After calling up this command and entering the number of the newiy installed CD, its number of
titles is registered in the title memory. The number of titles from each CD is also read with every
normal play. This function sarves as single entry cancellation, if a not initialized CD is selected.

67 Hie. = CD #7:

Read—out all title memories

Atter calling up this command and entering the cods number, the corresponding CD's data will
ba displayed.

0: Number of titles from CD #01
1: Switchtothenext CD #

2: Return to the previous CD #
3: Title numben «f .-y CD

With P162,3 the two—digit CD} number must be entered and confirmed with "H".

P163: Erasing entry in title memory

Enter: P 163 H OH

All entries in the title memoary are set to 1. So all CD titles are cleared, but the phonograph may
access any CD tray, If new CDs are loaded and the command P16Q is used you may be sure that
all new tities are stored in the title memory.

Note: After removing a CD you also have to remove the corresponding CD cover in the display unit.
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2.22. Switching signal sources for testing the audio amplifier

P184: Fortest purposes different signal input ports for the 3 intended signal sources can be
switched individually, This is done with command P164 by entering different code numbers.

0: No signal source active, mute (amplifier tumed off)

1. CO changer is signal source

2: An audio cassette player {tape recorder) is signal source.
3: A microphone is signal source.

This "manual” switching occurs automatically in norma! play according to the signal source that is tumed on.

Enter: P164H nH
2K e fortape recordsr:

2.23. Interface protocol for COM-port (Bacta—-interface for GB only)

P170: Use this program to switch the protocol and the data transfer rate used for the COM—port
of the phonograph.

0+H: No protocol for the COM—port

1+H: Bacta-protocol

2+H: DCL-protocol (DCL = Data Cantridge Loader)
3+H; Set data transfer rata to 1200 baud

4+H: Set data transfes ruta to 2400 baud

5+H: Set data transfer rate to 9600 baud

6+H: Set data transfer rate to 19200 baud

Enter-P170H nH
1H ie foruse BACTA interface:

Tha interface protocol has been extended. Now it is possible to output cash contents and coin
counters of up to 3 selector wall boxas.

Note: To activate the change of the interface protocol you have to power-off and
again power-on the phonograph.
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2.24, Animation via the title display P180 to 187

Attention: The program steps P180 to P187 are only valid for the
25x4 title display (title display Ill). The software automaticallv
determines the type of {itl lay (25x4 or 2

To move the CD—covers and the playing instructions placed on title strips inside the title display this group of
service program stepswere implemented.

At defined times of the week the operator can program that the fitle sirips are moved autornaiically, e.g. to
show advertisement inlsts at regular infervals. Of course thae title display may be operated manually.

This is the standard mode of cperation.

P180Q: With program "P180 0+H" all entriss in group P18x are set to zero and the title display
works normal only by pressing the rocker button.

Enter: P 180 H OH

i.e. set default vaiues:
ONLY MANUAL CONTROL

P181: With program P181 the starting time is set for the time window of "Animation via title
strips”. Key pad layout ses POBO,

Enter: P 181 H Set por pressing keys
i.e. starting time = 12.34Uhr
confirm settings with key "H":

P182: Wih program P182 the stopping time is set for this time window.
Key pad layout « «¢ 1*N80.

Enter- P 182 H Set por pressing keys
i.e. stopping fime = 13.45Uhr
confirm settings with key "H™:

P183: Wwith program P183 the days are set on which animation via title strips should be active.
Key pad layout sea P0B2.

Enter- P 183 H DoriH
Set par pressing keys
i.e. monday = inactive:

After confirming one day's antry the software steps to the following day.

P184: With this program the delay time in minutes is set after which the title strips are moved
again:
O+H: no automatical movement of the title strips
n+H:; movement after "n” minutes (n=1 to 99)

Enter: P 184H nnH
3H e.g. move it after 3 minutes:
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P185: With this program followed by 20 values {nn) you can define 20 target positions for the title
display. Always enter the position number of the upper left title strip (e.g. 01, 05, 08, 13, 17,

21,25, ..., 93, 97).
01 H a.g. 1. entry = position 01: P 185

Enter: P 09 H e.g. 2. enlry = position 09: — —
o 91 85 ' 2
so

on,
Up to 20 entries aiways confirmed by pressing "H",

Clear erronous input by pressing key "C" gnca.
Early termination is possible by pressing kay "C” iwice.

P186: With this program you define:
0+H: continually movement of title strips in Stand—by for one position or to the
next programmed position.
1+H: single movemnent in Stand-by to the next programmed position.
2+H: continually moverment of title strips for one position or o the next programmed position.
3+H: single movement to the next programmed position.

Enter:P186H nH
2H e.g continually moverment:

P187: Limitation of the positiun of the title display corresponding to the numbers of inserted CDs:

0+H: Number of title strips is equal the number of CDs programmed in P042,
n+H: Enmer number "n" of unused positions of the title display.

Enter: P 187H nH '
OH e.g.number of titles strips=
nurnber of CDs:

Note: The time window is always active, if all entrias in P181, P182, P183 and P184 is not ="0".
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3. Section

3.1. Maintenance and Service for the NSM phonograph SAPPHIRE
3.2, Cleaning the housing of the phonograph

Clean housing using a soft and damp leather rag.

Clean the glasses {front glass) of the phonograph using a solvent-free window cleaner.

Attention! Clean the upper and inner plastic glasses using only a soft damp rag.

Avoid using any chemicals for cleaning the phonograph! Plastic parts of
the phonograph could be damaged.

metal

glass

wood

metal

plastle

glass

Figure 38; Cleaning of the phonograph
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3.3. Cleaning the inside of the phonograph

Besidaes the outsida cleaning of the phonograph, the inside has to be cleaned accordingto the degree of pollution
once or twice a year with the help of a vacuum cleaner.

3.4. Cleaning the titie display unit

The title display uni in the Sapphire should be cleaned using a soft damp rag. Be caraful that the title hol-
ders do not fall out of their leading i you press to much against il.

3.5. Replacing fluorescent lamps

There are three fluorescant lamps in the phoncgraph, 2 x 16/18W and 1x 8W. For replacing the fluorescent
lamps Power—off the phonograph and opsn the housing.

1. Unplug power cord and apen the phonograph.

2. Swing up the front door.

3. Unlock the puli-plate at the left and right side.

4. Swing down tha puli—plate.

5. Take the title display unit with both hands and swing up into horizonta! position.

&. Hold it in horiz:;tal positicn and then carefully replace the middle flucrescent larmp.

Fluorescent lamps:

' 8W lamp
T H |] ﬂ 161H8W lamp
T -
4 ]
’ : 16H8W Iam

Figure 39: Replacing flourescent lamps
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3.6. Trouble-shooting for ES V / ES5.1- CD-technology

3.6.1. Error description

The following table gives you first hints on the possible causes of a mulfunctioning of the phonograph.

Table 1: Possible error causes

Error description Possibla arror cause
Phonograph illumination and LED's 1. Powercord
in CB CENTRALEINHEIT ESS.1 do not Main switch

2
light up. 3. Power fuge (switch plateffuse box)
Phonograph illumination okay but LEDs in 1. Plug connection ST 1 of
CB CENTRALEINHEIT ESS.1 do no light up. CB CENTRALEINMHEIT ESS.1
2. Fuses Si 1-5 of
CB CENTRALEINHEIT ES5.1
3. Power transformer connection
Fan for output stage does not run 1. Plug connection ST 4
while disc is playing. 2. TracTC1.
3. Transistor T2 /T1.
LED's in CB CENTRALEINHEIT ES5.1 do not 1. Volage regulators VR 1-6 in
light up or appear too dark. CB CENTRALEINHEIT ES5.1 defective
Fuses are okay. 2. Short circuit in connected units.
(Pull plugs one aiter another and
observe LED's).
No tone signal at loudspeaker aven 1. Loudspeaker connection
though a CD is playing and voium-» is given. 2. Plug connection of frequency volume and of
output transformer
3. Interuption of signal wire
Volume reduced by slectronic protection device |1. Loudspeaker mismalch {less than 2 Q
in CB CONTROL UNIT. impedance) due to remota speakers.
2. Transistor T 9 defective.
3. Output transistor defectiva.
4. CB CONTROL UNIT defective.

Poor bass reproduction.

Loudspeakar connections reversed.

Phonograph operators display shows error mes-
sage as: Erxx

See table 2: "Possible ermor messages”,
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3.6.2. Error flow chart
Conditions: Lina voltage present, line connection and power supply in order.

Check display, CONTROL
UNIT, and power supply.

Does display light up after
switching on?

Boas dispiay show °Er xx” for ——[:>—- jliminmdalem as per table

a momaent after awitching on?

o ok U0 prica etangs and coin |
Ars credits displayed after values (P80 and P70) comrus- + Reprogram.

sufficient coin insargon? mand?
l Caml:l, o dise payed for bo selac- Can crodit ba given by the addi. Chack plug connections and
ion button whan cabinet switch wiring batween coin mecha-
Check coin~mechanism {coin
ﬁ} #, chutas}.
Check keyboard, plug connec. Arp t:: light baniers in tha
ticns, and wirng betwean kaybo-| [ coin chutes as weil as the hi- + )
ardand CB CONTROL UNIT.if || nes to the coin chutes i or- Error . coin mechantsm
recassary exchange C8 CON- dar?
TROL UNIT. ¢
Exchange C8 CONTROL UNTT.
- I ar SLIH + an-
g:‘:;;“m';‘:;' cormcty to selaq I3 rest position of lift in or- codar for function and adjust-
Check litt for jamming. Chack light barmiar encoder for function
and adjustment.
I5 salocted CD pickad up Choeck alignmant of magazina 1o pickup assy; it necessary adjust
without probloms? grip and fght bamiar sGrl + sGrQ for imction.
. I1s a CD intray; is the CD Insant CO: chack CO and
Is seloctad CD played cor :’ s ray; if necassary ox .
Exchange units:
1.) CPB decodar board (com-
piately)
2.) CD player
to locate the malfunction
Is salocted CO retumed Check alignment of magazine to pickup assy; adjuat if necesaary. Chack
and replacad comectly? ‘ gnp and light bamer aGel / aGrO for function.
Doas it move o its rest Machanical blocking in it distance, Check ift for
position aftar thar? amming.
;'l : Mauning of ashes: 1yes no :
The phenograph ks ekl 1] ¥
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3.6.3. Error display / table of error messages

After power on the phonograph, respectively after terminating the service program, the microprocessor in the
CB CONTROL UNIT checks all memorized values.

If any error is detected a corresponding error message appears on displays 2 and 3 for information, e.g. "Er
31" { 31= error number). Additionally the lamp "error” flashes, and the corresponding

command number appears on display 1.

In this case correct the necessary input in the service made. After input of the correct value and pressing the
key "H" this error is cleared.

Figure 40; Display of the phonodraph in matfunction case

After power on the phonograph, the malfunction display on display 3 and the flashing lamp "emor” remain
visible for about 2 seconds. Hereafter the phonograph retums to operation mode without considering the
malfunctioning part.

3.6.4. Read out the srror memory

The group 15x of the test programs includes functions such as read—out of error memory, various continuous
run tests as well as input and display tests. For these purposas, the group code (Fx) is shown in the middle
display.

Use programm step P150 to read out the last 20 emor reports with date, time and CD number of occurance,

P150: Read-out of ermor memoary:
0: last registared emor; ses table 2: "Ermor Codes™ on the next page.
1: previcus error; the phonograph records the last 20 arror reports.
2: CO number during which the error cceurred,
3: Time of error
4: Date of occurrance

Example . Display:

In table 2 you will find all possible error displays with the comresponding notices for causes and
comrections.

Technical manual for NSM SAPPHIRE 5
03/02/98



Table 2. Possible error messages

Dispiays  |Possible Causes Corrections
1 2 3
Er | 01 |EPROM—contents (CONTROL-UNIT) disturbed. |Change EPROM (IC2).
Er | 10 |RAM (CONTROL-UNIT) dafactive. Change RAM (IC3). After that repeat all
ﬁ program steps.
Er | 11 |RAM-contents (CONTROL~UNIT) short-term No correction necessary; program is
disturbance. reinitialized. Change RAM IC 3 if
frequently occurring.

