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CABINET ACCESS INFORMATION - ' 

• 

.... 

I 
o 
o' ol 
o: 
0 

• 

Access Into the back of the Cabinet I~ gained by removal of two Back 
Doors (~~fer to FJ~ure 1): the key for these doors Js Jn the Instruction 
Manual Envelope. The MonJtor Adjustments, the type Er.-1020 Logic Roard, 
the type PS-3 Power Supply Board, L0-1 lamp Driver Rnard, FRR-2 Filter 
anrl ~elay Board, and Sound Si~uJator may be reached by removal of the 
back doors. 

eroval of the Front Control Panel allows access to the "Joystick" Control 
and al I Front Panel Switches. (Refer to Ftqure 3.) 

• 
TO REt10VE THE FRONT CONTROL PAHEL: 

Roove the Back Door (See Figure 1). 
lIn loosen and remove the two Wing 'luts which secure the Front Panel.· 
{See Figure J.) 
'irlp the Front Panel at the lower edge and PULL UP SLO\/LY. 
Access to the Oual Coin Equiprent is thru thr. Front Door. The keys· 
are located in the Instruction Manual.Fnve lone. 

I 'ISPECT 104 AID PRELI[IARY SET-I JP --- 
!1: 
,:: .. 
I 

,'""'> • .. 

' l 
Mith the Back removed, a thorouqh inspection for shippinn daaae should he 
rde. 

. , 
I 

• 

• 

• 

• 

lnsnect complete ab{net (Dase, Sides, Control P.:-tnr.l} for obvious damage. 
lf any damage is discovered, contact the Freiaht farrier immediately. 

Inspect the 'lide-o '1onitor for ohvious da"1c1t1e; thPn lnsne.ct the Pnwer 
Supply unit In the Base. (efer to Figure 4.) T+ PS-3 Poer Su0ply 
Roard should he cnnnectP.d and securr.ly in oosit1nn. 

Inspect all Printed Circuit Boards to ensure th~t th~y are pronerly · 
mounted and that edge connectors aro fully seated. (Refer to F'inure 5.) 

Inspect the Sound Simulator Chassis. AI] Printed Circuit tdules should 
he fu 11 y seated, 

0pen the Front Joor and check the Coin 'techanisms to see that both are 
properly mounted. 'lr,erate rejector mechanism and check for any "hJndfnq" .. 
Use \./D-1,o Si 1 lcone Lul,rlcant to· lubricate any bindinq parts. 

, .. 

' . . ·: 
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0 I SI\SSEMBL I SH I PP ltlG PALLET: . ----- ------- --~ 
• 

SETTIIG UP THE GAME: • 

•. Install the, Four Adjustable Legs (located in Cash Box) into threaded "T" .. 
us i Cans Bs.--- £ 

VOTE: Thee !gs"95t Pe_installed so that the cabinet 
wiD! be properly_ ventilated. 1# Ge Game is To 
be operated on a caroeted floor, adjust Lcqs to a 
helqht sufficient to a11CM air circulation into 
the vent holes in the bottom of the Cabinet. 

• 

• ' Plug Into a 120 volt 60 hertz receptacle and turn on Power Swftch located 
at the lower back of the Cabinet. (Refer to FJgure 5.) After approximately 

. a 15 second warm-up period, the Display shown in rJ~ure 4 will appear on the 
Cathode Ray Tube. 

GAME OPERATION AND SEQUENCE: 

• 

. . 

Definitions: 

• 

• 

.. ,, -· - . · . . . . . . . 
« « 

I ,·-:± 
a 

. ,J •• 

• 
• 

. . 
• -:+, · ... 

( ' I I 

I . 

Unbolt the Game fro the shipping pallet by removinq four 3/8'' bolts from 
insfde·base of Cahfnet. 

LocatP. the Power Cord Inside thP. r.amP. and push pluq thru hole provided in 
the lower back. (Strain Relief on tho ord restricts the Cord from being 
pulled entirely nut of the Game.) 

• 

Standby Condition - Game Power On. no Credits established . 

Credit Condition - One or more Credits established. One quarter•one credit 
two quarters•three credits. 

Play Condition - Start Button activated - name In progress . 

5 - 
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1.0 Power On - The Game Is powered up by setting the POWER toggle switch ON 

Tlocated on the rear of the Cabinet, lower left hand corner). After the 
1nitlal warm-up period, the Game display will appear on the screen (Refer 
to Ftgure 4). Clouds and white enemy planes will be moving across the 
face of the screen. Game Is in STANDBY CONDITION. 

' .. 

• o, 
o' oi ; 1 

o 
0' ! 

