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CALL TOLL FREE (800)854-0523 (outside CA) ® (714) 549-7373 (within CA).
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-~ BUILDA
' MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-
sive Sound Computer for 32-128 “One
2 Stop Sounds” (total organ presets).
Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OWERS

Wersi Organs & Kits

Wersi Electronics, Inc. ]
Dept. 11 []

Dept. 11

]
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video recorders

Toshiba and BASF. Neither system has
a revolving head drum. Instead, they
move the tape rapidly past a fixed head.
To get reasonable recording times, both
systems also use multiple tracks (300 for
Toshiba, 72 for BASF).

Both systems also bear the same ini-
tials: LVR. But from that point on, all
similarities (even what the initials stand
for) cease. Toshiba’s Longitudinal Vid-
eo Recorder uses an endless loop of tape,
running at 5.5 meters (18 feet) per sec-
ond; the 135-meter loop runs through
the recorder in only 24.6 seconds on
each track. With 300 tracks, the total
recording time is two hours.

In BASF’s case, “LVR” stands for
Linear Video Recorder. This system
does not use an endless loop, but instead
reverses at the end of each of its 72
tracks. With a tape length of 600 meters
(1968 feet) and a speed of 4 meters
(13.1 feet) per second, each track lasts
150 seconds, or two-and-one-half min-
utes. Track-switching time is a bit long-
er than Toshiba’s (100 as opposed to 28
ms), but occurs only about one-sixth as
often. While Toshiba’s tape will meas-
ure the standard half inch (13 mm),
BASF’s will only be 8 mm wide.

Both systems have advantages over
helical-scan systems: mechanisms can
be simpler (Toshiba claims a one-third
saving in parts), and cost lower (Toshiba
hints at recorders for about $500, and
playback-only machines for about
$300). Access to any part of the tape is
quicker, too: Toshiba cites a maximum
access time of 8.4 seconds to get from
the first to the last track of its LVR,
with 33 -seconds the worst possible ac-
cess time to any point on the tape. Both
also open the possibility of cheaper com-
mercially recorded cassettes. Tape costs
will be low and duplicators will be able
to make copies in far less time than
required for helical-scan tapes.

BASF’s LVR, already sold in Europe,.

will be built in a California plant now in
operation, and should be on the market
soon. Toshiba’s will probably be avail-
able late this year. Toshiba also hopes to
have the ultimate video portable—a
camera with recorder built in—in about
2 years. As BASF’s cassette is even
smaller, they’re likely to come out with a
similar product.

But the smallest tape cassette is prob-
ably Funai’s. Its CVC (Compact Video
Cassette) system records for 30 minutes,
and uses quarter-inch tape, so its cas-
sette is only about one-fourth the BASF
cassette’s size, and its player is about the
size and weight of a large portable audio
cassette recorder. Technicolor may im-
port it into the U.S. Other than that it’s
a helical-scan system, few details have
yet been released. &
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PLAY “SPACE BATTLE”
ON YOUR

VIDEO MONITOR

Here’s an exciting visual game program for
computers using an RCA COSMAC 1802 CPU

BY DONALD R. SCHROYER

HIS program for 1802-based sys-
L tems equipped with an 1861 video
display, puts you and your opponent in
command of a pair of space vehicles.
The ships move in accordance with com-
mands entered via the hex keypad, and
fire their weapons via a pair of pushbut-
ton switches tied to input lines EF3 and
E.F4‘ When a player has scored eight
hits against his opponent, the losing ship
JUNE 1980

is displayed as destroyed. At the end of
the game, the score is displayed. About
2K of memory is required.

The Program. This consists of an ini-
tialization routine, six subroutines, the
main program, six data pointers and six
data locations. These are shown in Ta-
bles I through IX.

The Input and Movement subroutine

shown in Table I inputs data via the hex
keypad. Depressing keys 0, 4, 8, or C
results in movement of the left ship.
Keys 0 and 4 move the ship downward
with O causing motion at twice the speed
of key 4. Keys 8 and C move the left ship
up with the rate of movement doubled
when key C is depressed. Keys 1, 5, 9, or
D freeze the left ship where it is.

Keys 3, 7, B, or F operate the right
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space battle

ship in a like manner. Keys 2,6, A, or E
freeze the right ship. If your system has
a hex display, the last two movements
will be displayed.

In operation, movement of the two
ships is accomplished by changing R(7)
the left ship position pointer, and R(8)
the right ship position pointer. The ships
are moved up by subtracting 08 from the
pertinent position pointer. Downward
motion is performed by adding 08 to the
pointers. To double the speed, 10 is add-
ed or subtracted. The subroutine tests
the last position of each ship to assure
that neither moves out of the screen’s
display area.