Er | 12 |RAM-battery is empty, Change RAM (IC3}. After that repeat
all program steps.

Er | 20 |Verification errors in program (CONTROL UNIT} |No comrection necessary; program is
reinitialized. Change CPU IC 1 {f
frequently occurming.

Poox |[Er | 30 |Memory contents (CONTROL-UNIT) invalid. No correction necessary; the
displayed command is automatically
repregrammed.

Pxoox [Er | 31 |Memory contenis (CONTROL-UNIT) invalidor  |Execule displayed command, program
not prograsnmed. new values.
Pox |Er | 40 |Wrong price setting. Check price setting and reprogram if
necassary.
Er | 50 |Coin mechanism defective, too much credit. Check coin mechanism.
Er | 60 |Connection to the CO-playsr interrupted. No Check conneclion cabtes o tha CD
supply voltage present for decoder board or player and control wires,
CD player.
Er | 61 |No CD recognized by CD player. Chack CD and exchange if necessary.
No CD in CD tray, player defactive, Exchange CD player.
Er | 62 |Specified track on the CD not found. Check CD.
Er | 63 [Malunction while playing a CD. Check CD.
CD delective

Er | 64 |Contact to CD changer inlermupted. Check connection to changer and
control lines. Replace CD changer
or control unit.

Continuation next page
6 Technical manual for NSM SAPPHIRE

03/02/98




Dispiay Possible Causes Cotractions
1 2 2
gEr | 70 [Malfunction of operating control, No correction necessary.
Er { 71 |Malfunction of CD changer. If error display does not disappear after
- 2 sec., error cannot be automatically
74 corrected. No CD will b played until
cabinet switch or "power in” is activated.

Er | 71 |Error during grip from magazine {laft or right). Equip CD-magazine with tray. Check
alignment from magazine to pickup assy
and adjust if necessary. Check grip
lever for function. Check function of light
bamiers sGrl and sGrO .

Er | 72 |Error during replacing CD in magazine. Check alignment of magazine to pickup
assy and adjust if needed. Check
function of grip. Check function of iight
barriers sGrl and sGrO.

Er | 73 |Malfunction during lift drive, Check lift for jarnming. Chack function

playing CD not possible. and comect adjustment of light barrier
sLift and encoder.

Er [ 74 |Lift cannot synchronize, Check function and adjustmant of light

playing CO not possible. batrier sLift and encoder.

Er | 80 [Short circuit cn wallbox signal wire. Chack wallbox connection.

Er | 81 |MaHunction of the audio processor Change IC 1 = TDA 4380 if frequently

(CB-CENTRALEINHEIT ES5.1). occuming.
Er | 80 |Title display, not functional anymore
(three blockings in sequence) .
Unjam,
r| 91 |Blocking tile dispiay while leff movement. 112er = no more move possible

Er | 92 |Blocking title display while right movement. 112er = no more move possible

Er | 93 [Blocking title display, left stack.

Er | 94 [Blocking title display, right stack

Technical manual for NSM SAPPHIRE
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3.7. Continuous run tests

With programs P151 to P153 various tesis in continuous run mode are executed, A continucus run can only
be stopped by closing the service switch (i.e.with closing the cabinet).

P151: Plays all CDs for 16 sec. {F1):

e R

o401 [t
Enter: P 151H 0 a0 [Bt
Start continuous run 1.

0000

CD/Track number of sirors

P152: Plays selected CDs for 16 sec. (F2):

During CD play another number "nnnn” can be entered (continuous run 2}. With each entry "Your Selection”
will light up on the display pane).

Enter: P152H nnnnH
{enter one or more CO-numbers)

P153: Other Continuous Play Tests {F3 to F5):

Enter: P n
0: All CDs are placed on player, but are not played {continuous run 3, F3).
1: & distinet CDs (CD No. 1, 25, 50, §1, 75, 00) are placed and played 16 sec. each
continually {contintious run 4, F4)
2: Combination of twice continuous run 3 followed by 4 until cabinet switch is tumed
off {continuous run 5, F5).

3.7.1. Testing the phonograph illumination and display elements
P155: Display Test (F6):

During the display tast all digits of the displays and all contro] lamps are tumed on and off. Pressing "H™ will
stop the test and continue it alter pressing "H™ again. The display test doas not check the lamps of a light or-
gan that might be connected.

Pressing "C" stops the test.

Enter: P 155 H
0. Start lamp test
(Display 2 shows briefly F6)

8 Technical manual for NSM SAPPHIRE
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3.8. Additional test programs for the service cperator

With the programs P156 to P159 you can call additional test routines.They are described in their
cotresponding chapter.

P1586: Test of the Control Unit {Input and Output interfaces), see chapter 3.1.12

P157: Manual control of CD changer and opto status, ses appendix A.

P158: Adjustment of grip-reference, see appendix A.

P159: Adjustment of the |ft—reference, see appendix A.

Technical manual for NSM SAPPHIRE
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3.9. The phoﬁograph SAPPHIRE

3.9.1. Operating scheme
The following page contains the operating scheme of the phonograph SAPPHIRE

10 ' Technical manual for NSM SAPPHIRE
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Part-No.  Description Data
Accessories
177 472 Output transformer, assy
179 349 Cable hamess, output transformer .
177 488 MIC—-Adaptor, assy
118 266 Cable hamaess MIC-Adaptor
176 719 Bacta—-interface, complete
178979  Cable hamess wallbox connection
171 743 Remote control, complete with 5m cabla
174 258 Remote control, completa wirelass
206783 IR-Remote control (transmitter)
173178 Remote control-receiver complete
Cabla ass
179 354 Housing switch
179 347  Flucrescent lamp 8/16W
179 348 Fluorescent lamp 16W
179 358 Loudspeaks, cover
179432  Central Unit I'!: 5.1 — CO—changer 4 poles 1850mm long
179 270 Central Uiii _ui 5.1 — CD=changer 6 poles 1800mm long
179 624 Conirol Unit ESV = CD-changer 8 poles 1750mm long
177 469  Controf Unit ESV - Title display 10 poles 1920mm long
171783  Control Unit ESV — Central Unit ES 5.1 12 poles 120mm leng
171782  Control Unit ESV - Central Unit ES 5.1 15 poles 120mm long
118266  Central Unit ES 5.1 — MIC-Adaptor 12 poles 550mm long
178 021 Central Unit ES 5.1 = Mains transformer 11 poles 800mm long
178268  Central Unit ES 5.1 - CB-Display-CD 10 poles 1550mm long
178352  Central Unit ES 5.1 - crossover network woofer 4 poles 1560mm long
178268  Rocker button — Title display 6 poles 2800min long
176 718  Bacta~interface "GB* 6 poles 700mm long
179349  Quiput transformer 4 poles 400mm long
177 434 Volums control button 4 poles 1050mm long
227433  Mains cable *EURO" *D* / "EXP*
227 629 Mains cable with plug *GB’
25 522 Mains cable without plug "AUS*/'NZrPCY NA®
227528  Appliance cord 110-127V *USA*/"USE"
Spare parts list 13
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NOTE:
If you order pos.14-speaker grid, you havs to order
positions 14a, 14b and 14¢ separately.
Spare parts list
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Pos. Pat—No. Dascription Data Quantity
1 203868  Cabinet, without side surround *SAPPHIRE* 1
2 212 941 Bandings 3/4" Casters Flaxble T 1950mm long 1
3 217 506 Apparatus-Casters ' 4
4 170 852 Harndle 4
5 203870  Side surround left, blue Option Design 1
€ 203 871 Side surround right, blue Option Design 1
5 203 872 Side surround left, red Cption Design 1
6 203 873 Side surround right, red Option Design 1
5 203 874 Side surround left, wood Option Design 1
6 203 875 Side surround right, wood Option Design 1
7 216 6568 Decor plate, great 2
8 216669  Decor plate, small 2
9 179 376 Cover, pointed 1
10 212948  Mimor sticked on cover plate 1
11 179 300 Edgs protection, right 1
12 179 301 Edge protection, left 1
13 179 281 Edge protection, front 1
14 179375 Speaker grid, spol welded 1
14a 172531 Frame for NSM Logo 1
14b 212803  Mask, printed NSM Logo 1
14c 671006  Springnut 6 Frame fixation 4
15 224 277 Loud speaker 150W 7 82 2
16 216655  LIFT-O-MAT F1=350N 2
179 364 Bond pin with flute for LIFT-O-MAT 2
17 179 387 Inser plate right, premounted for title display 1
18 179 389 Bar, right single 1
19 179388  Inser plate left, premounted for Tile display 1
20 1793s0 Bar, left single 1
21 117200 Title display 112, complete (without design parts) see page 33 1
22 179455 Decoration mask Option Design 2
23 179234  Dacoration mask, printed 1
239 319 Title stripe 30
* = Exchange unit
Spare parts list 15
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Pos. Part-No.  Description Data Quantity
24 179241 CD-changer MBC llIl-TOP, complete see Appendix A 1

{w/o locking brackat left and right)

(w/o design parts)

{w/o magazines)
25 179437 Design foit MBC |, blue Option Design 1

{to order at changsr’s exchange)
26 179320  Locking bracksl, left

(to unscrow at changer's exchange) 1
27 1793 Locking bracket, right

{to unscrew at changer’s exchange) 1
28 179312  Holding bar left, pointed 1
29 179313  Holding bar right, pointed 1
30 140285 Damping foot 4
K4 205 353 Wire spring 4
32 179317 Glide plate 2
33 614003 Knuried screw M4xe 2

28 4 33 g
t 25
32 33
27 29
e
e
9 /
0 w n >
U |
N V 0
30/31 1 | — %
30 /34 % AL
\ % L
o
Q
==
= j
24
Spare pans list
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Pos. Part-No.  Description Data Quantity

24 a~f179 454  Installing kit — Front door Sapphire for MBCII-TOP Option 1
{to ba removed when axchanging the CD changer)
24b 140218  Front door, complate {with pane) 1
24¢c 140212 Pane single 1
178 456 Housing, complate MBC lll - TOP 1
24d 179460 Housing, sheet metal single 1
24e¢ 212958 Mirror MBC lIf - TOP single 1
24f 212939 Covering pane single 1
300 264 Scotch tape 6mm white 560mm long 1

24 1 24 e 24 d

Spare parts list 17
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3
NOTE:
If you order pos.14-speaaker gnd, you have to order
positions 14a, 14b and 14¢ separately.
Spare parts list
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Pos. Part-No.

