SKILL - FLIGHT "}”(@(y((a;

Durchfithrung des SELBSTTESTS und Auslesen der Buchhaltungsdaten.

Der schwarze Knopf auf der Innenseite der Kassentiir dient zum Weiterschalten in
die nachsten Teststufen.
Der rote Knopf ist zum Ldschen der einzelnen Sptelemstellungen und der Buchhaltungs-
daten.

Mit der Kredittaste konnen die Werte neu eingestellt werden

Funktion: ' TESTSTUFE (Anzeige auf dem
— T T BALL IN PLAY Display)
! x driicken = Lampentest -
2 x dricken = Display-Test -
3 x driicken = Spulentest - Spulen-Nr. in Spieler Displays
4 x driicken = Soundmodultest -
5 x driicken = Kontakttest ' blinkende 0 = alle Kontakte offen
6 x dricken = 1. FREISPIEL 01
7 x driicken = 2. FREISPIEL . 02
8 x drlicken - =° 3. FREISPIEL ' 03
9 x dricken = Tages-High Score 04
10 x dricken = gespeicherte Kredite 05
11 x driicken = Gesamtspiele ' 06
12 x driicken = Freispiele 07
13 x driicken = Freispiele in %n 08
14 x dricken = wie oft Tages-High Score 09
ibertroffen
15 x dricken = 1,- DM Einwurf 10
16 x driicken = 5,- DM Einwurf 11
17 x - dricken = 2,- DM Einwurf 12
18 x driicken = Anzahl der erreichten SPECIALS 13
19 x dricken = Spielzeit gesamt 14
20 x dricken = Anzahl der Service Kredite 15
21 x dricken = Einstellung Frezspiel/Frelkugei T 16
: bei "SPECIAL" 03 = Freispiel
02 = Extra Ball
01 = 50.000 Punkte
00 = keine Funkrtion
22 x dricken = Einstellung Freispiel/F reikugel 17 )
bei Uberschreiten "HIGH SCORE" 03 = Freispiel
02 = Extra Ball
01 = 25.000 Punkte
00 = keine Funktion
In Verbindung mit den Testschritten
16 und 17 ist DIP SW 29 auf ON
zu stellen, damit mehr als ! Replay
gewdhrt wird. S o0 =
A Ui o=
23 x driicken = Soundeinstellung 184, = _ N
24 x driicken = Anzahl d Freispiele bei 19 Nea = Aaiile vnas b oo Moy
Erreichen des High Scores 03 = 3 Frexspnele
’ 02 = 2 Freispiele
01 = 1 F'relsplei
00 = kein Freispiel

1]

25 x dricken . Rickstellung in Normalspiel -
-' (Einschalttest)
Bitte denken Sie daran, daR die Spielfeldneigung mindestens 6° sein soll. Sind die

Beinschrauben angezogen’ Ist die Kugel-Tiltvorrichtung optimal eingestelit? Ist
der Miinzeinwurf gepriift?



Linstellmiglichkeiten am Flipper
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Schalter Normal-

Hr., sinstell.
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OFF

OFF

OFF

ON

OFF
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QFF

FLIGHT"®
mit Hilfa der DIP Schalter 1 - 32
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i,- DM Einwurf (links)

Hier: 1,-DM = 1 Eredit
Andere Kredite siehe Anlage "Game Adjustmen

Special links + raechte Kugelauslanfbahn

Beleuchtet nachdem "Landing Bonus Special®
gegeban wurde

ON: Zur gleichen Zeit, wie-WLanding Bonus
Special”™ belesuchtet

One Million Target

Wird im 3. Ball kurz beleuchtet

OFF: Wird nicht gegeben

Landing Beonus Special

Beleuchtet nach 139,000 Bonuspunkten.
Ricksprung auf 20.000 Bonuspunkte.

Beim nochmaligen Erreichen von 39.000 Bonus
punkten wird 1 Special gegeben.

ON: Special wird mit Erreichen von 39.000
Bonuspunkten gegeben.