1 ' • : 

2..0 Game Credit Credit ts established by Inserting one coin for one game 
or two coins for three games. When credit Is established, the credit 
lamp near the start switch will flash and continue to flash as long as 
one or more games· are credited. The AVENGER plane (black) will appear 
when credit ts established. 

3.0 ame Start - Play starts when the START switch ts pressed. Scores reset 
to 0O and remaining fllght tlme resets to 90 and beqins counting down. 
Players use the AVENGER PLANE JOYSTICK and r,uN- switch to shoot down as 
many enemy planes as possible during the allotted game time. 

., . .. 

' .. 
• , • ! . 

4.0 Scoring - Score Is accumulated by the total number of ''HIts'' (enemy 
planes shot down) during the allotted game time. The value of each 

· "Hit" Is determined by the speed of the enemy planes. Speed Is increased 
by pushing the Joystick forward. Initlally, each hit scores 10· points. 
As speed ts Increased, hit point values Increase to 20 and finally 30 
points as Indicated by the hit score value lamps (Refer to Figure~). 
When the AFTERBURNER switch Is pressed and held, a maximum of 40 points 
per hlt is poss1ble·and the fastest flight speed attained. The following 
total scores determine a player's rating. 

0 
800 

1400 
2000 

- 799 
1399 

- 1999 
& over 

Crop Ouster 
Student Pt lot 

.Ace 
Avenqer 

5.0 General Play - Obviously, players must shoot enemy planes down at the 
Fastest speeds possible In order to obtain an AVENGER ratinq. In addition 
collisions with enemy planes must be avoided. since a colliston results in 
loss of time available to shoot down enemy planes. Collisions cause the 
AVENGER PLANE to "break up" or crash momentarily and no score may be 
accumulated durina thls time. Clouds enhance scorinq difficulty by 
obscuring enemy planes. 

.. 
: r , . . . .· 
.. 

t. 

' . 

Adjustrents 

All units are· factory adjusted and need not nnrmallv ~p readjusted. The 
followinq lists some adjustments should they be necessary. 

6 - . 
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1.0 Hont tor 

),°· , t. ,. ~ . . 
«+..::. 

.· . 

. 
- •· 

'I 

. 
Generally speaking, the monitor adjustments are the same for most 
commercial television receivers. The adjustments of most concern 
are Horizontal Hold, Vertical Hold, Contrast and Briqhtness. (Refer 
to •1on i tor Service Hanua 1 for the 1 ocat ton of these ad jus tmen ts.) 

1. 10 Horizontal Hold - Adjust tf the picture is warped or broken 
Into dta~onal lines. 

1.20 Vertical Hold - Adjust tf the picture rolls across the screen. 

1.30 Vertical Size - Vertical size.and vertical linearity arc 
interdependent. The verttcal~stze adjustment changes the 
vertical dimensions of the picture. 

\ 

1.40 Vertical Linearity - Adjust if the AVEtlGER PLAtlE c1ppears to 
be compressed at either side of the screen when the Joystick 
is moved to the extreme left or riqht. 

1.50 Brl(Jhtness - Adjust the briohtness before' contr~c;t. Adjust 
so that the picture tube backaround is as dark as possible 
without diminishing the brlahtness of the louds. 

f.60 Contrast - Adjust so that the imaaes of clouds and enemy planes 
are as briqht as possible aqinst the pre'iusted dark background 
w1thout beinq blurred. 

\ 

2.0 Printed Circuit Boards 

Refer to Figure 5 for the location of all printed circuit board adjust­ 
men ts. 

2.1.0 EG-1020 Logic Board . . 

2.1.t Contrast - Adjust to obtain te best picture. There should 
be no smearinq of clouds or enemy plane imaaos. When 
mi sad justed, the picture will break u into vertical lines. 
(Note: TV monitor contrast admustments should be made befor, 
optimizinQ the Logic Soard Contrast adjustment when monitor 
replacement is necessary.) 

2.1.2 Vertical Picturo Position - djusts the vertical r,osition of 
the picture on the screen. just so that the score and 
fHi+ht tie readouts rest just above the letterina on the 
monitrr rcren cover. 

2:1.3 

. : . : : 

I 
.. I 

,,':r·. 
• • /I ' . . ·' ,. . . 

--~----------~- 

1ro "im Airtont - The came lonatb can be adjusted from 
50 to 200 seconds. This adjustont varies tho rate at which 
th ''or»inin Fliaht Tio Cunter'', counts down from 90 to 

t., 

fl 



. . . ... 

. 
2.1.4 The following adjustments are factory set and locked. 

Readjustment Is not necessary. 

2.141 
2.142 
2.143 
2.144 

•· 

30 point score level 
20 point score level 
Ramp Voltage for AVENGER plane posftlonfng. 
Speed adjustments (Flight Speed). 