Dascription Data Quanity
Continuation: "SAPPHIRE"
40 222 509 Pushbuiton Switch cabinet switch 1
a9 177736 Shiselding box, pointed 1
42 179380 Powar supply 50 Hz, complete sea page 26 3
42 179 343 Power supply 60 Hz, complete see page 27 1
43 179407 Basic plate, pointed 1
44 179403 Botiom Central Unit 1
45 179404 Lid, pressed in 1
614 003 Knurled scrow M4 2
46 179 406 Cover plate 1
47 178233  ControUnit ESV-MBC lll, complete see page 55 1
48 178972" Central-Unit ES5.1/50 Hz, complete se9 page 45 1
48 178973  Cantral-Unit ESS.1 /60 Hz, complete 568 page 45 1
49 222452 Pushbutton, green 1
50 222470 Pushbutton, white 1
51 2224N Pushbutton, red 1
§2 179345 Crossover natwsrk, complete 1
53 177 465 MIC-Adapter ~.mplete Option 1
118 266 Cable humaxs MIC-Adaptor 1
174 115 Sleave CB-MIC-Adaptor 4
54 177472 Output transformer, complete Option 1
179 448 Bacta—interface, complete w/o cable hamess Option "GB* 1
176 718 Hamess for Bacta—interface 6 poles 700mm long 1
179 347 Hamess for flucrescent lamp 8/16W 1
55 225 365 Lamp socket 2
56 225364 Starter socket TYP 02120 1
57 225757 insert socket TYP 47206 1
58 225756 Insert sockel TYP 47106 1
179348  Harness for fluorescent lamp 16W 1
87 225757 Insert socket TYPE 47206 1
58 225756 Insert socket TYPE 47106 1
59 226 086 Fluorescent lamyp Law/20 1
60 226073 FRuorescent lamp 16W/25 {50Hz) 2
60 226074 Fluorescent lamp 28" Cocl Wh (60MZ) 2
61 225040 Starter 810 (50H2) 3
61 225343  Starter 82 {60Hz2) 3
62 179394 Spacer bolt for lamp socket 30mm long 2
63 17941 Lamp bracket | 4
64 179413  Lamp bracket Il, poimad 4
* Exchange unit
Spare patts list 19
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Pos. Pan-No. Description Data Quanity
70-80 179274 Front door, compiete 1
70 170 278 Frame mask Front plate 1
Fa 214 216 Plate mirrored 1
217 507 Rubber profile 820mm long 1
72 179 360 Front plate, spot welded and riveted 1
73 211778 Hinga
74 178 395 Spacer bolt 49,7mm long 2
75 179 322 Frame small, loudspeaker 2
76 179324 Speaker grid, small 2
224 288 Loudspeaker HIF COME TW. 100W/8Q 2
77 179 323 Frame great, loudspeaker 2
78 178 325 Speakaer grid, great 2
224 262 Loudspeaker KF-130-1318 2
179 275 Cover for loudspeaker 2
179 359 Hamess loudspaaker cover 1
79 250 496 Frame profile 1
80 250 497 Frame profile, left 1
81 250 498 Frame profile, right 1
82 179 396 Hitch .40 2
a3 214218 Platc., to;: 1
217 507 Rubbei profiie 2160mm long 1
84 179 397 Acke sight protection at the top 5
as 179 398 Sight protection at the top 1
86 179 399 Sight protection at the bottomn 1
87 179 400 Sight protection right 1
88 179 401 Sight protection left 1
89 217 479 Edge protection profile for sight protection  2630mm long 1
80 179 402 Locking bracket 2
Spare parts list 21
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& 133 -
i ;""\c‘a_ 132
’ [=—103
115
13
104
r/’ The puli-plate, complete is only available as
Closing top described in pos. 100 with front side lock.
Please order closing lever {pos. 101) separately.
Spare patts list
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Pos. Part-No. Description Data Quanity
100-133 179 442 Pult—plate, complete *unj* 1
{w/o design foif)
100-133 179 443 Pult-plate, complote *UsA* 1
(w/c design foil)
100 179 459 Pult—plate, riveted for closing front side only 1
Closing front side:
10 217 814 Cylinder iock / 1 key *Export® 1
179 446 Closing lever *Export® 1
101 206 903 Lock typs 3293-13 FCa/16 *USA" 1
179 447 Closing lever *USA* 1
Closing top:
102 217 814 Cylinder lock / 1 key *Expont” 1
179419 Closing lever *Expont* 1
162 217 814 Lock type 3293-13 FC 316 *USA" 1
179 414 Closing lsver Usa” 1
103 179 420 Back plate, pointed Closing {. pult-plate opening 1
104 179 292 Spacer holt storage pult plate 2
105 211084 Knot i:«n K186, 2inc coated 500mm long 1
106 229230 Plact ! ody-bound rivet 3,5 lateral spacer 2
107 212 947 Light mask 1
108 214219 Plate, bottomn 1
217 507 Rubber profile 1640mm long 2
110 239 307 Design foil pult, *“SAPPHIRE" Option Design 1
m 212942 Plate for deco plastic 1
1n2z 117 493 Sleave 9
113 179 295 Holding bracket plate side .
114 178 293 Holding bracket plate top 1
115 108 575 Toggle 4
117 493 Sleave in toggle mounted 4
16 179 440 Lock plate, premounted
117 205 538 Tension spring for lock plate
118 175 674 Pushbutton rocker button 1
119 176 574 Frame 1
207 199 Profilgummi black 100mm long 1
120 179 297 Cover plate, premounted 1
121 179 356 CB— Rocker button, complete 1
122 222 597 Micro switch single standing 2
123 226 049 Lamp single 12-15V/ 2W 2
124 174 115 Slgave fixation of printed boards 2
Spare parts list
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Pos. Part—No.  Description Data Quanity
Continuation; Pult-plate *SAPPHIRE"
125 178955  Plate, printed Display 1
126 173664  CB-Display=CD, complete s80 page 59 1
171 629 Holder red for CB-Display-CD 4
127 179 436 Plate, printed universal 1
127 179382 Plate, printed *USA® 1
128 176653  Plate playing instruction 1
129 179433  Playing instruction universal
129 179 267 Playing instruction *USA*
130 179 283 Holding frame playing instruction 1
131 178059  Keyboard, complete 1
211 302 Clamp fixation keyboard 4
132 179276  Coininsert Standard 1
132 179277 Coin insert ‘USA’ 1
179 304 Closing coin insert *USA* 1
133 178197 Press-pin 1
205 683 Pressure spring for press—pin 1
179 279 Plate for press~pin 1
640 033 Ovsl head screw Max10 for press=pin 1
110 186 Ring fixation coin insert 3
Spare parts list
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Pos. Part—No. Description Data Quarntity
Continuation: Housing — Coin acceptor (lllustration ses page 18)
34 216 280 Cashflow 330 Assumption left. *GB* Oplion 1
34 216254 Cashflow 330 Assumption left *AUS* Option 1
34 218675 —machanical 25¢ *USA® Option 1
216 501 Dollar Bill Acceptor *USA* Option 1
179260  Coin validator - Coin *USE* QOption 1
35 179336 Coin validator holding plate, complate 1
178 661 CB-Cain adaptor, complete 1
171 289 Distance sleeve CB-Coin adaptor 3
179 435 Cable hamess coin adaptor 8 poles 1600mm long 1
179259  Coin validator ‘UsA* Option 1
35 179336 Coin validator holding plate, complete 1
179 272 Cable hamess coin validator 1
222 352 Micro switch E53-76B for mech. coin acceptor 1
176425  Holding plate left, pressed in fixation Dollar Bill 1
179 426 Holding plate right, pressed in fixation Dollar Bill 1
179 273 Cable hamess Dollar Bill 1
179261  Coin validates -- Mars *EXP* Option 1
35 179336 Coin validstrir 4nlding plate, complete 1
179 434 CB-Adapte Cashflow, complete 1
171 289 Distanca sleeve CB-Coin adaptor 3
179 435 Cable hamaess coin adaptor 8 poles 1600mmlong 1
36 29335 Coin return cup 1
37 102 495 Cain lid 1
38 179367 Cash box, complete 1
38 179373 Cash box guidance, riveted and spot welded 1
Part view of [llustration page 18:
e
\ 35
i 37
—236
b~
38
%ga
[ J’ 39
‘:i@ 31 ]
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Pos. Part-No. Description Data Q

£

179 380 Power supply, complets SO Hz 1

1 179 357  Transformer plate, pointed 1
2 223 454 Transformator 1
3 224 273 Ballast 230VIS0Hz10W 1
4 224 064 Ballast 230V/50Hz/16W 2
5 225925  Noise suppression 3EEB1 1
6 222 574 Interrupter switch {Power—on switch) 1
7 235135  G—Fuse holder 2
225 537 G~Fuse T5,0A 2

8 235137 Cap 50Hz 2
9 235043  Clamping bar 3 poles 1
10 179 365 Cover plate 1
178 021 Hamess mains transformer 11 poles 1

179 381 Hamess mains transtormer 50Hz illumination 1

Spare parts list
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Pos, Part=No. Description Cata Quantity

179 343 Power supply, completo 60 Hz 1
1 179357  Transformer plate, pointed 1
2 223 454 Transformator 1
3 224 256  Ballast 120V/60H2/4,6,8W 1
4 224 253 Ballast 120V/60HZ1 3~-22W 2
5 225 985 Noise suppression 6EEB1 1
8 222 574 Intarupter switch (Power—on switch) 1
7 235135 G-Fuse holder 3
225 227 G-Fuse 1A/250V 1
225 218 G-Fuse 6.25A/250V 2
B 235 138 Cap 60Hz 3
9 235 148 Clamping bar 6 poles 1
178 021 Hamess mains transformer 11 poles 1
179 344 Hamess mains transformar  60Hz-lllumination 1
179 350 Harness Dollar Bill 1
Spare parts lis! 27
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3.10. Cleaning and greasing of the titie display unit |

The titte display unit in the Sapphire should be cleaned using a soft damp rag, Be careful that the title hol
ders do not fall out of their ieading if you press to much against it.

3.10.1. Removing the title display unit

Removing the title display unit from the Sapphire.

1. Unplug power cord and open the phonegraph,

2. Swing up the front door.

3. Unlock the puii-ptate at the left and right side.

4. Swing down the pult—plate.

5. Take the title display unit with both hands and swing up into horizontal position.
6. Now carefully hold it and unplug the cable connections at its rear side.

7. Lift the title display unit a little and take out of tha phonograph towards you.

\ B
ﬁ * 7
H|

. O

5
Figure 41: Removing the title display unit
The insertion of the title display is done in reverse sequence.
Technical manual for NSM SAPPHIRE 29
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3.10.2. Greasing the title display unit

After a pariod of about one year you should check if there is encugh grease and if necassary you should add
it. place the title display unit on your workbench and check the following parts.

We have used a grease type “Isoflex Topas AKS0 {509 006) to grease the following parts.

Motor worm drive
Large toothed wheel

Small toothed wheel Take care that the opto coupler

is not greased.

]riﬂ?‘"fj et |
];=‘: z[ 4“
L__J L!J

00 [_ﬂ

o

Differant levers

Figure 42: Greasing points in the title display unit

The following pages contain the necessary spare parts list for this title display unit.
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Pos Pan-No. Description Data Quanity

179 200

Title display 112, complets 1
w/o dasign parts {Design parts see page 15)
1 172 201 Housing, premounted 1
2 212 940 Cover mask white 4
3 179 225 Title holder, 16
4 219 861 Adhasive sticker 00-99 2
5 17¢ 217 Spacer 2
B 179 751 CB-Tille display, complste sea naxt page 1
7 225 157 Spacer LCBS—4N CB-Title display 4
8 179 222 Harness Opto-titie display 10poles 130mmiong 1
9 179 229 Bar 4
10 179218 Lever, right 4
1 179 219 Lever, [eft 4
12 1403808 Retaining washer for laver 8
13 179202 Gear unit, complete 1
14 179213 Motor. complate 1
15 179250 CB-Opto cuinylete 1
23T 322 Opto vouy 'r LTH-301A-N 3
Technical manual for NSM SAPPHIRE 33
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Pos . Part=No.  Description Data

Quanity
179 251 CB-Title display, complete 1
5T3 225992  Pinplug 6 poles rad standing 1
ST 225 440 Plug connector 10 poles 1
s 225 873 Sub-connector AMP-Micro-Match 10 poles 1
Ic2 231 805 |C—Motor-driver L6202 1
IC1 221771 IC-Logic HEF40948 1
Ica 221763  IC~Logic HEF40218 1
T 221 459 Si-Transistor PNP BCS56B 1
T2.Ta 221 492 Si-Transistor NPN BCS17 2
D102 231 863 Si=Dieds UF4004 2
D3 221 114 Si~Diode 1N4148 1
D5 221 115 Si~Diode 1N4004 1
R2? 221620 Resistance 220 0,34W 1
R31 221 600 Resistance 1000 0,34W 1
R14 221098 Resistanca 3900 0,34W 1
Aze-30,
R28.37 2214033 Hesistance 3.3KQ 0,34W 5
R10-13 221035 Resistance 10KGQ 0,34W 4
R17-28,
R38.39 221 604 Resistance 22KQ 0,24W 12
R1-5 221038 Raistance 47KQ 0,34W 5
R32.34 221 273 Resistance 1002 0,5W 2
R33 231139 l4-x-FRosistance 1.2 0.5wW 1
C11,12 220 344 Ceramic capacitor 0.,022uF 63V 2
C3-10 220 481 Ceramic capacitor 0. 1uF 6av 8
c13 220 334 MKT—capacitor 0,1uF 63V 1
c12 220162 Electrolytic—-capacitor 10uF 83y 2
c14 220 3981 Electrolytic=capacitor 220 uF 25V 1
R3
rivecanzzroel | | ®) — & — &3 110
N BR1 —— R17 R38 —— 5
( o c1a,:|f4: —2 ] Rz ———
RS2 —ig— 7= \F—’m el CA/C7 ‘
() = = e
\ , | TR38 —H_D-s EE_s_!
TRSL — I Rl 14
éé TCZ : ce | DF
Bs ' = 1
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3.11. Functional description of the CB CENTRAL UNIT ES5.1

The power supply, sterec amplifier, and output stage are all integrated in the circuit board "CENTRAL UNIT
ES5.17,

The music power per channel is 200 Walt when matched to loudspeakers having an impedance of
4 £ The sinus (RMS) power is 125 Walt per channel with a klinfactor of max 1%.

