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GAME PLAY

1. Destroy the assaulting enemy tanks by maneuvering your tank (with the control stick) and firing your
tank cannon (with the fire button). Score is accumulated by destroying enemy tanks.

2. Your tank can move and fire in eight directions but the enemy tanks can move and fire in only four
directions. Your tank can move and fire diagonally.

3. Each time an assaulting enemy tank is destroyed, a reserve tank located at the top of the screen is
alerted (flickers) and joins the remaining assaulting tanks.

-

4. By dodging assaulting tank fire, you can penetrate the reserve tank positions and destroy them ac-
cumulating a higher score.

5. As the number of reserve tanks decreases either by joining the assaulting tanks or by being
destroyed, the speed of the remaining assaulting tanks increases.

6. Your score progressively increases as the number of screens cleared increases. When you destroy
a reserve tank, you are awarded a score twice as high as that awarded when you hit an assaulting

tank.
Number of Screens Cleared Assaulting Tank Reserve Tank
1 100 Pts. 200 Pis.
2 150 Pts. 300 Pts.
3 200 Pts. 400 Pts.
4 250 Pts. 500 Pts.
5 300 Pts. 600 Pts.
6 350 Pts. 700 Pis.
7 400 Pts. 800 Pts.
8 450 Pts. 900 Pts.

7. Dependent on the option switch setting, an extra tank can be awarded after accumulating a set amount
of points.



GAME POWER-UP AND OPERATION

A. POWER SWITCHES

The game On-Off Switch is located on the top of the cabinet in the right rear corner. Switching it on
applies power to the game.

The Interlock Power Switch is mounted in the cabinet on the lower left side (facing the rear). With
the rear panel in place, the interlock switch is on, allowing power to the game. With the rear panel
removed, the interlock switch is off and no power is applied to the game no matter what the position
of the On-Off Switch. The Interlock Switch can be overridden when the rear panel is off by pulling
the switch plunger. Power is now applied to the game with the rear panel off.

B. GAME POWER-UP

1)

2
3)

4)

Remove the rear panel and lift the line cord out of the cabinet insuring that the cord is placed in
the slot at the bottom of the cabinet. Plug the AC power line cord into a properly grounded 3-wire
receptacle of the correct voltage.

Set option switches on the main control board for desired game features. See option switch set-
ting tables.

Adjust the volume control knob located on the sound circuit board. See Fig. 2. Turn the knob ap-
proximately 1/4 turn from the low volume position.

Replace the rear panel. Position the game and level. Turn the On-Off Switch on. The game is
ready to be played.

C. GAME OPERATION

1)
2

3)
4)
5)

6)
7)

Insert coin(s) into coin chute(s). Credits will be displayed at lower right of screen. Option dip
switches will determine coin/credit combination.

Push the one player cr the two players button. Two players button uses two credits. Player but-
tons are located on the right side of the control panel.

Assaulting tank and reserve tank score will be displayed momentarily.
Number of player tanks remaining is displayed at lower left of the screen.

1st player score is located at the upper left corner of the screen. 2nd player score is located at
upper right of screen.

Hi score is positioned between 1st and 2nd players score.
Player-up score will flash. Flashing stops when player begins to score.



RESET SWITCH AND SLAM SWITCH

The reset and slam switches are both normally open switches located on the front door of the
cabinet. Pressing the reset pushbutton switch by the operator or closing the slam switch through
pounding on the front door will cause the game to go “Game Over” for all players. All credits will be
lost and hi score will be erased and reset to zero. NOTE: Turning the game off then on will give the
same result as the reset and slam switch.

VOLUME CONTROL

Volume is adjusted by the volume control knob on the sound circuit board.

Sub-circuit Sound circuit board
Main circuit board
board
RV Volume controller knob
Q (The volume increases when turned
(W in the arrow-marked direction)

Fig. 2 Position of Volume Gontroller Knob

WARNING: Do not plug the Video Monitor directly into an AC line power receptacle.