2,~ DM Finwurf (rechts)

Hier: 2,-DM = 3 Kredite
Andere Kredite siehe Anlage "Game Adjustmen

‘ Looping Bonus

Zihlt bis 23.000 Bomuspunkte (12 K + 11 K)
OFF: Zahlt bis 12,000 Bonuspunkte

Helikopter Target
Start mit beleuchtetem 15 X Licht
ON: Start bei O

Gama over Verhalten
Licht~ und Sourd-Effakts
OFF: Keine Effekts

5,~ DM Einwarf (mitte)
Hier: 5,-DM = 10 Eredite
Andere Kredite sieha Anlage "Game Adjustmen

Leoping Multiplier
Wird nicht fir den nichsten Ball gespeicher

ON: Wird gespeichert



Schalter Normal-

Nr.

22

23

2h

25

26

27

28

29

30

31
32

einstell.

ON

OH

ON

ON )

ON )

ON

ON

ON

ON

OFF )
OFF )

LR EREEERE LR

WICHTIGER HINWETIS

Runway Rampen Mamory

Die Bereitschaft, die Kugeln zu haltem, wird
fiir den n3chsten Ball gespeichert.

OFF: Wird nicht gespeichart,

Memory der 3 rotem + 3 blamnen Targets

Beleuchtete Targets werden fiir den niachsten
Ball gespeichert.

OFF: Werden nicht gespeichert.

Ruhezeit der 1. Kugel in einem der Runway~Ldche:

Eugel wird mach ca. 30 Sek. ausgeworfen, wenn
keine 2. Eugel deponiert wurde. Auf der EKredit
anzeige findet wihrenddessen ein blinkender
"Count Down' ven 10 bis O statt.

OFF: Kugel bleibt bis Spielende im Runway-Loch
liegen, wenn keine 2. Kugel deponiert ward

Maximale Kredite

Hier: 40

OFF ) oN ) _ OFF ) _
ofF ) ® 1 oFrr ) =15 on ) T 2
Ereditanzeige

Kredit wird angezeigt.

OFF: Wird nicht angezeigt.

Mateh
Match ein.

OFF: Match aus.

Freispiele pro Spiel

Alle Freispiele werden gegeben.
OFF: Nur 1 Freispiel pro Spiel.

Looping Bonus Featurs

Bonus wixrd gegeben.
OFF: Wird nicht gegeben.

Kugeln preo Spiel
Hisr: 3 Kugeln

oN ) OFF ) _ oN )
on ) = 2 oN ) = *F OFF ) = 7

SR FF RSB BRINTRRETREBI R AR R R T R &

ERRNEE ARERARRARG

L e o o w ke . a . a els e v ok b e el o oWy Aw U oofr P v K e fh P ok o e dm

Das Spiel kamn npur gestartet werden,
wenn sich alle 3 Kugelu inm der
Outhole~Kugelrinne befinden I!!

R WRBRBHRGABRBERER



ok e AR A ST g

GAME ADJUSTMENTS

A. Back Box Game Adjustmants:

Each game has thirty-two switches located on A4, the MPU medule, located in the back
Dox, that allow play to be customized to the location. Credits per coin, credit dispiay, and
baser per game, are selectabls by means of the switches. The switches are contained in
four-sixteen lead packages numbered S1-8, $9-18, S17-24, and S25-32 for easy
identification. The "ON" toggle position is marked on the assembly. Turn. off power
before making adjustments. :

Credits/Coin Adjustments:

The credits per coin are selectable by means of $17-520 for coin chute #2 (Center). The
switth setlings and resultant credits/coin are as follows:

$20 S13  Si18 St7 Cradits/Coln 520 S19 518 S17 Cradits/Coin
OFF OFF OFF QFF  Same as Caon Chute #1 Settings ON  OFF QOFF OFF  8/1Coin

QFF OFF QFF OCN 1/1 Coin ON  QFF OFF ON 9/1 Coin

OFF OFF ON QFF  2/1Coin ON  QFF ON OFF 10/1 Coin
CFF OFF ON ON 371 Coin ON  OFF ON  ON 11/1 Coin
OFF OGN  OFF OFF  4/1Coin ’ ON ON OFF OFF 12/1Coin
QFF "ON  OFF ON 5/1Coin ON ON OFF ON 1371 Coin
OFF ON ON OFF 6/1Coin ON ON ON OFF 14/1Coin
QOFF ON  ON  ON 7/1 Coin OGN ON ON ON 15/1 Coin

The {:redits'glven are selectable by means of swilches 1-8 incl., for coin chute #1 and
switches 9-13 incl., for coin chute #3. Thirty-one different credit ratios are avadable for
each coin chute. The switch settings and resuitant credits/coin are listed below.