3.11.1. Power supply
The power transformer supplies 22 V, 2x11,5 V and 2x35 V from three separate secondaty coils.

The following supply voliages are ganerated by the 22 V:

- the supply voltages for VR1 (V3 = +15 V), VR2 (+V = +15 V) and V4 = +28V by a bridge
rectifier D2-D5

The following supply voliages are gensrated by the 2x11.5 V;

- the supply voltage for VR 4 (+Vy = + 10 V) VR 3 (Vy = +5 V) and V = +14V by a two-way
ractifier (D6 7 D8) and the center tap of the transformer

- the supply voltage for VR 5 (-Viy = =10 V) by D7/ D9
- the supply voltage for VA 6 (~V,, = =15 V) by a voltage doubler D13, D14, D15 and C20

The supply vollages V 5o and V_ge for the output stage of the amplifier are generated by the 2x35 V through
a bridge circuit of the double diodes D44/D55 and center tap of the transformer.

Fusing is accomplished for the voltages

V.50 Voso through Si 1/ 8i 2 with TSA
+Vi =V =V Vg Vs through Si 3/ Si 4 with T3, 15A
V3. V4, + Vg through Si5 with T2,5 A

The LED's indicate the following supply voltages when lightning at the same intensity:

LED1 = +28V
LED2 = +14V
LED3 = -14V
LED 4 = -22V
LEDS = +/~-50V

LED 7 lights up with picked—up REL 1 (2 sec. time-~variant} after power on.
The amplitier then operates in normal made.

3.11.2. Stereo amplifier

The stereo amplifier is built up with a Siemens audio processor TDA 4380. An ntegrated AVC (automatic
volume compensation) will be eftective when input levels of CD, tape, or microphone differ considerably.

It contains a mode switch for mono, stereo, s—stereo, as well as a POWER-MOSFET output stage
for 2x200 Watt music power at loudspeakers with a 4 ) impedance,

Technical manuai for NSM SAPPHIRE 35
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1 Signal path

The audio signal of the CD changer is connected via IC 3A resp. |C 3B to PIN 1 resp. PIN 28 of the input se-
lection circuit of the audio processor. The inputs IC1 3/26 are connected via MIC, the inputs IC1 2/27 via TB.
Via the AVC with switch S1 (basis extension) the signal reaches the sound adjustment natwork and the vo-
lume stage of the audio processor monitored by the 12C—bus.

The signal outputs PIN 13/16 of IC1 are situaled near the input of the operation amplifier IC4 of the output
stage. With LB6 being openT29 leads to a phase angle rotation if the output of the output stage shall be ope-
rating in bridge circuit mode, resp. mono mode for spacial connection (left channel inverted). The driver
tfransformers T14/ T15 resp. T17 /T18 are connected to the complementary POWER-MOSFETs T20 /T22
resp. T21/123.

2 Protective tunctions for amplifier and loudspeaker

1. Rise—delay time of loudspeakers, theretore avoiding of ncises when switching on and off.

2. Direct current—control of the amplifier outputs when output stage is defective. If a disturbance occurs the
loudspeakers will be switched off within a short time. LED 7 signalizes the disturbance,

3. Overloading through undermaich. T27 /28 function as thresho!d value switches of the alectronical fuses.
T8 and T9 care for a reduction of volume through the CB Control unit. Volume is reduced until the electroni-
cal fuse does not react anymore.

4, The thermal switches on the heat sinks switch off the powaer of the output stages when the haat sink
temperature reaches approx. 30° (cooling malfunction). The switch—on point is at about 60°C (switch—on
hysteresis).

The moving load at the loudspeaker output shall not fall below 3,2 & When undermatch resp. short circuit
accur the limitation by an electronic fuse sets in. As consequence the volume is reduced. After clearing the
undermatch the amplifier is operative again and voluma can ba reset.

3 Adjustment of volumn:

The adjustment of volume for nomal acoustic is controlied by P053 in the service program for each right and
left channel separataly.

With keys "1” resp. "7" more volume and with keys "3" resp. "9" less volums is adjusted.
With keys "4" resp. "6" volume is adjusted synchronically for both channels.

Volume also can be adjusted with the remote control (option) or with the keys on the rear side of the
phonograph.

4 Adjustment of sound:

The adjustment of bass and {reble is cantrolled by PO54 in the service program.
Both channels are adjusted synchronically.

Keys "1" resp. "7T" change bass, kay "4” mean value for bass.

Keys "3" rasp. "9" change treble, key "6" mean value for treble.

The necessary adjustment mainly depends on the acoustics of the environment of the phonograph.
A maximum treble response is only necessary in strongly damped rooms.

36 Technical manual for NSM SAPPHIRE
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5 Stereo / mono switch

The made switch S1 is located on the CB CENTRAL UNIT. With it you can settle different operational modes
for accoustic irradiation of the ¢rvironment.

Table 3: Stereo / mono switch of Central Unit

Switch S1:

[Position Operational Mode :
MONO e.g. for separated volume control in differant rooms
STEREOQ normal mode

S-STEREO bass wide funclion

% ms 3NN 30 s

2
3 S TR

e N

Mods switch Position;
S-STERED
STEREOD
MONO
Figure 43: Mcde switch S1 onthe CB CENTRAL UNIT ES5.1
Technical manual for NSM SAPPHIRE 37
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3.11.3. Repair Assistance CB CENTRAL UNIT ES5.1
1 Malfunction: No sound, no output power

It is assumed that;
— LED 1-5 #nd LED 7 light with the same intensity if the power supply is o.k.
- a CD is being played on the CD player
- normal volume has been set in program step P 053 to 31" {maximum)

LED 7 is dark: REL 1 is down, loudspeakers are off. The constant voltage level of >1V is at the loudspeaker

output. Verify at L1 resp. against GND on which channel the constant voltage is located. Replace MOSFET-
transistors T20 /T22 resp. T21 /123,

LED S is daric SI 1; S 2 defective, + 50V supply or MOSFET-transistors defective.

2 Setting of static current

After exchange of MOSFET—transistors the static current has to be controlled. The value of the static current
depends on the value of the operating valtage (U/2). Measurement takes place with source resistors R163
and R164 respectively 190 and R191 in cold state at volume level = 0",

it necessary correct the value of the measured direct vollage using trimmer R175 respectively R200 accord-
ing to the following table.

operatihg voltage measured value tolerance

(W2)

44 V= 0.2 mV +/=0,05 mV
48 V= 05 mv +-0,1 mV
48 V= 1,0mV +-0.2 mV
50v=__ | 20mV 0.4 TV

Note: Do not perform the adjustement of the static current if the operating voi-
tage is less than 44V=,

NSHM CENTRALEINHEIT £5 5.1

Patch of CB CENTRAL UNIT ES5

-
3

e
18K

-1

N

Figure 44: Setting of siatic current
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3 Audio signal tracing

The audio signal arriving at plug ST 7 is to be traced acconding to table. Probably the error cause may be

detected on the signal path prece. “ng the point of interruption of the signal.

Table 4: Audio signal tracing

Error cause when signal fails

' NF—Signal point

IC1. Pin 1 resp. Pin 28 IC 3 C4&/ C52

IC 1, Pin 5 resp. PIN 24 IC1

IC 1, Pin 6 resp. PIN 23 IC 2 (AVC)

IC 1, Pin 13 resp. FIN 16 IC 1

IC 4, Pin1resp. PIN7 IC4,T12, T13
[T14/T15/ 117/ 118 (collector) | the respective transistor
L2 T20 /722 or 121/ 123

For the location of the signal points refer to the figure 44, page 31,

Technical manual for NSM SAPPHIRE
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Pos. Part-No.  Description Data Quantity
178 972* Contrat Unit ES5.1 /50 Hz MBC lll, complete 1
235137 Cap S0Hz 5
Si5 225 538 G-fuse T25A 1
Si3, Sia 225 029 G-juse T3.15A .
Si1. Si2 225 374 G-fuse T6,3A 2
178 973 Central Unit ESS.1 /60 Hz MBC lil, complete 1
235138  Cap 60 Hz 5
Sis 225 222 G-fuse 2.5A 1250V 1
5i3, Sid 225225 G-fuse 3,2A 7250V 2
Si, Siz 225 218 G-fuse 6,25A / 250V 2
Central Unit ES5.1-MBC il 1
Si1=S5i5 235136  G-fuse 5
La 220488  HF-Ballast *Farrit® 1
L1.l2 Ls-6 220387 Ballast 3uH, 19MQ s
REL1 223453  HD-Relay 8Tz 12v 1
81 222 550 Slide switch 1
TH1,TH2 222 485 Ternperature guide 2
177440  Ventilator, complete 1
ST4 225 441 Plug connactor 2 poles 1
5T12 225418 Plug connector 4 poles 1
sT2 235042 Plug connector 6 poles 1
sT11 225 443 Plug ronnector 6 poles 1
8T14 225 444 Plug connector 8 poles 1
STr 235 045 Plug connector 12 poles 1
817 225 651 Pin phag 4 poles 1
ST3 22571 Pin plug 6 poles 1
8T5.6.9 225 714 Pin plug 12 poles 3
8Ti0 225 656 Pin plug 15 poles 1
KL1.KL2 225 422 Clamping bar 3 poles 2
VA1 112 976 IC-voltage reqgulator 15VN5A 1
VA3 112 974 IC~voltage regulator VR A 1
1S 222 447 1C—sockat 28polig 1
1C4 231540  iCinear TDA 4390 1
Ic2.Ca 231 355 IC—linear L 074CN 2
Ic4 231 692 IC-linear TL 072C 1
D... 221 114 Si=diode 1N4148 31
o.. 221 115 Si=diode 1N4004 12
D2-Ds. D8 221463  Si=diode BY 251 6
LED1-357 231475 LED LTL-4223021 5
2D3 231 079 Zener—diode ZPD 4.7 1
2bn 231 410 Zensr—diode ZPD 6,8 1
ZDa 221 512 Zener—diode Z2PD12 1
20610 221 406 Zener—diode ZY12 5
044,45 177 703 Double diode SF163D 2
* Exchange unit
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Pos . Part-No.  Description Data Quantity

Continuation: Ceniral Unit £55.1-MBC llI

Tao 221 883 Si-Transistor BD 239B 1
T26 221 332 Si-Transistor NPN BC 337-16 1
T27.28 221485 Si-Transistor NPN BC 546B , 2
T8-10.24 221 757 Si=Transistor NPN BC 5478 4
T16.19.25 221 459 Si-Transistor PNP BC 556B 3
T 231150 Si-Transistor NPN TIP130 1
T13 231 693 Si-Transistor PNP 2N5401 1
T2 231694 Si=Transistor NPN 2N 5551 1
T22.23 231 695 MOS—Transistor 28J 201 2
T20.21 231696 MOS-Transistor 2SK1530 2
Ti5.18 231697  Darlington-Transislor NPN TIP31C 2
T1417 231698  Darlington—Transistor NPN TIP32C 2
RS3,96.157.158.176,

177,184,185 201,

R202, 231815 Met.~Resistance 100Q 0,4W 10
R161.162.

188,189 231 816 Met.—Reasistance 2200 0,34W 4
R112,

R168.195 231 817 Met.-Rasistance 630Q 0,34W 3
R165,192 231814 Met.—Resistance 1,8KQ2 0,34W 2
R2.21.51,

156,183 22161 Resistance 100 0.34W 5
R3.4.151.180

R205 221028 Resistance 1KQ 0.34W 5
R159,188 221627 Resistance 1.2KQ 0,34W 2
R149,178 221030 [lvisiance 1.8KQ 0.34W 2
R31,32.160

R1a? 221031 Resistance 2.2KQ 0.34W 4
R27.29.117.

