AZZ IT UP WITH
OUND MASTER

Create dazzling sound effects
and perfect harmonies on your
Apple I, without any extra
hardware

nee you install this short assembly language routine, you
need only a few Applesoft statements (o jazz up your
programs with two-part harmony or any of a number
of spcilsound effcs. Sound Maser gives you he sy o prckce
only beeps but also bleats, blats, bells, buzzes — and even music
"o Gont ced 0 Know oiher music or assemly anguage t use
this routine: the demonstration programs will introduce you to a wide
variety of the types of noise Sound Master can create. By listening
10 these sounds and observing the parameters that create them, you'll
pick up the technique of creating the sounds you need for your
programs.
Sound Master started out as an attempt to alter Douglas W_ Jefferys®
Nibble Duet (Nibble, Vol. 6/No. 12) o allow control of the pitch
of the second voice. Like all projects of this nature, it seemed 1o
ke on a life of its own, and cvolved far beyond the original program.
Sound on the Apple I is produced by clicking, or **toggling,”
the speaker. A single click is barely perceptible, but when you click
the speaker several times in rapid succession, a tone s produced.
Asthe time between clicks varics. so does the pitch it produces. The
tone of a given pitch can be represented graphically as a series of
1's and 0's, where the speaker is toggled at times corresponding (o
the 1's, and not toggled at times marked by O's. For example,

100000010000001200000100000010000

1 we had two speakers, or voices, we could superimpose two tones:

1000000100000 0000001000000 1000
10061000180010021000100510001000

Sound Master simulates this by ORing the two tones: If, at a given
time, one or the other tone (or both) requires a toggle of the speaker
it is toggled.

The tone produced by ORing the above two lines would be

10001201100010101000110010061000

USING THE PROGRAM

Sound Master has two catry points. CALL 768 emulates Nibble
Duct. CALL 774 is the main entry point into the sound program
Both entry points require the same four parameters: a delay parumeter
two pitch parameters. and a length parameter.

“The first parameter, PDIST. allows you to delay the starting time
of the second pitch value (see Table 1), You sct PDIST at the be-
ginning of your program and ignore it from that point on. To set
PDIST from Applesof. simply POKE 6 with any value from 0 02

The value in PDIST affects the character of the sound bes
produced. For example, when both voices are st to the same pn.h
PDIST acts as a volume control with 1 being the softest and 127
the loudest. The most dramatic change in volume oceurs within the
range of 110 30. The example called door bell in SOUND. DEMO3
uses PDIST as a volume control

However, PDIST does not always work as a volume control
PDIST's cffect depends on the ratio of PITCHI to PITCH2. Four
unique types of sounds and the effect of PDIST on them arc listed
in Table 2. SOUND.DEMOI provides a demonstration of three of
the four sound types (same pitch in both voices, fundamental plus
a harmonic fifth, and duet emulation).

The pitch parameters, PITCH 1 and PITCH2, detcrminc the pitches
and the timbre or sound quality of the pitches produced., depending
on the relationship of PITCHI to PITCH2. The memory locations
that store PITCHI and PITCH2 are 7 and 8, respectively.

The Duet entry point requires only onc pitch value (PITCHI or
POKE 7,n), and generates the second pitch value itself. Use the Base
Value column in Table 3 to determine the values of pitches poked
into PITCHI for DUET. The Sound entry point requires you to set
both pitch parameters before CALLing the routinc. Table 3 con-
tains a listing of the values needed to produce a variety of musical
sounds. A value of O in PITCH will produce no sound, but the length
values will be exceuted. giving you an exactly timed pause or rest.




The length parameter determines the duration of the pitches
produced. It also affects the character of the sound: extremely short
lengths like one or two produce percussive sounds, while longer
lengths sound more organ-like. To set the length parameter from
Applesoft, simply POKE 9 with any value from 010255, Tatie 4
it usel length vaues for a variey of iy

The proper syntax for using the Duct and s.m..u entry points is
<

Duet Sound
POKE 6.PDIST  POKE 6.PDIST
POKE 7.PITCH1  POKE 7,PITCHI
POKE 9 LENGTH  POKE 8.PITCH?
CALL 7 POKE 9. LENGTH
CALL 774

“The three demonstration programs show you how 10 use the Sound
Master with Applesoft. Most of the demo programs employ s
kind of loop. cither a FOR/NEXT loop or a GOTO and IF/THEN
statement. The music programs require a large amount of data, so
2 READ/DATA statement is included in the loop.