2.2.0 Sound Simulator System - Individual level controls are provided 
on each Sound Module. In this way the Individual sounds can be 
adjusted for a canbinatlon that works best In that partlcular 
location . • 

• 

2.2.1 Master Volume and Tone - Both controls are located on the 
ktpllfler Board (UA-l0A-J). The master volume controls t~ 
level of all sounds and should be adjusted after Indivldu 
sound modules are set. The tone control is a treble cut 
control and should also be adjusted after the sound levels 
are set. 

2.2.2 Jet Volume and Tone· goth controls are located on the Jet 
Sound Board (GH-163). Set volume and tone as desired. 

2.2.3 Machlne Gun Volume- Located on GH-I21A. Set volume as 
desired . 

1 
,::33' ,. 
h 

\ 
• 

. ' 
{·. • • + • I 

'\O I 
o, , 
0 
o ' • I 

2.2.4 Exploslon Sound Volume - Located on r.M-144-3. 
as desired. 

Set volume 

3.0 Joystlck trimmer pots (Refer to Figure 3) - Two trimmer pots are used to 
set the left and right lfmlts of the AVENGER Plane. 

3.1.0 Procedures: Set the Joystick to the extreme left. Adjust left 
ltmtt trimmer pot until the black plane disappears on the left 
hand side of the screen. Readjust untJl plane just appears. Set 
Joystick to the extreme right and repeat above procedure using 
the right 1fmit trirrmer pot. (Note: the joystfck adjustments can 
be reached thru the coin mechanfsm door.) 

TR0UBLE SH00TING GUIDE 

• • I 

t ' · 
1' +,1. 

• - • • • i • 

A general trouble shooting guide follows to help Identify malfunctions should 
they occur. 

l.0 Game Breakdown - (Major sections) 

1. l.O Video Monitor 
AVEttGER uses~ Motnrnla solid state video monitor to display the 
game picture. The vldeo slanal and vldeo around from the EG-102) 
Loqlc Board are routed to plug Pl on the rear chassls of the 
mon ltor. A +5 VDC Dower supply within the monitor is tapped vla 
plug PJ to sy l + VDC a r nd for L • Board (LD-1) 
and Filter and Relay Board (TR-2). Refer'to Motorola Serice 
Manual File VPI2 for scrvicing informatlon. 

9 - 
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. 1.2.0 

1. 3 .o 

1 .4.0 

1 .5.0 

1.6.0 Sound SimulaJ.2.!. Sys~ 
nodular system which has four 

simulated sounds for the game. 
are provided from 110 VAC Input 

~ amplffier board. 

1. 7 .o 

, . 

• 

. . .. 

FRB-2 Ft lter and Re 1 ay Board . 
FRB-2 provides line voltage ft1terinq, holds the maln fuse 
(2.SA SLO BLO) for the game and routes the filtered 120 VAC 
to'the primary of the power transformer. In addition, the 
FRB-2 routes the coin switch credlt slonal to the logtc board·. 
and routes +5 VDC from the Video Monitor to drive the coin 
counter. 

Power Supply 
Consists-of power transformer (109015) and Power Supply Board 
(PS)-2). The power transformer supplies 18 VAC and 24 VAC off. 
the•secondary windings to PSJ-2. Power Supply PS)-2 supplies 
+5 voe for the Logic Board E-120. 

Logic Board EG-1020 
AVEtlGF.R l09Jc board EG-1020 generates al 1 picture informatl.on 
as well as controls game action, scorinQ and game tfme. The 
loqic board also supplies the appropriate sianals to drive the 
Lamp Driver board (LD-1) and the Sound Simulator System. Logic 
Board r,ower reouirf"~~""ts are supplic,i by the PSJ-2 (+5 VDC) and 
the Sound Simulator SysteM c~,n vir.). 
Lamp Driver Board LD_l 
Lamp Driver board LD-1 use~ hiqh current lamo drivers to drive 
a 11 front pane 1 1 ~r-ios. Power suppl v r••<1u i reMen ts for L0-1 as 
well as·all panel iamps are suppli~·• by thP. Video Monitor, 

plua in boards provides all 
The systrr power r cqu t remen ts 
and requlated DC from the 

1.6.1 Amplifier Board UA-lOA-3 - Thi~ board provides a +20 voe 
regulated voltaae for all tho pluq in modules as well a 
providlnq amplification fnr all ~ounrls ~nd driving the 
soeaker. 

1.6.2 Jet Sound Board TM- 1K3 - Prov'dos simulated jet plane 
sound, ound is on cont +uovs ly throughout the game 
but ls reduced in volume hen there is a collision, 
explosion or mnchine nun sound, 

l.6.3 Machine Gun Sourd Board ,-11AA - Prbvhlec; simulated 
mach t ne • qui' sound hen tho U1 RuTTgN ls pressed. 