R118,121,

R122.125.127 221 034 Resistance 4.7KQ 0,24W 8
R134.140 221607 Resistance 6,8KQ 0,34W 2
R48.50 221172 Resistance 8.2KQ 0.34W 2
A11,18-20,92,95,

R114

153178218 221035 Resistance 10KQ 0,34W 10
R131,133,137.139,

R154,155.181

R182.20% 221036 Resistance 15K 0,34W 9
R132,138 221 501 Resistance 18KQ2 0,34W 2
R12.54,86,113,152,

R168,172,183, 221 604 Resistance 22KQ 0,34W 8
R203.204 221037 Resistance 33KQ 0,34W 2
R145,145 221623 Resistance 39KQ 0,34W 2
F23-26.28.30, 58,120,130.135,

136.141=144,150,173

178,100,208 221 038 Resistance 47KQ 0,34W 20
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Pos. Pan—No. Description Data Quantity
Continuation: Central Unit ESS 1-MBC (il

R47.49, 221 629 Aesistance 68KQ 0,34W 2
R123,124 221 044 Resistance 82KQ 0,34W 2
R126,128 221 048 Resistance 100K 0,34W 2
R169.196 221045 Resistance 150KQ 0,34W 2
FS3.55 221 605 Resistance 180KQ 0.34W 2
R170,197 221 808 Resistance 220K 0,34w 2
A33-36,59-62 .

Rz06 221 049 Resistance 470K 0.34W 9
R215 231 144 Resistance 180Q 0,5W 1
R171.198 231 700 Resistance 47Q 05W 2
R167.194 221 B65 Resistance 220 0.5W 2
R57 221 161 Resistance 47 Q 0,5W 1
R5.7.207 221 183 Hesistance 1KQ 0,5W 3
=1 221 184 Resistance 2.2KQ 0.5W 1
R216 221 397 Resistance 4, 7KQ 0,5W 1
R163,164,

R190,191 231 204 Wire resistor 018 4W 4
R16.17 231176 Wire resistor 0220 4w 2
R217 221 276 Wire rasistor 4700 1w 1
R148 231 699 Wire resistor 8 1KQ 4w 1
R175.200 221 305 Trimmer potentiometer 2,2KQ Lin. 01W 2
c1ze-128 220 266 Ceramic capacitor 27pF 400V 4
€138.148 220 181 Ceramic capacitor 47pF 400V 2
cor 58 220 274 Ceramic capacitor 330pF 400V 2
C136.446 220 241 Caramic capacitor S60pF 400V 2
c172-178 220185 Ceramic capacitor 270pF 400V 4
C 180-185 220 231 Ceramir capacitor 2200pF 400V G
coosneaze 220 341 Ceramic capacitor 4T00pF 100V 7
c01102 220458  Ceramic capacitor 1.5nF 2
cuoaese 220 534 Ceramic capacitor 6,.8nF 83V 4
C 160,161 220 425 MKT—capacitor 0.01pF 100V 2
C107.163 220 335 MKT—capacitor 0,022pF 63V e
C2.90.41.42,44.45 50, 51,54,55,68,90.99. 114,

cwonoanisz 220 334 MKT—capacitor 0,1pF 63V 18
csoss 220333  MKT-capacitor 0.22uF 63V 2
£1.9.20.12-35.43 45, C52,53 SR B4 TO.7Y,

S1r-124 220 332 MKT-capacitor 0,33uF 63V 18
C&0.61,66,67,135,145,

crassarere 220535  MKT—capacitor 1pF 63V 12
£186,167 220 460 MKT=capacitor 3.3uF 63V 2
CE2.63.68,89 220 243 Tantal-capacitor 100uF v 4
C87.88 220 159 Elactrolytic—capacitor 4,7uF 63V 2
car 220 162 Electrolytic—capacitor 10uF 63V 1
cussasero e 220 317 Electrolytic—capacitor 22uF 63V 4
cu 220160  Electrolytic—capacitor 10CuF 0oV 1
£i30.Mn,

casestase 220 250 Electrolytic—-capacitor 100uF 25V 7
ci 220 2 Electrolytic-capacitor 1000uF 25V 1
co 220283  Electrolytic—capacitor 2200nF 25v 1
ez 220286  Electrolytic—capacitor 4700uF 25V 1
ce 220287  Electrolytic-capacitor 4700uF 40V 1
c1M-13 220 436 Electrolytic—capacitor 4700uF 63V 4
curi 220553  Elecirolytic-capacitor bipolar 4,7uF a5v 2
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3.12. Functional description of the CB CONTROL UNITES V

The microprocessor {IC 1) on the CONTROL UNIT is the central control chip of the phonograph.
It drives , controls, and monitors all functions of the appliance, e.g. display, keyboard, coin mechanism, title
display, sound, and volume as well as the drive of the CD changer.

The control unit is equipped with a battery-buffered RAM IC § (battery-RAM) including a real time clock. The
selected titles, credits, and actual adjustments of sound and volums ara stored in this RAM.

With the service programs several adjustments can be programmed and stored, E.g. specific paramaters,
prices for titles to be played, monetary settings, free credils, background music, autoplay, lock—out titles, and
S0 oN.

The integrated real time clock allows to activate several functions automatically depending on the actual date
and time.

Within the RAM of the control unit voluminous statistic counters are stored. They can be svaluated wilh help
of the service programs. They also can be printed out on the DATA PRINT. Statistical data are e.q.

popularity of the CDs

hitparade

cash box

counters of coin mechanism

selected or played titles or albums

autoplays

free credits

background titles

adventisement tillas

Additionally the last 20 error reparts are stored in an error stack with date and time of occurrance in case of a
maltunction of the phonograph. This stack can be evaluated and printed out for diagnostics.

In case that the CB CONTROL UniT or the memory chips located on it have to be exchanged all parameters
mentioned above have to be programmed anew,

Therefore it is adviseable to note down the programming of the phenograph.

The new CB CONTROL UNIT resp. the new memory chip simply can be reprogrammed with these parame-
tars.
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3.12.1. Test routines for the CB CONTROL UNIT

The input test checks all input ports and shows the results in a matrix on display 3. The test can be stopped

by pressing "C”.

0: Start input test (display 2 briefly shows F7)

Enter: P 156 H 0

i.e. kay switch operated:

The 4 digits of displays are used as follows:

display
1 2 3 digit1: State of Key switch i.a.;
et operation
EHEIE 0 = :::ked; not able to call background music
1 = free
10987654321 digit 2: Bit number of input port

B (see table 5 "Attaching...”, )

digits digit 3:  Port number from which input occurs

(see table 6: "Pori—-numbers of input pons”).

digit 4@ Notused.

Table 5: Attaching of bit numbers to input poris

Bit numbar corresponds to wiring
diagram "Cantro! Unst”

== e ———

0 signal line A
1 B
2 B c
3 D
4 E
5 F
€ G
7 H

Table 6: Port-numbers of input ports

Port number name of input port
v Conirel Unit (IC15)
1 Control Unit (IC16)
2 Controt Unit (IC17)
3 Key pad
4 Tile display (1C1)
5 Not used
6 Pickup driver (1C3)
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Pos . Part-No.  Description Data Quartity
178239¢ CB-CCNTROL UNIT ES V-MBC Il], complate 1
250 31 Profila 251 mm long 1
ST9 225 651 Pin plug 4 poles 1
sTa 225 652 Pin plug 6 poles 1
sTn 225992 Pin plug red 6 polas 1
8T 12 225 653 Pin plug 8 poles 1
5T10 225 654 Pin plug 10 poles 1
ST1 225 655 Pin plug 12 poles 1
STE 225 656 Pin plug 15 poles 1
575 225 439 Plug connector 3 poles 1
$T7.13 225 440 Plug connector 10 poles 2
sT2 225 828 D-Sub—connector 9 poles |
Qi 231 621 Qszillator quartz 3,6864 MHz 1
IC6 176 397  IC-PAL, programmed DECO1.0 1
120 176 561 IC-PAL, programmed MUX 1.0 1
222 447 IC-Sockat for IC4, IC5 28 poles 2
Ic4 178238  |C-Memory, programmed 1
K5 231497  IC-Memory M48T18-150PCH 1
222448  IC-Socket forlC1,2,3 40 poles 3
Ic 1 231 412 1C~Microprocessor R65C02P2 1
Ic2 231 214 {C~Microprocessor R65C22P2 1
I3 231 462 IC-Microprocessor RAB5CS2P3 1
1c13 221525 IC-Loyie 74LS03 1
7 221652 IC=Logic 74L.S04 1
ico 221 792 IC-1- 5 74L8123 1
Ic 10 231333  1C-Logic HCT4053 1
IC 15-17 221763  I1C-Logic HEF4021B 3
IC 21 221 541 1IC-Loagic F40498C 1
iIc22-2426 221810  IC-Logic HEF4050BP 4
Ic 18 22y M1 1IC=-Logic HEF4094B 1
IC 19 221813  IC-Linsar LM339N 1
D1=3,
DS-15 221 114 Si-Diode 1N4148 15
D17 221822  Si=Dicde 1N4936RL 1
D4 22153%  Transzorb-Diode ICTE-5 1
201 231 601 Zener-Diode ZPD75 1
D12 231475  LED LTL—4223021 2
12,3 221757  Si-Transistor NPN BC 5478 2
Te 221492  Si-Transistor NPN BC 517 1
T1.4558 221459  Si-Transistor PNP BC 5568 4
* Exchange unit
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Pos, Pant-No.

Dascription Data Quantity

LContinuation: LP-Control-Unit ESV-MBC il

€34.9.20.60-63 220 481 Caramic capacitor 0,1uF 63V 8
cis 220 242 Ceramic capacitor 88 pF 400V 1
c2s 220 342 Ceramic capacitor 100 pF 400V 1
c18 220185  Ceramic capacitor 270 pF 400V 1
c47.48 220365 Caramic capacitor 120 pF 400V 2
C37.84 220 231 Ceramic capacitor 2200 pF 83V 2
c20 220435  KT—capacitor 4700pF &3V 1
£5-8,10-17 .23,
cze27.2865-69 220334  MKT-capacitor 0,1 uF 63V 21
c21.22 220159  Electrolytic capacitor 47 uF 63V 2
c24 220162  Elecirolytic capacitor 10puF 83V 1
c2 220160  Electrolytic capacitor 100 uF 1oV 1
1 220 250 Electrolytic capacitor 100 uF 25V 1
R8s 221620 Resistanca 20 0,34W 1
R20.25,
Riz3-125132 221600 Resistance 100Q 0,34W 6
Az 221 099 Resistance 470 Q 0,34W 1
R3O 221 621 Rasistance 560 Q 0,34W 1
A1N.54 2218622 Resistance 820 Q 0,34W 2
Rs,
R12.13,153640 221 029 Resistance 1KQ 0,34W 3]
R12,35 221031 Resistance 22KQ 0,34W 2
R1-3,18,
Rze2s.108-n0 221 033 Housance 33KQ 0,34W 9
A28, 31=34.41-43,
R49.51.53,119,
R130,131 221034 Rasistance 4,7 KQ 0,34W 14
R527 221172 Resistance 8.2KQ 0,34W 2
R8,10.14,18.23,
R2445.4550,
Rsz2107.13 2210835 Resistance 10KQ 0,34W 12
R7.21,22.30,55,
AS56,112=115,
R120,128,128 221 604 Resistance 22KQ 034W 13
As 221 801 Resistance 27 KQ 0,38 W 1
R47.48,51.50-66,
75-82.51-89,14 221 038 Resistance 47 KQ 034 W 28
Ri7.37.44,127 221048 Rasistance 100 KQ 034 W 4
R121 221273 Resistance 100 05W 1
RA-3 231238 Rasistor network 22 KQ 3
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3.13. Functional description of display and keyboard

3.13.1. Display

The multi-functional display with the integrated 12-bution keyboard is the commumnication medium ot the
NSM phonograph. The juke box issues messages concaming instantaneous functions and malffunctions via
the different displays and lamps. The keyboard waits for difterent inputs coresponding to input request.
Therefore the display serves as a display for a hitparade in nommal cperating mode
{stand-by) respectively jor the remaining credits and the CD playsd at that moment
{normal operating mode).
In the sarvice mode the program steps and the counts of a counter are indicated as weli as
programmed register contenis and error messages.