ENTERING THE PROGRAM

If you have an assembler, enter the source code in Listing 1 and
save the assembled object code as SOUND. If you don't have an
assembler, use the hex codes from Listing 2 and save the file with
the command

BSAVE SOUND AS300,L$56

Enter the Applesoft program in Listing 3 and save it with the
command

SAVE SOUND .DEMOL
‘Type NEW, enter Listing 4, and save it with
SAVE SOUND.DEWOZ
Type NEW. key in Listing 5. and save it o disk with the command
SAVE SOUND D03

For help with entering Nibble listings. sce the Typing Tips section.

Table 1: Function of Variable PDIST

PDIST=0 12 3 4 567 8910111213141516
PITCHI=5 s X 3 X
PITCH2=5 s i X X
Output X X X
PDIST=1 12 3 456 7 891011 1213141516
PITCHI =5 & X X X
PITCH2=5 s X X
Output X X X X X X
PDIST=2 12 3 4 567 891011 1213141516
PITCHI=S5 5 X 7 X
PITCH2 s X X

Output XA X AT X

s = starting point of pikch
toggle speaker

an offet value that delays
H1 and PITCH2 star a the same i, If
PITCHI. I PDIST =2 then PITCH2 stars
‘ « PITCH ad PITCH? i 197 Vil
are possible, but they are cquivalent o values below 127, For
2-259, 32253, e, hocawse

the starting point of PITCH2_If PDIST =0

PoIsT
hen PITCY FoiSToL s PITCHR s

ample, |
Sa's sr PITCHI and 353  heore PITCHI

HOW THE PROGRAM WORKS

Like all sound programs for the Apple. Sound Master accesses
the speaker softswitch at memory location SC030 (49200 or — 16336
decimal). Either a read or write 0 this location will toggle the speaker
Pitches of different frequencies are produced by changing the rate
at which the speaker is accessed. Accessing the speaker quickly
produces a high pitch, while accessing it slowly produces a low pitch

Table 2: Sound Types

Sound type: Pitch ratio:

Same pitch in both voices w0l

Fundamental plus @

harmonic of  ffth 203

Duet emulation NN+ 1

Harmony 410 3 (Perfect fourth)

910 8 or 10 109 (Major second)
16 10 15 (Minor second).
Theoretically 31 2. 510 3, 810 5.
1508, and 16 t0 9 shoid procce
the missing intervals, but

reason they do not produce

desired results

urm of PDIST:
T=0 protices e ol iy sce e vahe i PDIST
uamr( 0, it acts as a volume control, with | being
Kol . 127 e howdost: The st dramats chags in lams cocrs
within the range of 1 10 30. PDIST also affects the sound quality. The
nd is somewhat like an oboe or reed s10p on an organ

PDIST
i grea

sound,

=0 sounds bassoon-like with a harsh edge on the sound. If PDIST
than zer0. a metallic or robotic-like edge i added to the basic
ind the quality is more throaty and harsh as the valu irreases.

PDIST has a very sublle effcct on sounds produced by DUET. The value
in PDIST determines the attack on the note, not the sustaincd sound or
sound quality. The softest attack, and closest to Nibble Duet, is a value of
210, The sharpest or crispest attack is 127.

PDIST should slways be set 1o zero. Any other value distonts the sound
Timbre or sound qualit s the iraditional **buzzy"" sound, only you hear
two pitches instead of one.




P 180,135 180,160 180,170
F# 168,126 170,153 170,160
G 160,120 160,144 160,150
Gt 152,114 150,135 152,144
A 144,108 I“llo 144,128 144,135
A 136,102 135,108 135,120 136,128
B 124,93 125,100 126,112 126,119
(&) 120,90 120,96 120,108 120,114
cr 112,84 (115,92) (110,99) 112,108
D' 10478 105,84 104,96 105,98
D 100,75 100,80 (102.85) 9988 98.91
E' 92.69 ©0.72) ©0.75) ©0.81) 3
F 88.66 85.68 (®4.70) ®4.77) 85,
Lis (82,63) * .
G 80.60 80,61 78.65 .
@6.57) 75.60 12.60) @264
68,51 70,56 70,60 70.63
. 65,52 66,55 66,60
(64.48) . . 63,56 .
6045 6048 60.50 60. 6056
RATIO: a3 54 65 9:8 or approx.
10:9 16:15