I.6. Exploslc Sun! TM- Il 3- Provides simulated explosion 
sound who" ttwero is a collisin or when an enemy, plane 
is sh Qt 11 j\/11 . 

.. . .......... - ., 

lirina 'arnr , --- ·--· . ··- • Consists of all ;··.r'»co ablrq trtwwsnrn printed circuit boarr 
video monitor, ta • 'arps, swltc'es and jovstick control, Re 
to [r;-1020 Hook-llp .;i.,:1r,"lrn . 

1 I 
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·Trouble· S..1.mptoms :and Poss t b 1 e Causes ~ 

• r \0 
0' ., . . g I 
°' 

., . 
2. 1.♦0· ·t~o Power - Vtdeo Hon.ito.r };<;reen is dark, front panel lamps are 

. not ·on .. 
C 
2.·1-.1 

J 

Causes - Fauity power switch, fuse blown on FRB-2 board, 
faulty FRB-2 board, fuse blown in video monitor, faulty 
video monitor power supply. 

.... , ..... 
2 

... . 
~2.2.0 No Video - Video monitor screen is briaht but has no picture 

• Inf ormat Jon. 
. . 

• • ... 2.2.1 Causes - Bad power transformer, faulty power ·supply 
board ·PSJ-2. faulty EG-10?.0 loqic hoard. faulty video 
man I tor. . . 

, 

... •2-13.0 tlo Vertical Sync - Picture rolls from -;ide to sirle .. 

1, 2.3.1 Causes Hisadiustod monitor vertical hold, faulty 
monitor, faulty E,-12) logic board. 

2.4.0 Uo Horizontal Svnc - Pictur,• is Harped or hroken into diagonal 
1 i ne s. 

2.,I Cuses - Misaljustd monitor horizontal hold, faulty 
r'lonitor. faulty (:',-1')20 l~ic board . 

.. 
2·. 5. O 

. , J 
... 1• • . . . ,.. .. . . 

,• . .. 

, . 

Olc;torteci Picturo Information- ictur.. i brokron into ve·rtical 
·-seqmc:.-rits or iraao detail is distort! .r 'l"lic;c;ino. 

2.5.1 C,1uses - M-i.sild.j11c..tecf E.,-1');>'1 1,,,:i<.. hn,,rd contrast adjust 
MC'n t , f au l t·: f''; ! "'?" l oq i c bo,l r 1. 

. .. 
. ' 
lo Fliaht Speed - All picture in'rs'i i, prsont but plc1nes 
and cloud, are stationary. 

• I 0 4, z "+l 
.. 

. H ., 
·g9' ; • Ek. 
O1' 

u 3' l. 
38 % 

.. 
• 
t 

ii sf 
~ Cl. ti) • • 

·~ e-. ~ I. 
U> w l ·g ·;ce,... I 

. 0 (I) 
•MO! ) i 

I 
I 

I 
I 

,. I .. 

' . . . " .. .. .. 
2.1.0 

·2.6.1 

• 

r..,uses - u,.-,c. nf y( ulv on ':.l firr board 
(i!J\-1()1\--l}. r.,u'! '~·I· . .,, 1. ..• i '.'. fuo blown in 

·,irul srnr ·.•:'lt•···· . 

f\V('O')P.r Plane ,.q.,,,:.,r, .. T~t· ! 'Ir.lo. 
on tho screon durinq thn u1me. 

(' . I U'6' f+ J , ' : ., I ·~ • 

) t • ' f • •• ( .. • ' I' ! \ '"") t f , 

! . , I 

t in'trr lane does not appear 

, 

?..] .. 1 L,uscs - .. i·,.,f j1•< tt•" ·:,.1 • ·II'' , i•1ht Ji,-,it triMmer pots o 
the ioystil ,,07tlv, t.aalty H,-102 1oaic 'oard, 

") I ' . 
. ·: , • , • • • ( \-./( 1, l ,t .... 1 t; n c; how 
','t sou! dulcs 
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No Credit - No credit Is esta61tshed when a cotn Is deposited, 
the credlt 1-"P does not flash, main plane does not appear and 
the game will not start . 

Causes - Faulty coin swltch, bad relay on FR-2, faulty 
EG-1020 logic board. 

·.2. 10.0 No Start - Credit ts established-but game wt11 not start. • 
• 

2.10.1 Causes -:Faulty start switch or EG-1020 logic board. 

2. 11.0 Panel Lamps Not Illuminating . 
2.11. 1 Causes - Bulbs burned out, faulty LD-1 lamp driver board, 

faulty E_n-1020 logic board_. 
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