CREDITS/COIN ADJUSTMENTS

CON CHUTE SWITCHES CREDITS CREDTS CREDITS CREDITS CREDITS
= MINGE 3H0E) 5 4 ] 2 1
, e el 12 12 11 H g

(FIGHT SIDE) OFF OFF OFF OFF OFF 171 Coin
OFF QFF OFF OFF ON 2/1Cain
QFF OQFF QFF ON OFF  3/1Coin
QFF QFF OFF ON  ON 441 Coin
OFF OFF ON  OFF OFF  5/1Coin
OFF CFF ON  OFF ON §/1 Coin
OFF OFF ON  ON  OFF  7/1Cain
OFF OFF ON  ON  ON 8/1 Coin
OFF ON  OFF QFF OFF 9.1 Comn
OFF ON  CFF OFF ON 12/1 Comn
CFF QN QFF ON  OFF  .14/1Coin
OFF ON OFF ON ON 1/2 Comns”*
OFF ON  ON  OFF OFF  2/2 Coins®
QFF ON  OnN OFF ON 3/2 Coins’®
QFF ON  ON  ON OFF  4/2Coins”
OFF ON  ON  ON "ON 5/2 Coins*®
OM  QFF OFF OFF OFF 8/2Cons’
CON OFF OFF OFF ON 7/2 Coins”
ON  OFF QFF ON  QFF  8/2Coins’
oM OFF OFF ON ON 9/2 Comns”
ON OFF ON  OFF OFF 1Z/2Comns”
ON QFF ON COFF ON 14/2 Consg*®

OM  QFF ON  ON  OFF 1/1s1 Cain 2r2nd Coin

ON  OFF ON ON ON 0/1st Coin® 1/2nd Coin 17%ra Cain 1/4th Coin
LON O ON OFF QFF OFF  Q/1stCoin® 1/2nd Cain £73rd Coin™ 2/4th Comn

OonN ON OFF OFF ON 1/1st Com 1/2nd Coin 1/3rd Coin 2/4th Coin

ON  ON OFF ON  QFF 1/1st Coin 2/2nd Coin 173rd Coin 37 4th Coin

ON ON OFF ON ON  1/1s1Coin 2/2nd Coin 2/3rd Coin 2/4th Coin

ON ON ON  OFF OFF 0/ 1st Coin**” 0/2nd Coin®"*  1/3rd Coin
ON  ON  ON OFF ON 0715t Coin®” 0/2nd Coin* 0/3rd Coin** 174th Coin

‘ON  ON ON ON  OFF  0/1stCoin*"  0/2nd Coin™™*”  0/3rd Coin***” Q/4th Coin®*"*  1/5th Coin
O ON CON ON  ON 0/1st Coin**" o/2nd Coin***  1/3rd Coin 0/4th Coin***"  1/5th Coin

“o Credis untt 2nd coin  dropped
o LGl NG AR oINS dropped
TG Ceedits unis 38 coins aropped.
Mo Creais untl 515 cam s dropped.

TOTAL
CREDITS/C

3/2
374
374
5/4
T4
7/4
1/3
1/4
1/5
2/5



LANDING SPECIAL SW 8

LIBERAL SPECIAL 39.000 points + cne target ON

CONSERVATIVE SPECIAL 1it at 39.000.point but

the player win after ather 39.000 OFF e

{Bonus second time start with 20,000 1it)