Values in parcnthescs () are 30 out of tune that they should be avoided
Anasierisk (+) means there are no values for hat inerval
To get “one voice™ sound, POKE the BASE VALUE into bath pitch sddresses

POKE 7.66 - REM PITCH1
POKE 8.66 - REM PITCH2
To produce one of the iniervals on the chart, POKE the first valuc into PITCHI and the sccond valuc into PITCH2
POKE 7.66 : REM PITCH1
POKE B.44  REM PITCH2

To prodace # rext or pause, POKE 4 z¢ro into PITCHI: the value in PITCH2 docs not marter

Machine language is uscd for sound programs because BASIC is
100 slow 1o produce more than a few low buzzes. The need for
machine language can be illustrated by executing this simple BASIC
program:

10 X = PEEK(-16336) : GOTO 10

Sound Master uses eight zero page locations that are unusad by

| cither DOS 3.3. ProDOS. Applesoft. or the Monitor. Six additional

unused zero page locations, $FA through SFF, arc available for
modifications

Lines 30-32 establish a relationship between PITCHI and PITCH2
that produces an output very similar to Nibble Duct. The pitch value
in PITCHI is copied to PITCH2. Then PITCH2 is increased by onc.
After this initial setup. Duet falls through to the Sound entry point.

Lines 36—38 copy the LENGTH parameter you enter into
LENGTHA, an internal length parameter used by the Sound rou-
tine LI:N(;]H A is then increased by onc in order to compensatc
for the logic employed by the program. If it was not increased by
one, | would be decremented 0 and 0 would be decremented (o
255 because the value in LENGTHA is decreased by one before be
ing checked by the logic statement BNE (Branch Not Equal) in lines

| 71 and 84,

Lines 4046 check PITCH1 to make sure it is ot zero. If it is
zero, then the program branches 1o lines 76-85 to delay the program
for the amount of time indicated by the length parameter. If PITCHI
is not zero, then PITCH] i copied to PITCHA and PITCH2 plus
PDIST is copied to PITCHB. There is a chance that PITCH2 plus
PDIST is more than 255, which will set the Carry bit. So line 46
clears the Carry bit just in case it as set

Lines 4749 set the speaker flag, PLUCK, 10 zero and the X-
register to zero. The value held by PLUCK indicates when the speaker
should toggle. If PLUCK is zero, then the speaker will not toggle.
If PLUCK is any number greater than zero, then the speaker will
togtle and rset PLUCK 10 zero
cgister is an internal length paramcter that ensures all pitch
\uluu execute in roughly the same amount of time

Lines 53-72 contain the section of the program that actually pro
duces the sound. The program flow in this scction is a single loop.
that travels from VOICEI to WAIT and then branches back to the
top at VOICEI

Lines $3-57 make up the code for VOICEI. PITCHA is decreased
by one, and then checked to see if it equals zero. If PITCHA con- |
tains a value of zero, the speaker flag is increased, the original pitch
value is restored in PITCHA, and control falls through to VOICE2.




Table 4: Rhythm Values

RHYTHM
<-Slower

Whole - -0 %2 8

Dotted 22 216 180 144 9
Half

Half 68 14 120 9% M 4 2

Doned- 126 108 % ™ 54 3% 18
Quarter

Triplet/ 11 9% 8 6 4 RN 16
Half

Quarter 8 ™ & 48 3% u 1

Dotted 63 st 45 36 27 18 9
Eighth

Tripleu s a8 - T |
Quarter

Eighth © 3% 0 1 18 12 6

Triplet/ 27 2 a0 e PRI
Eighth

Sixteenth 2147 Igediiisy et Y il 3

T use the rhythm values above, simply POKE the salus o LENGTH before
CALLing Sound or Duct

POKE 9.48 : REW LENGTH

These shythm valucs were scecid for theie ability 0 provuce boch simple and con
pound metrs (rhyihns tat are mliples of 2 and 3). To compute your ow rhy
values. select a value for the quarter note and divide or muliply by
other values. To get compound metr (.., tiplets). divide or muliply by 3

If the value in PITCHA s not zero, the program branches dircctly
1o VOICE2 without setting the speaker fla

Lines 58~62 contain the code for VOICE2. VOICE2 works in ex-
actly the same way as VOICEI, except it branches to or falls through
10 TOGGLE

Lines 63-67 have the code for TOGGLE. First the speaker flag,
PLUCK, is checked to see if it contains a value greater than zero.
If PLUCK is greater than zero, the speaker is accessed, PLUCK
s restored 10 zero, and control passes on to WAIT. If PLUCK equals
zero. then control passes direetly to WAIT without toggling the
speaker.