A. POSITIONS OF DIP SWITCHES

J MAIN CIRCUIT BOARD
ON Dip switches
SW.7 and SW. 8
S
SW % SW
8
' Fig. 1 Positions of Dip Switches

B. SETTING THE OPTION (DIP SWITCHES)

1. Change-over setting of the mode of game 3. Setting the game charge (Coin & Credit)
(SW1) (SW 3, 4)
Style SwW1 Coin, Credit SW3 SW4
Table OFF 1 coin 1 credit ON ON
Stand up table OFF 1 coin 2 credits OFF ON T
Upright ON 2 coins 1 credit ON OFF
4 coins 4 credits | OFF | OFF |

2. Setting the number of tanks for game 4, Setting the required score for an addi-
(Sw2) tional tank
(SW 5, 6)
Number of tanks SW2

2 tanks % ON Score for Extra SW5H SW6

3 tanks | OFF i 3000 ON | OFF

{Set at 3 tanks when shipped) 5000 OFF ON
8000 OFF | OFF |

No extra ON ON
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CONTROL BOARD DIAGRAM
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CONTROL BOARD DIAGRAM
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CONTROL BOARD DIAGRAM
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SOUND BLOCK DIAGRAM
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MAIN CIRCUIT BOARD PARTS LIST

[1] Integrated Circuit ltem No. | Qty Description

Item No. Q'ty Description 2716 8 Nch MOS 16K bits EPROM
7400N 4 Transistor Logic 280 1 Nch MOS CPU

7402N 2 " NE556 1 Transistor Logic
;2822 ; ” [2] Other Semiconductor Devices

7410N 2 " Item No. Q'ty Description
7416N 1 " 10D1 4 Diode
7417N 1 "

7420N 2 7 [3] Capacitors

7425N 1 " Rating Qty Description
7474N 9 " 100PF/12V 1 Ceramic Capacitor
7485N 2 " 150PF/12V 1 "

7486N 5 " 0.1uF/12V 55

74107N 2 " 1uF/50V 1 Chemical Capacitor
745138N 2 " 10uF/16V 2 "

74S153N | 11 " 100uF/25V 4 '

74S157N 4 "

74S161N | 6 " [4] Resistors

74S166N 4 " Rating Q'ty Description
745174N 4 " MS1028AM 3 1K Resistor Array
74S175N 1 ' 1092 1/4W 3 Carbon Solid Resistor
74S189N 4 64 bits Bipolar RAM 47%) " 3 "

745201N 4 256 bits Bipolar RAM 270 3 "
74LS245N 1 Transistor Logic 330 " 1 "
74LS253N 4 " 5102 2 "

74259N 2 " 1KQ " 8 "

74283N 1 " 47KQ 1 "

74S5288N 1 256 bits Bipolar ROM 47KQ " 2 "

745288 1 Transistor Logic .
74LS373N | 2 & [5] Misc

2116 8 Nch MOS 16K bits Dynamic Name Q'ty Description

RAM Dip SW 1 8 Elements Switch Array

2708 1 Nch MOS 8K bits EPROM X'-tal 1 10.816MHz

b) Sub-circuit board IC location and parts list

SOCKET (40 pin)

161 04 32
(o] [0 ] [0 ]

[ 74 ] ] o8 | [157 ]

Fig. 16 Sub-circuit Board

[1] Integrated Circuit

Item No. Q'ty

Description

7400N

Transistor Logic

7404N

7408N

7410N

7427N

7432N

7474N

74157N

74161N

74166N

NN W =R aalaala

2708

Nch MOS 8k bits EPROM

[2] Capacitors

Rating Q'ty

Description

0.1m/12Vv 13

Chemical Capacitor
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¢) Sound circuit board IC location and parts list

-

Ict 4 ¢
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o
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[4]
o
Ics T Ar Ic7
AAA v ——— 4F CI13
R3|( R34 __
r27 Iclo R55 R35

c3a3
“4F
-
o
~
o
8
c9
“4-
R4}
AAA—

ca —mA— 2 €9 2 ¢ o i
& R20 1 R42
—WA—  R24 —— RS8 4
hd RIS Rs3 + RS54 +,~clz C14

- N AaAA— R25

x o RI!6 Rt17 _,,5( ) RIB L/

L 3+ e ] ()

113 e
| ‘ tici12 /,\+ 1Cr4
17 T —we— Ak
Zer wm A —

LT —w— R23 - R8I c29

R82 RS0 « YL Yy —— -

+© ( )( ) R33
é 2003 ] é 2003 l () 28
ICis IcI6 RE0 +
[ O 11 > o
R8BS RB8 3 cas »
cze
L]

Fig. 17 Sound Circuit Board
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SOUND BOARD PARTS LIST