LANDING SPECIAL ADVANCE WITH: RED TARGETS
BLUE TARGETS
EXTRA BALL HOLE
HELICOPTER TARGET

LANDTNG MULTIPLIER ADVANCE WITH EXTRA BALL HOLE
~SPECIAL OUTLANE CoswW 6
LIBERAL lit with landing special ON
CONSERVATIVE lit after landing special OFF e
LOOPING BONUS SwW 14
LIBERAL arrive at 23.000 ON  ~——
CONSERVATIVE arrive at 12.000 OFF
LOOPING BONUS ADVANCE WITH THE TWO

STARS ON TOP

LOOPING MULTIPLIER ADVANCE

WHEN YOU PUSH THE TWD 5TARS

LOOPING BONUS Sw 30
LIBERAL give the points when the ball go in hole ON e
CONSERVATIVE don't give the points OFF

GAME OVEL ATTRACT ADJGSTMENT SWo16.

SOUND AND LICHT
YES ON S
N OFF



LOOPING MULTIPLIER SW 21

LIBERAL rest in memory for the next ball ON
CONSERVATIVE start again OFF s
HELICOPTER TARGET ) -SW 15
CONSERVATIVE  start to 0 o ON
LIBERAL start to 18K L« {(, ' OFF e
3 RED TARGETS AND 3 BLUE TARGETS : Sw 23

LIBERAL the targets lites rest in memory for next ball ON

CONSERVATIVE don't rest in memory OFF

NUMBER OF GAMES REPLAYS PER GAME ADJUSTMENT : Sw 29
LIBERAL all replay earned will be collected ‘ ON
CONSERVATIVE only 1 replay per player per game OFF

—

[N

QUALIFY RAMP FOR CAPTURE REST IN MEMORY FOR NEXT BALL SW 22

YES , ON
NO | OFF
ONE MILLION TARGET SwW
(IS CAMING 3° BALL ONLY)

YES . LIBERAL : - ON
NO  CONSERVATIVE : o COFF

FERBERE LA ER R YRR ERER R AR RRER N LR R LR R AR R AR R R RERERENRREER,

IMPORTANT

FOR START THE GAME THE 3 BALLS

MUST BE IN OUTHOLE

L ST F S E R E TS ST
B ONREEEFEREREEFER

HEAREHA R ERFARERARAARARREEF SRR E R AR EREH WA B EREHERNE AR AR R ED

T,
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TRANSISTOR

4
3
9
10
ia
11
16

18
15

13
28
43
b8
14
29
44
59
158
30
45
61
60
53
71
56
22
21
36
34
49
64
72
57
42
27

SOLENOID DRIVER LOCATION

DESCRIPTION

2° QUT HOLE

KNOCKER

BUMPER LEFT

BUMPER RIGHT

BUMPER DOWN

SLING SHOOT LEFT
“ " RIGHT

SAUCER

1° OUT HOLE

RAMP LEFT

RAMP RIGHT

ONE MILLION DROP

TARGET
GATE
RELE

JACK PIN NO
PL 1 2
CAB 3
PL 2 6
PL 2 11
PL 2 12
PL 2 13
PL 2 14
PL 1 5
PL 1 8
PL 2 5
PL 2 3
PL 2 2
PL 2 15

LAMP DRIVER LOCATION

DESCRIPTION

1K LANDING BONUS

2K " L
3K n "
aK " 1"
5K ] "
6K " g
7K d "
8K it "
9K n K

10K " g

20K " "

30K " "

SPECTAL LANDING BONUS

FLIGHT AGAIN

OUTLINE SPECIAL LEFT
QUTLINE SPECIAL RIGHT

BLUE TARGET RIGHT
BLUE TARGET CENTER
BLUE TARGET RIGHT
RED TARGET RIGHT
RED TARGET CENTER

‘RED TARGET LEFT

EXTRA BALL
BUMPER LEFT
BUMPER RIGHT
BUMPER CENTER

TEST

NUMBER

01
02
03
04
05
06
07
08
09
10

11

12

13
14



SCR

18
33
48
66

51

DESCRIPTION

15K HELICOPTER TARGET
30K " "

50K " "

BSK " kt

95K " "
SPECTAL HELICOPTER TARGET
X 2 LOOPING MULTIPLIER
X 3 " "

X 4 n "

X 5 " "

1K LOOPING BONUS

2K " "

K "o "

4K " "

5K " "