Lines 68-72 contain two length parameters. The X-register con-
tains the low length parameter, initially sct to the largest value.
LENGTHA contains the high length parameter, set by the user. First,
the X-register is decremented by one, and the program branches to
VOICEL. This cycle continues until the X-register reaches zero. Then
the length value contained in LENGTHA is decreased by one and
the program branches to VOICEL. This cycle, decreasing the X-
register until it reaches zero and then decreasing LENGTHA. is con-
tinued until they both reach zero. The program then returns to the
calling program, which s usually BASIC, via the RTS in line 72

MODIFICATIONS

You can make the process of writing alternate entry points to Sound
Master much casier. Move lines 53-69 to the end of the program
and add an RTS 1o the end of it. Then rewrite lines 53-72 to read
as follows:

57 PLAY ISR voICEL

LENGTHA
BNE PLAY
RTS

»
60

LENGTHA parameter. Other possible additions or modifications
could include:

1. An entry point designed specifically to produce game sounds.
Game programs usually can increase or decrease the pitch
quickly, like **Ascending Fifths™ in SOUND.DEMO3, only

at machine language speed.

An ampersand or external command routine would make

Sound Master easier to use for the Applesoft programmer.

You could use the volume control controlled by PDIST with

pitch ratios of 1:1 to produce a pseudo-vibrato. This could

be accomplished by increasing and decreasing the volume
level as the sound is produced.

The truly ambitious could use the volume control o develop

an ADSR envelope on each note produced. This routine

Engineering’s Su
six parameters to
control the ADSR envelope. These six parameters are At-
tack, Volume, Decay, Sustain, Release, and Gap. Attack is
the rate of the notes increase in volume. Volume is the
volume level reached by Attack. Decrease is the rate of
decrease in volume from Volume to the sustained volume
level. Sustain is the volume level held throughout most of
the note’s existence. Release is the rate of decrease in
volume from Sustain to no sound. Gap is the minimum
length required to release the note.

oo
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LISTING 1: SOUND Source Code

These simple modifications allow you to CALL the sound-pr
routine without having to worry ‘about the extra baggage of the

7
38 1SETUR roR bukT
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|
| LISTING 1: SOUND Source Code coninued
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END OF LISTING 1

LISTING 2: SOUND

Start: 300 Length: 56
97 E6 28 AS 09
05 0; A5 7 FO 35
o0 65 06 85 18
85 1E AA C6

07 AS 07 85 1A
0 E6 1E AS

48 F0 67 8D 30
64 1E CA E
8F 60 A2 07 CA
8 FD EG 01 B2
82 Fo 60

TOTAL: E686

END OF LISTING 2

LISTING 3: SOUND.DEMO1

N .
CO |28 REM « SOUND.DENOI

= BY JIM RICHARDSON
» COPYRIGHT(C) 1988

B in 71 wna e

M | 120 PRINT cms o) ZoLoAD swm'
ac PD(2) = 3:PD(3
u

a8 0:PD(6) = 1:PD(7) = 15:PD(8) = 0:PD

06 20 TO 4:STYPS(N) = "SAME PITCH VALY

65 "1 T0 17 NEXT N

EA =5 TO 7:STYPS(N) = "FUNDAMENTAL + F

8 = "2 70 3" NEXT N

89 = 8 TO 9:STYPS(N) = "DUET EMULATION

REM 5 BLANK SPACES

49 | 200 RTS(N) = N TO N+l": NEXT N

3A | 210 VIAS 9: HTAS 12: vnmv “SONG: 'CHARGE' "