The Load Counter R(5) subroutine of
Table II replicates the data pointed to
by R(3) at the display location pointed
to by R(7). The data pointed to by R(3)
forms the silhouette of the left ship. The
silhouette of the right ship, pointed to by
R(4) is loaded into the display area
pointed to by R(8).

The Left Fire Counter R(A) subrou-
tine of Table III tests the switch wired to
EF4. If this line is low, the data flag is
set and R(9) is called, otherwise the
main program continues. The Right
Fire Counter R(B) subroutine of Table
1V tests EF3 in the same manner.

The Weapons Counter R(9) subrou-
tine of Table V is brought into play only
when called by subroutines R(A) or
R(B). When entered, the Weapons sub-
routine tests the data flag and fires eith-
er the left or right ship’s weapon as
appropriate. The weapons of both ships
cannot be fired simultaneously, and this
is compensated for in the main program.
The Weapons subroutine also tests each
firing to see if a hit has been scored. If
so, the score stored in R(E).1 is incre-
mented by adding 10 for a left hit and
01 for a right hit. Register R(E).1 stores
the left score in the high four bits and
the right score in the low four bits. The
Weapons subroutine tests to see if either
score is equal to eight. If so, the game
ends with the score displayed, otherwise
the program continues.

The Interrupt Counter R(1) shown in
Table VI displays a two-page segment of
memory in a 64 x 64 format. This dis-
play area is from 0400 to OSFF.

Table VII, Main Counter R(F), is a
sequence of calls to the various subrou-
tines. Since the Weapons subroutine
cannot simultaneously fire both ship’s
weapons, the left and right fire subrou-
tines alternate. Once the program is
running, the alternation gives each
player roughly an even chance of firing
first if both fire switches are operated
simultaneously. The main program in-
serts a delay routine between each call
to R(C) and' R(5) to slow the ship’s
movements for easier control.
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Fig. 1. To implement the
space battle program, the
circuit shown here must
be duplicated, with one
attached to EF3 and the
other connected to EF4.

TO
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SWITCH
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Note: A cassette tape of the program for
Space Battle is available from Donald R.
Schroyer, 209 Brinker St., Latrobe, PA 15650,
for $10.00.

JUNE 1980

In addition to the mentioned pointers,
reg_ister R(6) serves as a temporary
pointer to save and increment other
pointers. The stack pointer is R(2) with
the stack starting at 063F.

Memory location 0607 contains the
current move instruction for the left
ship, while 0608 contains the same data
for the right ship. At Initialization (Ta-
ble VIII), the contents of these two loca-
tions are 01 and 02, respectively. As
stated earlier, R(E).1 holds the current
score and is loaded with 00 on initializa-
tion. R(E).0 is an index counter used in
loading the ship silhouettes and firing
the weapons. R(D) is used to load 0607
and 0608 and for delays encountered in
the main program.

Table IX contains the remainder of

‘the program. Both the left and right ship

are illustrated. Location 0610 to 0619
contains the blast that occurs after every
hit and the debris of the destroyed ship.
If the ship is moving fast enough at the
time of a hit, debris is shown scattered in
its wake.

Hardware. The only hardware con-
nection required is a pair of circuits sim-
ilar to that shown in Fig. 1, with one
connected to EF3 and the other to EF4.
These are the weapon firing switches.

Playing the Game. [oad the pro-
gram from Tables I through IX, making
sure that the correct code is placed at
the correct addresses. Since the 1802
starts running at address 0000, key in
CO0 01 00 starting at address 0000. Save
the program on cassette if you have this
provision.

To begin the game, reset and run the
computer, then depress and release the
INPUT switch on an ELF II, or bring the
EF4 line low then high. The two ships
will appear in opposite diagonal corners.

The left ship cannot move until the
right player has made a move. Once the
right player has moved, the left ship will
move according to the keypad data last
entered. To fire the weapon, depress the
appropriate FIRE WEAPON pushbutton
switch. When the program is restarted
after eight hits, each ship can be moved
across the screen to remove “‘ghosts™.

Program Changes. If you desire an-
other look for the spaceships, try the
alternate versions shown in Table IX.
You can even design your own ships
using graph paper. Make the first and
last two bytes 00 or the ships will leave a
trail as they move.

The winning score can be 1,2,4 or 8 as
determined by address O03EA. . To
change ship speeds, locations 065D and
066A can be loaded with higher num-
bers to slow the ships down. If you desire
more speed, use 01 or NOP’s. O
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