The display is oparated in multiplex—-method. The shift registers IC 301 to IC 303 are the output—ports tor the
controlling means of tha display. The segment information for each case 1 digit is provided with IC 302 and
IC 303 via the driver IC 308 and IC 309. The transformers T 301 to 305, triggered by IC 307 via 301, connect
the respectively multiplex—tevel for the duration of 4 ms. The resistors R 332 to R 345 limit the segment-vol-
tage. The lamps L1 to L5 are statically triggered via IC 307, Pin 12, Pin 14 and IC 306, Pin 10, 11, 12. The
resistors R 325 to 329 limit the current at make. The load signal for the output-shift register is controfled by
the circuit 1C 306, Pin 4 and 13; R 306; C 303; D 301. During the time of the load impuls the display is darkly
touched (avoidance of cross-talk). C 303 is discharged via D 301 and IC 306, Pin 13. The OE of IC 301 t0 IC
303 will be LOW and therefore inactive. Is the load-signal off, OE will be inactive via R 305, Capacitor 302
avoids a short flash of the digits after connecting.

3.13.2. Keyboard
The 12-button keyboard still has more tunctions.

In normaij operating mode the keyboard serves to select titles and to reverse to hitparade
{key H) respactive'ly to correct input errors (key C). Sae also the following tigure.

In sarvice mode ihe different command numbers are put in via keyboard or the control
commands for - !iit alignments are given,

IC 304 is an input—port for the keyboard which is connected with plug ST 302. Thae circuit with the diodes D
302-307 and the transistors T 306, T 307 codes the keyboard-matrix to a 4-bit signal combination. The key-
board can only ba changed entirely.

3.13.3. Printed board of CB Display
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Pos . Pari-No.  Description Data Quantity
173664  CB-DISPLAY-CD, complete 1
ST 302 225663.  Pin plug | 8 poles 1
ST 30 225 664 Pin plug 10 poles 1
AZ 1-10 231 416 Display TO SL 5150 10
176413  Tubus ' 1
Ic 310 221573 IC—~voltage requlator 12V/1A 1
ican-303 221 771 IC-Logic HEF 4094 B 3
IG 304 221763 IC—Logic HEF 4021 B 1
IC 306-309 221 497 1C-Linear ULN 2003 A 4
D301-309 221 114 Si-Diode 1N 4148 9
T 301-305 231 240 Si-Transistor BC&36F L3
T 308, 307 221283  Si-Transistor PNP BC212B 2
C 30t 220 162 Electrolylic capacitor 10pF 63V 1
ca 220 249 Electrolytic capacitor 1pF g3V 1
€ 303-307 220334 MKT—capacitor 0.1 uF 63V 5
C 308,309 220 332 MKT-capacitor 033 F 63V 2
R 301 221 61 Resistance 10Q 0,34 W 1
R 306, 332-350 221 627 Resistance 1.2KQ 0,34 W 20
A 302-304.307-
308.314-017,
319-323,35¢ 2271 033 Resistance 3.3KQ 0,34 W 16
A310-313 221038 Resistance 47 K 0,4 W 4
A 308 221 009 Resisiziice 1 MQ 04w 1
R 326-329 231 366 Met.-Resistance 10Q 0,34 W 5
L1-5 225 533 Lamp sockat 5
226 056 Lamps 12V-15V 2W 5
57301 1306 1397
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Appendix A
The following pages contain information about the CD changer MBCII-TOP.
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Technical Description

MBC lli-TOP

CD-Changer
for
NSM Phonographs



Caution:

No user—sarviceable parts inside.
Refer servicing to qualified service personnel!

Disassembling parts and -changing of-any adjustments, apart from those spacified within
this manual, may result in exposure to hazardous iaser radiation,

Warning: This product is a Laser Class 1 device,
CLASS 1 Disk access is carried out by using a laser beam.
The laser doasn't represent any risk for the user,
LASER PRODUCT B Any oparation on the CD drives cther than those
TO |EC 825-1:1993 defined in the user's manual should be carisd out
axclusively by an authorised service representative,

This product complies with DHHS Rules 21 CFR chapter 1, subchapter J, applicable at the dats of manufactur-
ing. Accession number: 95 20 184

Note:

The information and illustrations contained in this manual are up-to—date at the time of publication. Subject
to technical modification without abligation to modify equipment already delivered!

Version 2.0 / January 28, 1998

Copyright by
NSM Aktisngeselischaft , D-55411 Bingen am Rhain, Germany

No reprint In full or part unless approvead|



1. General description

The MBCII) is a CD changer for 100 audio CDs altogether. The device is equipped with a profession-
nal CD player and is consiructed especially for the NSM phonograph.

It contains 2 compact CD magazines with trays for each 50 CDs with 12 cm diameter in which the
CDs are kept dustfree. The magazines are easy 1o removs; the CDs can be exchanged comfortably
and without any preblem. Via the trays they are baing transported carefully to the CD player, where
they are being played contactiessly.

The MBCIII contains an autonomic controller which controls and surveys all functions. Via a senal
intertace it communicates with the control unit of the phonograph, exchanging commands and status
requests.

Figure 1: General view to the CD changer MBC Il

CD changer MBC IlI-TOP
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2. Functional description

The following description refers to the frontal view to the CD changer, that means viaw to the
magazines.

2.1 Function of the changer mechanism

The function of the changer is based on the following motors and sensors,
Motors:

= MolLifi= Stepper motor for lift movemnent

- MoGr= Steppar motor for grip movement

= MaGr= Selector motor for right side or {aft side access of ths grip
Sensors:

- sLift= Optocoupler for lift synchronization

- Encoder= Optical encoder for controlling the moter "MoLift”

- 5Gri= Optocoupler fer grip synchronization “Innaer”

- sGrO= Optocoupler for grip synchronizalion "Outer”

- sGrl= Optocoupler for controlling the motor "MaGr” left

— sGrR= Optocoupler for controlling the motor "MaGr” right

2.1.1 Litt

The lift is driven by two lift shafis and moved up and down by the motor "MoLift™ via two synchronous
running balts.

Inside the [ift there are rno electrical drivers or senscrs. All necessary electrical components are placed
beneath the bottom, nl:': {i.wer supporting plats).

Both lift shafts are aranged tumably and are grooved for transmitting the motor turnings to the grips
and the grip access.

An eventual hindrance to or a malfunction of the lift are surveyed by the optical "Encoder”.

This encoder is built up with an eptecoupler and a diaphragm with 100 slits and is directly mounted on
the shaft of the motor "MoLift". So every stepping ermor can be detected.

When the liit is moved down to the home position at the bottam of the appliance another diaphragm
will darken the optocoupler "sLift” (CB OPTO). So this optocoupler can sarve for synchronising the it
motor.

The upper part (covar) of the [ift contains a siretching cone with an integrated teric magnet in order io
press the CD on the tumtable of the player. When a CD is being played no mechanical pressure is ef-
fected on the player.

2.1.2 Grip

Inside the lift there are 2 gripper. They are moved in appasite direction by the "right [ift leading shaft”
driven by the stepper motor "MoGr". The grippar can take the positions “Inner” (tray in lift) or "Quter”
{tray not in lift). Depending on the position of the switch inside the lift and during rotation of motor
"MoGr” one grip (left ot right) at a time engages in the groove of the tray after leaving the swilch; the
attached tray is transported into resp. out of the [ifi.

The two optocouplers "sGrl” (grip position Inner) and "sGrO" (grip position Outer} are used to
synchronize the grip motor. The corresponding diaphragm (a laver) is coupled with the shift linkage. [n
position "Inner” the optocoupler "sGr”™ and in position "Outer” the optocoupler "sGrO” will be darkened.

All optocouplers are positioned on the CB OPTO.

CD changer MBC II-TOP
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2.1.3 Grip access

The grip access selection to a tray (left hand or right hand) is defined by the position of motor "MaGr".
This maotor works like a "twin magnet” which moves a swiltch inside the lift in a motor angle of 18° via
tha left [ifi shaft. Depending on the position of this switch (left or right) the grip access o the tray is
controlled. Two optocouplers “sGrlL” or "sGrR” are used to monitor the comect functioning of the
change mechanism. Depending on the position of the switch one of these two optocouplers is darke-
ned by a laver (CB OPTQO). :

2.1.4 Synchronization of the changer mechanism

The two stepper motors "MoLilt” for It movement and "MoGr” for grip movement are synchronized via
optacouplers (sLift, sGrl, sGrQ). The points of synchronization are automatically requested by the
MBC-controller while power on. The distance (measured in motor steps) batwaen the mechanical re-
ference point and the respective synchronization point is "leamed” automatically while the controller is
in "leamn mode”. Therefora the mechanism must be positioned manually to the mechanical reference
point, Afterwards one "learn run™ must be performed by executing the comesponding service program
step via display/keyboard. The detected values are stored in the non-volatila memory chip IC4 of the
MBC—controller.

The setting of the synchronization points is already completed in tha factory and does not have to ba
repeated, A new setting of the synchronization points becomes necessary after.

- An unaccaptably tight mechanical hit

- Exchange of lift or grip mechanism

- Exchange of parts of the driver mechanism

- Exchange of the "CB OPTO"

— Exchange of the "CB CONTRCLLER"

- Exchange of the memory chip IC4 {on CB CONTROLLER)

Refer to "Setting the grip— and litt reference”.

2.2 Driving and functionning of the CD player

The CD player is a profassicnal “PHILIPS COM12-Ind.” CD drive.

This drive is mounted vibration—free on the lower side of the changer’s mounling plate,

The whole alectronics (sarvo, decoder, D/A changer) of the CD player are placed direclly below the
CDM 12 drive.

Via a serial intarface the MBC controller communicates with the controller of the CD player.

Thereby all necessary comimands and status information of the player are transmitted.

A steel plate stretching the CD is pressed into the turntable. it serves as antipole for the toric magnet
within the stretching cone placed in the upper pant of the |ift.

The CD is baing pressed magnsticaliy, that means cortactlessly, onto the turntable of the player.

€D changer MBC I-TOP
01/28/98 3



2.3 Technical data
Power supply:

Mains voltage;

Oparating conditions:

Ambiant temperature:

+28V DC +15% / 1.5A
+14V DC £15% / 1A
+5V DC £10% / 0.6A

5%10 45° C, operating
-26° to 55° C, storage

Relative humidiy: 5% 1o 80%, operating
{non—condensing) §% 1o 95%, storage
Dimensions and Waight:
Height: 275 mm
Width: 485 mm
Depth: 220 mm
Waight (without CDs): 11.3kg
Magazines/Trays:
Numbar of magazines: 2
Dimaensions: 160{H)x 150{B)x180({T) mm
Number of trays: 50 per magazine
Dimensions: I{H151(Bx137(T) mm
Robotic:
Media swap timsa: 1.2 sec,
Meadia swap fime: 2.5 sec.
Media axchange time:; 2 sec. {average)
CD Drive:
Brand: PHILIPS CDM12-Ind.
Applicable disc format: Red-book
Rotational speed: approx. 200 to 530 mpm
MTBF {Mean Time Between Failuras): 30,000 powar—on hours
Audio specification:
Quiput lavel: 1.5 Vaff
Qutput impedanca: 1100
Fraquency rangs: 20Hz - 20KHz
Noise voltage ralio: -80dB
Channel separation: -89 dB
K-factor: 0.05%

4 CD changer MBC HI-TOP
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3. Settings

3.1. Setting the Gripper Reference (P158)

Before sefting the gripper reference please raad the chapter "Function of the changer mechanism” first
for a bettar understanding of the subject.

1. At first it has to be checked whether the diaphragm coupled with the shift linkage s);mmalrically
darkens the two optocouplers "sGrl” and “sGrO". Remove the magazines from the CD changar.
Place the unit upside down on the table and disassemble the bottom tub.