Location Rating Description
R1 ™ Carbon solid resistor
2 1K z
3 100K "
4 1K "
5 100K K
6 1K "
7 ™M z
8 10K “
9 10K "
11 100K z
12 51K "
13 1K "
14 470K iz
15 1K "
16 1k z
17 75K K
18 51K "
19 1K "
20 100K "
21 1K "
22 200K "
23 1K "
24 51K "
25 100K K
26 51K z
27 1K ”
28 100K o
29 | 1K "
30 75K "
31 1K "
I 3 ™ "
33 330K K
34 1K "
| 35 | 200K o
36 100K "
37 100K "
38 | 10K .
39 10K ”
| 40 200K "
41 1K "
42 100K K
43 10K i "
44 470K X
25 100K "
46 470K ”
47 470K "
I 48 ™ K
49 100K Iz
50 10K I
51 470K z
52 470K "
63 470K "
54 200K "
55 200K "
56 470K v
57 100K "
| 58 200K -
59 100K -
60 100K ”
61 100K .
63 10K K
68 1.50 "
69 2.2K K
70 4.7Q "
71 1.5 ”

14

Location Rating Description
VR1 RV16YP 1K§2(B) Variable Resistor
RB1 MS1038AM | 10KM Resistor Arroy
2 MS1028AM | 1KQ2 "
3 MS1038AM | 10KQ2 "
5 MS1038AM | 10K "
Location Rating Description
C1 0.1u Ceramic
2 0.1u "
3 1 Electrolytic
4 10u "
5 0.01u Ceramic
[} 0.1u "
7 1u Electrolytic
8 0.1u Ceramic
9 0.001u "’
10 0.1u "
11 0.01u "
12 1u Electrolytic
13 0.01u Ceramic
14 0.01u "
15 0.1u "
16 2.2u Electrolytic
17 10u "
18 0.47u Tantalum
19 0.068u Mila
20 47u Electrolytic
21 100u "
22 0.068u Mila
23 47u Electrolytic
24 100u "
26 1000u " ]
27 0.1u N Ceramic
28 100u Electrolytic
29 0.1u Ceramic
30 0.1u "
31 0.1 "
32 0.1u "
33 0.1u "
34 0.1u "
Location ttem No. Description
IC1 uPC1181H Power Amplifier
2 LM324N Quadruple Operational
Amplifiers
3 LM324N o
4 uPC1151H Power Amplifier
5 CD4011CN Quad 2-input NAND Gate
6 NE5S56N Dual Timer
7 CD4013CN Dual D Frip Flop
8 CD4070CN Quad 2-input E-OR Gate
9 CD4040CN 14-Stage Binary Counter
10 NE556N Dual Timer
11 NE5S56N o
12 LM324N Quadruple Operational
Amplifiers
13 NE556N Dual Timer
14 CD4040N 14-Stage Binary Counter
15 ULN2003AN | Darlington Transistor Array
16 ULN2003AN "
Q1 25C945 N-P-N Transistor
D1 10D1 Diode
2 m w
3 - v




CONTROL STICK PARTS LIST
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2SCi11708
25C1106
25C1454
2SCi1693