6K " n

7K " X

8K " "

9K " L

10K n X

11K " L

12K Y

X 2 LANDING MULTIPLIER
X3 o "

X a4 2 "

4 COVERS RED ON PALYFIELD
HELICOPTER MOTOR

TOP ILLUMINATION PLAYFIELD
SKILL BACKGLASS

LIGHT .ON TOP CABINET

2 LIGHT ON FRONT BACKGLASS
FLIGHT BACKGLASS

ONE MILLION TARGET

- 10 -
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PIN FUNCTIONS

UL

LTS FSIE TN

PIN

FUNCTION

INH

- Inhibit

TTL compatible input. A logic high level signat on this pin
disables the module.
To be connected to ground when not used.

RT

- Reset Output

Available on GS-R405S only. Reset voltage is high (5 V) when
output voltage reaches nominal value (5 V) and it is genera-
ted with a fixed 100 ms delay.

v,

- input voltage

Unregulated DC voltage input. Maximum voltage must not
exceed 48 V. Recommended maximum opsrating voltage
s 46 V.

GND, - Ground

Common ground for input volfage.

GND; - Ground

Common ground of high current path. The case of the mo-
dule must be isolated from ground. )

g-

- Sensing Negative

For conneclion to remote load, this pin senses the actual
ground of the load itsetf. To be connecled to GND; when
not used. ‘

m+

- Sensing Positive

For connection to remote loads this pin afiows voitage sen-
sing on the load itself. To be connected 10 Vo when not used.

7/84

voltage.

. ARRRBAAR LLUWHUT LIS Pt AN J LBIT QUjudt Ui Uuy

MODULE OPERATION

The GSRA0C serigs is a family of step down swit:
ching mode voltage reguiators.

Unreguiated DC input voltage must be higher
than nominat culput voitage by, at feast, 3 V.
Minimum inpu! voltage is therefore 8 V for
GS.-H4055 and (S-R405; maximum input
voltage s 48 V for all the types.
Ocﬁc?.oxm@mum:xmaowma_cm”mcﬁmHmm-mhoo.cv
Maximum current delivered by the output pin is
4 A, A minimum cutput current of 200 mA is re-
quired for proper module operation. In no load
condition the madule stilt works, but switching
frequency varies and electrical characteristics
are stightly modified VS. specifications.

To prevent output over currents at switch on, a
soft start function is provided. Nominal cutput
voltage is approached gradually in about 25 ms.

The module can be inhibited by a TTL, N MOS
and C MOS compatible volltage applied to the

T

11

UL

T 1

= e Le881a

REMOTE LOAD CONNECTION

(NH pin When this voitage is at high jevel,
module is switched off: if inhibit signal goes fr
nigh to low level, the module restarts softh
Maximum DC voltage-applicable to this pir
15V When remaote controt (inhibit) of the moc
is not used. the INH pin must be connectex
ground. :

The remote load sensing is ancther feature |
vided in.all the modeis. .

This function is performed by two pins {87 .
that can monitor the voitage directly across
load when this load is connected ta the moc
by long wires: volltage drop on these wire
automatically compensated.

The case of the module is internally connex
16 §°. Therefore the case must be alw
isolated from ground. )

The switching frequency of the module is
KHz. To prevent EMI, the madute is conta!
in a metal box that provides, .in the meant:
shielding and heatsink.

n
SRARERS

ERER R L]

NEARBY LOAD CONNETTION

Fig. 1 - Shows how to connect the moduie (o remote or nearby loads

- b
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CONNECTION DIAGRAM

lateral view)

G5.-R4055 GS-R400V GS-R405/4121515/224
Tuu i
, ] [— b I R R
’ l(. EI...IL ,k.i(.. .|..r\||\. !ll.t..\.
e — GNO Y e e GND Y oo e SNDY
] ] o
] . -
- i
] ] |
b GHD 2 e GO 2 —— b— gD 2
e 5 . — s el =
I | I -t %
e Tzhu -
H-t5) PRI RN FECERE)
PIN FUNCTIONS
PIN FUNCTION

INH inhibit TTL compatibte input. A logic high level signal on this pin
disables the module,
To be cornected to ground when not used.