2.  Move the diaphragm wheel manually by tuming the tiywheel of the grip motor first to one and
then to the other stop. Check if the diaphragm symmetrically darkens the optocouplers "sGrl”
and "sGrQ" in the two final positions {stream of light interrupted).

The rough setting is done by applying the driver tocthed belt.
The fine adjustment may be changed by lcosening the clamping screw at the diaphragm wheel.

Aler checking or setting the grip rough adjustment ptt the CD changer once again into its
correct position and re—insert the magazines.

Driving toothed wheel

Diaphragm wheel
toothed belt

Clamping screw

Diaphragm
to driver motor MoGr B
| Opto sGrl
L/
Opto sGrO

Figure 2: Principle of function
3.  Connect the device with the phonograph.

Enter sarvica mode by pulling out the service switch.

Enter 158+H Display shows: P158 __
4. Enter 0 Display shows: P158 __ 1418 (for example)

The display shows the actually stored synchronisation values for the grippers (outer distance =
18 motor steps, inner distance = 14 motor steps).

5. Enter H
The grippers are moved automatically to the "outer position™.
Display shows: P158 ___ 0

CD changer MBC III-TOP
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6. Enter H
Grippers are movsd automatically to the "inner position”.

Display shows: P158 __ __1
7. Enter H. The new reference values will be evaluated and the grippers are moved to the
outside position.

The display shows the new synchronisation values, for exampie: P158 __ 1517 (outer
distance = 17 motor steps, inner distance = 15 motor steps).

8. EnterH
Tha new values are saved to memory.

Note: For best functionality of the changer the displayed values must be in a range from 12 10 25.
The difference batween the two displayed values mustbe < 5
{maximum display "P158 ..1217" or "P158 .. 2025).

S. Enter H. The next service program step is entered.
Display shows: P168 __
The setting of the gripper reference is now terminated.

If the values are outsids the allowed tolerancas, the amor lamp will blink and the old values are
unchanged.

The program may be interrupted at any stage previous to step 8. by pressing the € bution on the key-
pad. The original values will be unchanged.

Alternatively 1o this stop by--step routine you can use an automatic routine:

1. Call up the service program as usual (P158 +H)

2. Enter1+H
The automatic routine is started. The evaluated values will be directly saved to memory.

3. Enter H. The next service program step is enfered.
Display shows: P168 __ _____

CD changer MBC {II-TOP
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3.2. Setting the Lilt-Refarence (P155)

For a better understanding first read the chapter “Function of the changer mechanism”.
The setting of the lift refence should be performad after setting the grip relerence {no tray in the lift).

The setting of the lift is performed without any mechanical adjustment.

The vertical distance from the lower bottom plate up to the synchronization mark (sLift) is stored-
automatically by starting the service menu. A control and possible height comraction is performad in
front of tray 49.

Connect the CD—changer with the phonograph. Enter service made by pulling out the service
switch,
Enter 155+H Display shows: P159 __

Enter 0 Display shows: P159 __ 2802 (for example}
The display shows the stored distance between bottom plate and optocoupler sLift (29).
The value 02 denotes that, during the previous adjustment, the [ift was set 2 (two) steps higher.

Enter H
The it will autormatically synchronize at the position "optocoupler sLift” and afierwards the
steppar motor tries to move the lift against the bottom plate.

Display shows: P159 0

Enter H
The lift is moved automatically to tray 49 (referance tray). Now you can perform corrections of
the [ift position corresponding to the position of tray 49 (see figure 4).

Display shows: P15Y 00

Use the keyboard of the phonograph to manually grip or to put back a CD tray (see figure 4).
The lift can be rovad . .ingle steps up or down. There—by the actual height correction value is
displayed (e.g.: "P15v .....01"),

The gripper can be moved manually by tuming the right lift leading shaft.

Enter H

The displayed height correction value is saved to the non-volatile memory 1C4.

The setting of the lift referance is now terminated. The lift moves back o the bottom plate.
If an emor cccurs while moving or if the height corection value is > 10 1he "error” lamp will
blink and the old value is unchanged.

Enter H Display shows: P160 __ ____
The program steps to the next service program step.

Pressing the C bution on the keypad at any stage (1. to 7.) will imterrupt this program step and the
original values are unchanged.

Alternatively to this step—by-step routine you can use an automatic routine:

1.
2,

Call up the service program step "P159" (P159 +H)

Enter1 + H.
There is no pause between sychronisation at the botiom plate and moving to the refarence
position {tray 49).

Use the keyboard of the phonograph o manually grip or to put back a CD tray (see figure 4).
Tha lift can be moved in single steps up or down. There~by the actual height correction value is
displayed (e.g.: "P158 .. ..01").

The gripper can be moved manually by tuming the right lift leading shaft.

CP changer MBC III-TOP
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Enter H

The displayed height correction value is saved to the non—volatile memory IC4.
The setting of the iift reference is now terminated. The lift moves back to the bottom plate.
if an error occurs while moving or if the height correction value is > 10 the "error” lamp will

biink and the old vaiue is unchanged.
Enter H

Dispiay shows: P160 __ _____
The program steps to the next service program-step:

Pressing the C button on the keypad at any stage (1. to 5.) will intarrupt this program step and the
original values are unchanged.

49

Figure 3: Front view with Iift in front of tray 49

During the service program stap P159 the keyboard of the CD changer sarvas the following functions:

IOP@LoNoOeON2

no! used

not used

Drive lift one motor step upwards
Grip tray from left magazine

Insert tray into magazine

Grip tray from right magazine

not used

not used

Drive lift one motor step downwards
not used

Cancs! procedure

Store displayed lift correction value

Figure 4: Keyboard.layout during service program P159

1 2
Litt 1 step up
grip CD gipCD
from left from right §
o 0
Store comected
Cance! values
/\.-T\ .

" CD changer MBC [I}-TOP
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3.3. Manual control of the MBC Il {P157)

For checking the functions »f the "MBC III" it may be controlled manually using the service program
step "P157".

3.3.1 P157.0: Manual contrel of the CD—changer with testing the CD-player

After selection of the service program step "P157" the status of the optocouplars of the "MBC II" will
be displayad on the phonograph’s display:

Digt 10 ¢ B 7 6 5 4 3 2 1
o(10|1 F| 8 1 110
sGrl__| | I L sGro | Encoder
sGrR sGrl L — sLift
"0" = Optocoupler is lightened
"1" = Optocoupler is darkened

Figure 5: Separation of the phonograph’s display for displaying the status information

During "P157.0" the keypad b #tons of the phonograph serve the following functions if no CD is placed
on the CO-player:

A: No CD on player

not used

Drive lift upwards

Drive lift one motor step upwards
Grip tray from left magazine
Insert tray into magazine

Grip tray from right magazine
not used

Drive lift downwards

Drive lift one motor step downwards
Insert tray into magazine

Drive lift in homa position

Leave service program

not used

Grip CD
from latt

QoSO ALD

Put CD back,
Cancsl Jift downwards

Figure 6: Keyboard layout during service program P157.0 without CD on player

CD changer MBC lII-TOP
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During "P157.0" the keypad buttons of the phonograph serve the following functions if a CD is placed

on the CD-player:

B: CD on playar-

CD-Player Start/Pause
Fast play forward

Play next track

Put last CD on player
Insert tray into magazine
Put the next CD on player
not used

Fast play backward
Playing of the last track
Stop / Retum CD

Leave the service program
Change to the next service program

IO N

1 2 3
CD=Playar
Star/Pause
Stop Fast play ;m Play next track
4 -1 &
Put CD back {nsen tray into Put CD back.
gnp lastona megazine gnp naxt one
7 8 8
Fast play Flay next tie
backward
c 0 H
Stop CD,
Cancel retum CD

Figure 7: Keyboard layout during service program P157.0 with CD on player

3.3.2 P157.1: Manual ccntrol of the CD~changer without testing the CD-player

The keypad layoutfor P157.1 is nearly the same as for P157.0 without CD (see figure 8). Additionally the lift
motor can be set to a cirantless state thus to move the motor manually to check the lift for stiffness.

Usa kay "1” or 7" to switcn between left and right magazine to pick a CD—tray.
Use key "M" to center the lift to the next CD-tray in a magazine.

Mantual control

Move lifi upwards

Move Hft upwards in single steps

Grip CD—tray from the left magazine
Put CD-tray back into magazine

Grip CD—tray from the right magazine

Move lift downwards

Move iift downwards in single steps
Set lift motor o currentless state
Cancel

Center lift to the next CD-tray

IQQLOENeO e W@N

Put selector motor "MaGr” to left hand access

Put selector motor "MaGr” to right hand access

1
Put solactor motor Lift up
MaGrto laft Liftup siepwise
4
Grip CO Grip CO
from loft Put CO back from right
7
Put setactor moter Lift down
MaGr to right Lift down stepwiza
c
Lift motor Contar It to
Cancal currentiaas naxt CD—tmy

Figure 8: Keyboard layout during service program P157.1 without CD

Press C to leave service program step P157.1.
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4. Exchange of components

Caution: Before exchanging a unit or demounting parts of the device, pull out the phono-
graph's mains connection first!!

4.1. MBC-Controller

When exchanging the CB CONTROLLER-MBC )l please consider the following:
The mamory chip IC4 located on the CB stores all nacassary non-volatile data as
— Lift reference

- Gripper reference

— Number of tray inside the lift.

Take care that bafora the exchange of the CB CONTROLLER no tray ramains inside the [ift (if
necessary push out manually by tuming the left lift shaft),

After exchange of the CB the lift and gripper reference have to be readjusted. Therefore see chapter 3
{Settings).

In case that the memory chip IC4 on the disassambled CB is still 0.k., it can be pulled out of its socket
and exchanged with tha one on the newly assembled CB. The previous adjustments are then praser-
ved and do not have 1o be repeated.

After the exchange of the MBC-Controller verify ail functions of the device,
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Figure 9: Position of IC4 on the CB "CONTROLLER-MBC 0",
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4.2 Test for Opto Diagnosis P154

The MBC 1l CD changer is built in a way which offers the possibilities to check sach optocoupler with
service program step P154. Using this program step, it is possible to tell if any of the 5 oplos in the
MBC Il changer is performing poorly. This is done as follows: '

Open the phonograph and enter the sarvice mode by pulling out the service switch,
Press C onthe keypad.

Press 154 HO.

The MBC I changer will then check each opto in succession by performing certain lift
movemenis, Afterwards, a relative value denoting the supply voltage is displayed,
This number should be between 165 and 185.

. Now chack each optocoupler by pressing the corrasponding key:

Key 1 = sLift opto. Value should be betwesn 25 and 80. Otharwise, change opto.
Key 2 = 3GrO opto. Value should be betwean 26 and 80. Otherwise, change opio.
Key 3 = sGrl opto. Value should be betwaan 26 and 80, Otherwise, change opto,
Key 4 = sGrA oplo, Value should be betwean 15 and 75. Otherwise, change opto.
Key 6 = sGrL opto. Value should be between 15 and 75. Otherwise, change opto.

Noteg: This test is a parformance test, and requires all optos to be at least minimally functional.
If there is the value "100", so the comrasponding opto may be dead.
Is the opto coppler illuminated with stray light, a value of "00” is determined. in this case, cover
the opto dunng the test.

CD changer MBC IIl-TOP
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4.3 Repairs at the lift of MBC Il

Removal and installation are carried out as follows.

Removal: -

1. Ramove the frontal cover.

2. Take out the magazines.

3.  Remove the screws on the backside of the device.

4. Loosen the upper and the two backwards located screws of the right and the left side wall.

Lift off the L-shaped outer plate.

5.  Lay down the device upside—down and remove the four holding screws.
Take off the bottomn plate.

6.  Asmove the both Banzing lock washers from the ends of the lift spindles and take out
the washers.

7. In order to remova the selector motor (MaGr) pull out its mains connector and loosen the fixing
screws from the motor end shield.

Loosen the grip motor and remove the toothed bslts from the right lift spindles.

9. In order to take out the right toothed belt remove the right Benzing lock washar from the spindle
axie. Hold the toothed belt in position and push its washer to the right hand side.