25A608
25826

25A854 I
2SCi740

25C1815
25A825

252068

BybLE

2sc1722
2sC1723
25C 1625
25A490

25C2242

2s

ci514

- - - - - - -
- - - - - #2035
INTERFACE BOARD P302 TR203 nzio
7
l HomE, $1z€ =707 12w, 5% SYNC IN 6
coiL . ° o A ) A
1K >
R206 r20s /2 5% RED IN 4
330 ——
R203 1/2W,10% A = >
H 15K Ne—1? ]
MAIN BOARD [MO-29 [service e | 172,5% 174%,5% sumw | 2
LSERVICE TIP |
n —— [Pl ¢4 Py
v.0SC v.0SC VPRE C;RIVE J%V.DRIVES a0 V. OUT V. AMP 25c1740 i r201 GRNINL 4
2sci740 2sc1740 2s5C174
TR0, 25h626 TR302 25C1780 1pagy 25CI740 TR304 oo TR30S 25490 TR3OT o ok
dsiigies25A825 25C1815 25C1815 c1815 - A
A C5322 BLACK *
R3iI c201
' R30! 4 R304 v SIZE 35k €313 o sV |ooouFoI‘ LEVEL
8203 [g] $© VR302 % 67v R322 L X306 v
B2ox $R38 2R3 4A321 07 2\ w2 X sse / = =
X301 n:os 2 TIK T 0 -;:06? \ v ] O @ $aceo rece®D 3 2o 20202
5.2v \§ 152473 32" a3 $R313 cnr RO R324 ____cel8 T270 | TR204 TR208 TR206
52076 0K 2 x308 T % 100P 304 27% i - R201 R211 R212 r213
{1 R307 Tsaa3 ¥ ¢ 7 il 26V 1sse: R REJ2 L603 H 91 330 $30 330
V3o feaoz L°%7 liszore o7V SIS 4 (RO %) 7 } 172w, 5% = 1/4W, 5% 174w, 8% 174W,5%
R3284 0.26v o5 |oozz 3 " 0.0082 PP eos 22uMice3a | Reas
820 % —— = 6P 2
' 4 b0z | 06 P ,'f" SV coiz J220 tS'DE PIN ) 80 p202 |,202 l H
152473 Z,QA,V ;as;: 127v \‘ 301 0022|335y | TRNS 2_6’/32 " J
i T Noyost ! Rei3 £33 e : S TR209
00 OIS PN Y i O . L2x 3353, R64l |RE42 S 5
O.i 820 Xx30% -t RSP 33K 3:45‘( a . ! |
' it 15581 3 ?' PP _L 15V > A
["\4 C615 3 3
R3I6 R320 15K V.OUT b3 sy (0.3 'O 1?—
P! o . S0v 7 2 2 R R215 < n218 <
FIZO K0 e TR306 s Ty e[ gy |6 & | ] iy 5o 3 150 <
" T 2%, 1000/ 35v 25C1625 | ee ggf&ﬁ o "y -4 PRCES 174w, 8% vvaw, 5% S 17aW, 3% S
v - TR60I HOR.OUT cob R617 3 FRoru 2
H P RaT 2 2 ROF PROTECTOR 2SCIgawztCioaz 25C o8 sy | Beex g '
c3s R330 TR353 TR354 2SA825 - ”»
Oresv X 25C1740 7 25C1815 2SA1015 /2354826 610 P83 Ay 21a -
—wy N 22 \ L8607 F‘ ]
R W L 0.35um 1. 203 '
2.2¢ R33! R364 | R36S L602 " 4 b € - - - T Y
220x K 3 56k X366 02 . N
RSP FiRDly) RU-I Ve X605 sy
35 354 < sB-2c6L QP 201(7)) 123 1y, vaYsYe | (K
0.0015 a7 Iczsozgp I
' :flszx X351 a0 1008 "DRivE : peos AAANAE Erscs
<15k X 152473 TRNS R635
R35S 12K {RSP 1) TO PEOT
E 5:'2'( =FC‘3)5| ( 2K(RSPI) W \\@) -
T L]
R353| x382 PAMETY 10 PE0?(3) X607
by S g 152473 827 ooy K'\/\ Re-2 - .
- ey TOTTO! MV. UNIT .
AUDIO/ POWER ¢s03  AUDIO OUTA csesa | - R T N
' l R 354 Jrase BOARD ERROR AMP %2705 2 Re3a = 19VJTP22 $
39K Seax 25C 1740 [ xsgi G .
8%232 [ TRSO! €0 801-06) TRS5! A WA P
u » i 2sc1723 LN, 9
H RS HOR.0SC TR352 wsea)" 2| e
850K 2sci722 W
7 T:ASBS;4/25A562 15V VR403 ase [1&
2.7x
VERT/HOR —— ] <0 oo 2 2sc 2242 [l oI O o
BOARD 4} R632 J RCU 1
"o < OFF —W -
s R4I7
30v ’ 2.7 0
JRC )
TO R635 “xg09 ®
Ru-2 ]
e ~vomY P
25C 1106 o e cpes %g% ! Reig 2, L
X601 TO P302(Q) 22(RSP1) 470K (RC 172} 04
RM- 24 /ERCO4 -06 25C 1454 27V = W 4 08
L€ Y ce2s ”» o»
160V Ra14 [SCREEN |3 1.5Kv|
@9607 2K  VR406
- v [33] L2 L
B.OUT ovfa, ry . RCy) Ta0s  cact | Re22
S TR4O3 I;gs :ves:)gz #E GO0/ suvg ) ARS:(;)E I
C 20 w03 %00V 5, (RC /21
Ci514 gy g, 9 43T ne0s X 160V
(= e Paot 4
fp L Res o [ -E{ Totatstz TILJ 1302
J40|
SERVICE TIP B ysyeya Y2 Y { 3'Yz
15V OL
}