RY Reset Qutput Avaitable on GS-R4058 only. Reset voltage is high (5 V) when

. output voltage reaches nominal value (5 V) and it is genera-

ted with a fixed 100 ms delay.

Vi Input voltage Unregulated DC voltage inpul. Maximum <o:m@m. must not
exceed 48 V. Recommended maximum operating voltage
is 46 V.

GND; - Ground Common ground for input voltage.

GND; - Ground Common ground of high current path. The case of the mo-
dule must be isolated from ground.

ST Sensing Negative For connection to semote load, this pin senses the actual
ground of the jcad itself. To be connected to GND; when
not used. .

gt Sensing Positive For connection to remote loads this pin allows voltage sen-

sing on the load itself. To be connected 10 Vo when not used.

7/84

PiN FUNCTIONS (Continued}

PIN FUNCTION
Vo - Ouiput voltage Regulated and stabilized DC voltage is avadable oo this pin
Max output current is 4 A .
The device is protected against short circuit of this pin 1
ground or 16 supply.
P - Cutpwr Voltage Regulation Available on GS-R400V only. A variable resistor (18 K max

connected between this pin and S can adjust the outpu

voltage.

MODULE QPERATION

The GSR400 series is a family of step down swit-
ching mode voltage regulators.

Unregulated DC input voltage must be higher
than nominal output voltage by, at ieast, 3 V.
Minimum input voltage is therelore 8 V for
GS-R4055 and GS-R405; maximum  input
voltage is 48 V for all the types.

Oulputvoltage isfixed or adjustable {GS-R40DV).
Maximum current delivered by the output pin is
4 A, A minimum output current of 200 mA s re-
quired tor proper module operation. In no lcad
condition the module still works, but switching
frequency vasies and electrical characteristics
are slightly modified VS, specifications.

To prevent output over currents at switch on. a
soft start function is provided. Nominal output
voltage is approached graduafly in about 25 ms.

The module can be inhibited by a TTL, N MOS
ang C MOS compatible voltage applied to the

T

T

P
! eissms
[ -
S

1a6918

REMOTE LOAD CONNECTION

INH pin. When this voltage is at high level, it
module is switched off: it inhibit signal goes fro
high to low leve!, the module restarts softly.
Maximum DC voltage applicable to this pin

15 V. When remote control (inhibit) of the moau
is nol used, the INH pin must be connected
ground. ;

The remote load sensing is ancther feature pr
vided in_all the models. )

This function is performed by two pins {87, &
tnat can monitor the voltage directly across tf
load when this load is connected to the modu
by long wires: voltage drop on these wires
automatically compensated.

The case of the module is internally connecte
to S . Therefore the case must be alwa
isolated from ground. '

The switching frequency of the module is U
KHz To prevent EMI, the modulie is containe
in a metal box that provides, .in the meantim
shielding and heatsink.

L

z-ds1s

HEARBY tOAD CONNECTION

Fig. 1 - Shows how to connect the module o remole or nearby loads

L



CONNECTION D
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IAGRAM (lateral view)

; ? GS-RADOV GBS RAOGA 131115224
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e SO S 21
[~ Lo I N
53 R4A053
PINFUNCTIONS .
PiN FUNCTION

INH - Inhibit

TTL compatible input. A logic high level signal on this pin
disablies the module.

To be connecied to ground when not used.

BT - Reset Output

Available on GS-R4055 only. Reset voltage is high (5 V) when
output voltage reaches nominal value (5 V) and it is genera.
ted with a fixed 100 ms delay.

Vi - Input voitage

Unregulated DC voltage input. Maximum voltage must not
exceed 48 V. Recommended maximum operating voltage
is 46 V.

GNBG, - Ground

Cammon ground for input voltage.

GND; - Ground

Common ground of high current path, The case of the mo-
dite must be Isolated from ground. )

S~ - Sensing Negative

For connection to remote load, this pin senses the actual

ground of the {pad itself. To be connected to GND, when
not used.

st - Sensing Positive

Far connection 10 remote loads this pin allows voltage sen-

" sing on the load iiself. To be connected to Vp when not used.