10. Replace the device in upright position, remove the bearing housing from the upper mounting
plate and pull out to the: tep the lift spindles (thereby also pull out the switch of the left lift
spindie).

11.  Place the device on the front side and loosen the supporting screws; open both rocking levers to
slacken the toothed i.<ii:-..

12. Take the toothed beits off the toothed wheel and push the loops deeper into the gaps of the
lower mounting plate so that now you ¢an remove the toothed belts from the lower whesls,

13. Take the lift out of the davice.

14.  For removal of the two toothed belts 1ake their ends out of the holding clamps of the ift.

CD changer MBC IlI-TOP 13
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Installation:

15.

16.

17.
18.

19.
20.
21.

23.

24.

25,

26.

27,

28.

28,

31.

32.

After having pressed in the ands of the toothed belts with 4 testh insert the lift into the device so
that the NSM loge is frontally located.

The iift spindle with the twice stepped ends has to be pushed carefully tuming from the front
through the upper mounting plate and the bearings of the lift, so that the carrier springs in the it
bearings correspond to the groove of the spindles, and then through the bearings into the lower
mounting plate. The left lift spindle synchronically has to be inserted inte the switch of the
salector motor.

Insert the upper bearing housings with the spring washer and screw down tha bearings.

Place the paired ends of the lower toothed belis around the two lower belt washers, so that
the lift can be pulled parallsly to the mounting plate.

Adjust the belt tension with the belt stratchers and fix it with the supporting screws.
Place the device upside—down.
Lock the switch at the left lift spindle with washer and locking washer.

Screw down the selactor motor with the fixing screws. Insert the control lever with its plug into
the slot of the switch lever. Take cars that friction only emergas within the slot. Therefore insert
distance slesves. The switch {ever has to be placed in its final position.

Place the double stepped driving wheel on the right lift spindle so that the bigger wheel is
located in diraction of the [t spindle on the inner side.

Raplace the toothed belt and remount the grip motor.

Turn the flywheel of the grip motor to the left side up to the stop and the switch segment control
whasl with a lefthand rotation into the left optocoupler so that the segment (diaprahgm) will
almost datken the range of this optocoupler.

Place the toothed it in this position onto the smaller belt wheel.

Sacure the toali~+i L oft wheel with the Benzing lock washer afier having motnted the flanged
whesl,

Tum the flywheel to the right hand side up to ihe stop.The switch segment control whes! must
darken the right optocoupler.

By tuming the control wheel several times into its final position check the position of the switch
sagment {diaphragm) with regard to the two optocouplers. Make sure that the darkening of the
optocouplars in the final position is symmetrically. The switch segment is connected with the
control wheel by a long hola so that a fine adjustment can be made.

Place the toothed belt for the lift transportation onto the belt wheal, {it the 4 fitth—wheel king pins
into the counterpart located on the spindle, and replace the Benzing lock washer.

Place the device face up and adjust ihe grip— ard lift reference (see section adjustment of
grip— and It reference).

Verify the functioning of the device and remaount the bottom= and the outside plates.

CD changer MBC lI-TOP
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5. Spare parts list:
Overview:
CD-Changer MBC 1I}-TOP
LP GONTROLLER-MBC Il|-TOP

LP OPTO

page 17

page-2t’

page 23

€D changer MBC lII=-TOP
01/28/98
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Pos. Part-No.  Description Data Qantitiy

179241 * CD-CHANGER MBC i, compl. 1
{w/o locking bracket feft and right}
{w/o desigr parts) - .
{w/o magazine}
1 179182  Cover MBC il 1
212 939 Cover plaie 1
300 264 Scotch tape 6mm white 560mm long 1
2 179 188 Side wall left, riveted 1
3 179189 Side wall right, riveted 1
4 140 315 Cover plate, compl. 1
5 178184  Basic plate lower, riveled 1
6 140265  Basic plate 1
7 179128 Profile left, riveted 1
8 141135  Guide plate, riveted 1
g 141 140 Guiding 1
10 205 614 Tension spring Guide plate 1
11 205 877 Tension spring Magazin 1
12 140 (082 Latch lever left, mounted 1
13 140 058 Connection lever 1
14 140080  Cuanaction piece short, riveted 1
15 140 055 Opeiiing pawl 1
16 140 054 Cap 1
17 140 234 &y flat 1
18 179185 Profile right, riveted 1
19 141 135 Guide plate, rivated 1
20 141140 Guiding !
21 205 614 Tension spring Guide plate 1
22 140 083 Latch lever right, mounted 1
23 140 058 Connection lever 1
24 205877  Tension spring Magazin 1
25 140 081 Connection piece shor, riveted 1
28 140 055 Opsning paw 1
27 140054 Cap 1
28 140 234 Spring flat 1
29 178 136 Magazines compl., without CD ho!der 2
30 140 024 CD haolder (single) {single) 50
N 140 313 Lift compl. 1
32 140 221 CD ¢lamp / cover 1
33 180 754 Bar, mounted Lift 2
34 140127  Bearing housing, mounted 4

* Exchange unit

CD changer MBC lII-TOP
01/28/98 17



Von unten gesehen
Bottom view

ACHTUNG !

Bei Montage Markisrungen
der innenréder fluchtend

ATTENTION /

Observe the alignment of the
signs on the inner toothed wieels.

CD changer MBC III-TOP
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Pos. Pan-No. Description Data Qantitiy
CD-changer MBC llll continueil
K 140139  Bar, mounted {Driving axie) 1
36 211723 Bar 1
az 140 1682 Bearing block, mounted 2
38 140 172 Quter whes! 240 1
35 140173 Inner wheel 225 2
40 140174  Transmission washer 1
41 726 013 Nesdle roli B2,0 x13.8 2
42 179 167 Pivot washer 1
43 216 283 Toothed belt IMR-—492 Lift 2
44 216 281 Toothed beit 2MR-224 3
45 140 175 Driving whael Il, mounted 1
46 140 128 Control wheel, compl. 1
47 140 1580 Steppar motor, mounted 1
48 140 148 Switch lever 1
49 205 892 Pressure spring 1
50 178 743 Motor 23 LM, compl. 1
178 641 Distance piece {for motor) 4
51 178 744 Nutor 17 PM, compl. 1
178 641 st oo pisce (for motor) 4
52 179185 * CD-Player CD-PRO, montiert 1
53 140 321 Rubber base mounted 4
54 178963 * CB CONTROLLER - MBC ilI-50 see page 25 1
55 179 192 CB-OPTO, compl. see page 27 1
56 179193 CB- ADAPTER MBC I, compl. 1
57 179 063 Isolating plate under LP CONTROLLER 1
58 179 054 Spacer bolt under LP-OPTO 2
227642  Cable set for CDM 12 Power 4 poles 1
227 642 Cable set for CDM 12 Audio 4 polies 1
227 643 Cable sot for CDM 12 DSA 6 poles 1
140 243 Cable hamess Encoeder 250 mm long 6 polies 1
140238  Cable hamess OPTO 80 mm long 8 poles 1
* Exchange unit
CD changer MBC {II-TOP 19
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Pos. Part-No.  Description Data Qantitiy

178963° LP CONTROLLER-MBC IIl-TOP, compl. 1

140275  Distance plate-
8T2.3 235120 PFin plug 4 poles 2
8T4 235121 Pin plug 6 poles 1
sTio. N 225872  Socksl AMP-Micro-Match 6 poles 2
ST 235074  Socket AMP-Micro-Match 8 poles 1
sT12 225650  Pinpanel 2 poles 1
STs. 6. 14,15 225 661 Pin panel 4 poles 4
s17.8 225 652 Pin panel 6 poles 2
579 225653  Pinpansl 8 poles 1
Samiconductors:
Ic1 231 791 IC--Micro computer M3773284BFP 1
Ic2 140 371 IC-Memory programmed 1
o7 222 447 IC—Socket 28 poles 1
1c3 231 444 IC-Memory HMSE264-1P-12 1
Ica 222 447 1C- Socket 28 poles 1
1ca 231792 IC- Meinory FM24C04 1
1IC4 222 307 IC--Focket 8 poles i
IC6 231633  IC=-Logic PC74HCOBP 1
1c7 231632  IC-Logic PC74HCO2P 1
Ic8 231 808 IC-Logic 74HC393 1
Ic1 231 804 IC—Logic T4HC139 1
Ic13 221 810 IC-Logic HEF40508P 1
Ic14 231 BDS IC-Logic 74HC74 1
Ics 231 807 IC-Logic 74AL5245 1
ICe 231 431 IC~Interface TL7705ACP 1
IC10, 12 231794 IC-Motor—driver PBL 3774 2
VA1 231806  IC~-Voltage regulator L4940v8S 1
(o] 231 567 Quarz 16-MHz 1
T.2.3 231 150 Dadington-transistor NPN TIP130 3
Ta 221 459 Si~Transistor PNP BC556B 1
T6,7 221757  Si-Transistor NPN BC547B 2
LEDY, 2 221 466 Lumineszens diode TLUR 440.1 2
201 221512 Si=Zener diode ZPD 12 1
2Dz 221539 Transzorb diode ICTE-S 1
D2-0n 231 863 Si=diods UF 4004 10
D1,12,13,14 221 114 Si~diode 1N4148 4
* Exchange unit
CD changer MBC III-TOP
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Pos. Par-No.  Dascription Qantitiy
CB CONTROLLER-MBC ill-50, continued
Capacitors:
ca8 220159  Electrolytic capacitor 4,7 uF 83V 1
c1o 220 249 Elactrolytic capacitor 1pF 63V 1
c2.3.4.5.52 220250  Electrolylic capacitor 100 pF 25V §
128 220 551 Elactrolytic capacitor 470 pF 40V 2
ce0,28,35,41 220266  Ceramic capacitor 27 pF 400V 4
C40,. 43, 44, 45,
C55-58 220185  Ceramic capacitor 270 pF 400V 8
ce3-ces 220344 Ceramic capacitor 0,022uF 63V 6
C6~C18,C23-C27,
csa,cse-caz 220 498 Ceramic capacitor 100 nF 63V 23
c3,34,25. 57 220 142 KT-iype capacitor 1000 pF 100V 4
C20-32,36,54¢ 220 401 KT-type capacitor 3300pF 83V 6
c£9,70 220 435 KT-type capacitor 4700 pF 63V 2
C22,37,40,50, 220 334 MKT-type capacitor 0,1 uF 63V 4
c4z 220332 MKT-typa capacitor 0,33 uF 63V 1
Rasistors:
RB5-88 221 626 idusistor 10 0,34W 4
R64 221600  Rasistor 1000 0,34W 1
Res, 71 221 614 Resistor 300 0,34W 2
R25-23 221 099 Resistor 4700 0,34W 4
Re6, 79-82, 81 221 029 Rasistor 1K 0,34W 6
Rs7.80-62 221033 Resistor 33K 0,34W 4
R7-10,
R18,34.78 221034 Resistor 47KQ 0,34W 7
R15-17,
R0-22,72 221035 Rasistor 10 KO 0.34W 7
RS9, 83 2210036 Resistor 15 KO 0,34W 2
R29-33, 35-56,
A58, 68, 73-77 221 604 Resistor 22KQ 034W 34
Ra3, 84 221 601 Resistor 27K0 0,34W 2
R1-6, 87 221038 Raesistor 47KQ 0,34W 7
R23 221008 Resistor 1MQ 0,34W 1
R11-14,19 231527  Met-Resistor, highly flameable 470 034W 5
Rag, 50 231139  Metox—Rssistor 120 0.5W 2
R24 221 152 Resistor 3300 0,5W 1
A8y, 70 221 1869 Wire—resistor 100 1w 2
CD changer MBC II-TOP
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Fos. Pan-No. Description Data Qantitiy
179 192 CB OPTO, compl. 1
ST1 235074  Sleeve AMP Micro-Match 8 polas 1
GK12S 231 322 Opto coupler LTH-301A-N 3
R1 221638 Resistor 270Q 0,34W 1
R2 221624 Resistor 220Q 0.34W 1
$GRO SGRI 71
(] SGRR SGRL
~ - o o
GK1 GK2 N S M Re l R B
LP.-OPTO 6K3 Gre
' SLIFT
b GKS
r L_r
CD changer MBC IlI-TOP
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