K4602-5796
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|
|
|

AC LINE PLUG

‘3___}\/4%

EDGE CONNECTOR
MAIN CONTROL BOARD

of\ﬁxcz J
VOLT/
BOTTOM BOARD RECULATOR | ¢
1% [] *
INPUT i Z5]* | | 2 o N [e88 +5V.D.C. .
*
(WATBHOS) T E L « N 88 +5V.D.C. c
¥*
REF T o] 21 L Y N 53 +BVD.C. GROUND | o v bina
oUTPUT TouF  $30W | remmx | _‘_) - 23] * +12V.D.C £
| ) NP 5a] * +12V.D.C_GROUND :
¥* -
I j[') 4 [o77 5V.D.C. i
* -
N 52 5V.D.C. GROUND 5
I NN 200] * +I5V.A.C. s
INTERLOCK ~ ON—OFF evrvotumnd —
NOTE 4 SWITCH SWITCH ﬁagzosl 1 1N PS 300] * +15V.A.C. GROUND 7
Eil_ SAMP ° [ 1 [ L L1153 | I NC—P>| 6 [>M—N.c.
LINE SLo-BLO o | \., R NC—1>| 8 [>—NC. SPEAKER
| 100 L
FILTER i I N 2 NC—P| 11 [>—Nc. . 80
- I ) Ol ) com 3 - SWATT
: N 130 POWER SUPPLY
115 SEE SCHEMATIC FOR
DETAIL
l 100 |
coMm
T | Ac. Power ' _ |
1 | recepTacLE INC__< o [d—ne
—=|— - [Ne— : :_N‘cA com RFjET
130 Jio | Bl L 6 ld— SWITCHES e b00R l K L CRT
9'5V'A"§j4 AMP | SLAM CHASSIS E 531 1 s3] 5 MONITOR
100 T~ 9 i: f GND l 7 |RED 2 122 a
lcom d4— = & |GREEN [i33] 3 133 Ll
3] [7o0 5 |BLUE_ [#a 4 134 2
I _— - =
GROUND Jd { | T [SYNC 58] l<|s 155 6
STRIP T0
A 6 | 8 9 PLUG D —< | 6 | X 54J_L
| PIN3 =
Jd [
I 700 N
[5] I
| 677 27
| [e88] 4
522 24
<| 8
B-V2014 _] ] E -
—_— | |- STARTER T
i 10 3 |7
9 , |
54 * 6 [Fa1* :
541 % L | .CONTROL PANEL. .
- I 4 chassis = T[4 l
[54] 3 |l_To PLUG K, PIN &
- T ["MONITOR CHASSIS GND I
_[541 2 |¢|-TO PLUG €, PINS
* +5V.D.C. GROUND FLUORESCENT LAMP CIRCUIT
= TR, L, ——— —————
Ea* : - Ea*
. I NAc.—C i |eb—ne. -——
= ne—K| 12| I CONTROL PANEL BREAKOUT TERMINAL
- - - MoonTRoL STick — — (SEE NOTE 6)
| PPER ! l— [322] 14 NOTES:
_UPPER | _ (22| e
| RiGnT © i K 3P | 2]l |, I DENOTES WIRE COLOR.
I | I 3 0 BLACK 5 GREEN
| | ueper 2 30 2 En| ./ | BROWN 6 BLUE
l LN I EAT | P 2 RED 7 PURPLE
| 3 ORANGE 8 SLATE
| [300] 20 4 YELLOW 9 WHITE
UPPER 3 360 0 300 v
| [ LeFT | 4 [0l |y 2. % INDICATES I8GA. WIRE.
333 3. 230V OPERATION
' |_RiGHT ~ 5 | 33 N [333] e 15
| ! S =L |
377
I | LEFT 5 6 4 Bl 377 19
| d G W
| [3e8l
LOWER AT 366 [36¢€] 18
4 B 7[>
| : LEFT ] s v
| 365
LOWER 8 355 36581 17
I | 1 o +_ [ €| _< 355 v
| | 344
9 344 344 16
} o—+ l 5 = '
NCAT> 11| >—NC. 4. PRIMARY FUSE VALUE.
NC. 8 |>—nc. 1I5V.AC. 5A SLOBLO.
N TF’ 230V.AC. 2.5A SLO BLO.
2 PLAYERS [a22] [a22]
——° 13 Y 5. FRONT DOOR LAMPS: #44 BULBS,
| PLAYER 4l 2 [ar] 21 6. MOUNTED ONLEFT SIDE OF CABINET.
J .
T——OFIRE 5 [333] 1Ly 14 333 22
4331 , 15 433 23
= L], 5 2
I I

I I
L ]
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