1 | 220

St | 230 REM SOUND LOOP FOR SOUND

68 | 240

4€ |25, PO N =g T0 9: POKE 6.PD(N): IF N > 4 THE

/3

61 | 260 vun 11: HTAB 6: PRINT "SOUND TYPE: ";STYP
(N

so | 270 VTAB 13 HTAB 11 PRINT IRATIO: - :RTS(N)

c2 | 280 VTAD 15: HTAB 16: PRINT REM 3 BLANK

76 | 29 VPAB 35: HTAB 11: PRINT "PDIST= " :PD(N)

54 | 300 RESTORE : IF N > 7 THEN 370

C6 | 310 FOR M = 1 TO 8: READ P1.LE:P2 = P1 - MTPL

34 [ 320 POKE 7.P1: POKE B.P2: POKE S e
XT M

4F | 330 NEXT N

55 | 340 REM --

AE | 350 REM SOUND LOOP FOR DUET

97 [ 360 REM ceeveesce .

71 | 370 FOR M = 1 TO 8: READ P1.LE

F3 | 380 POKE 7.P1:. POKI CALL 768: NEXT M

30 | 390 NEXT :'HOME : VTAB 23: ENO

28 | 400 REM «

a0 ReM DATA FOR * CHARGE
As | 420 cassessusnsr
& | 430 DATa 159.24.120.24.93,24.78,24,0,20,93.12
0.
TOTAL: 3101
END OF LISTING 3

LISTING 4: SOUND.DEMO2

37 REM - .
co REM - SOUND.DEWO2 .
89 REM + BY JIM RICHARDSON -
AE REM - COPYRIGHT(C) 1988 -
c8 REM - MICROSPARC, INC. =«
24 REM - CONCORD. MA 01742 «
a5 REM =esvevevoes H
86 3

27 PRINT CH

98 | 100 PRINT CHRS (4) BLOAD SOUND"

. PRINT "AND IL

N.T: PRINT -

WILL BEGIN WITH THE®:
ST INTERVAL, THE FOURTH. AND"

T /PROGRESS ON T0 SUCCESSIVELY SMALL

ss | 140 PRINT "INTERVALS . - 00SUB 570
@8 | 150 HOME : VTAB 3: AROUND THE F’
APORY. A FORM OF - PRINT

WN AS ORGANUM (ALSO CALLED": PRINT

INT  THIS DEMONSTRATION

LUSTRAT

1FTH CE

PRINT "MUSIC KNO

PRINT

“PLAIN SONG OR GREGORIAN CHANT) EMERGED."

RINT

mum jORGAMUM USED PARALLEL OCTAVE:
PRINT : PRINT *

EMoDAL MELODIES.

Rs I LATER ERAS TENDED To AVOID"

s 1
NIZ



LISTING 4: SOUND.DEMO2

F1

72

24
82

cr

6
a

170

180

200
210

420

as0

as0 "

CRINT “THESE INTERVALS BECAUSE IT SOUNDED
CH LIKE CHURCH NUSIC
% Gosua 570
HOME : VTAB 3: PRINT ° THEREFORE, FOURTH
WILL BE OF LIMITED". PRINT . PRINT 'VALUE T
00U MHEN HARMONIZING MOST®: PRINT - PRINT
CAN BE USED WHEN
PRINT . PRINT A usmsvn CHURCH MUSIC FEEL
1S DESIRED
"FRESS RETURN To HEAR A DEN
PRINT : PRINT "OF MUSIC HARMON
IZED WITH PARALLEL": PRINT : PRINT FOURTHS

"Gosus 570: Gosus 660
HOME - VTAB 3. PRINT “THE WOST USEFUL INTE
RVALS AVAILABLE TO PRINT "YOU ARE
THOSE OF MAJOR AND MINOR THIRDS
A 'C’ MAJOR SCALE CONSTRUCTED OUT
NT - PRINT “THIRDS WOULD BE AS FOLL

LETTER PITCH : REM

INTERVAL NAMES VALUES: REM

240.192": RE

216.180

PRINT 120,96
GOSUB 570

HONE : VTAB 3
THIRDS 1S FAIRLY IN": PRINT
TTHIN THE FIRST OCTAVE -
PRINT : PRINT °.. .BUT THE SECOND OCTAVE IS
NOT.*: GOSUB_66¢

PRINT - A SCALE WADE UP OF

PRINT *
PRINT
A

TO AVOID THESE INT

VALS IN THE SECOND

HOME : UTAB 3: PRINT ° INTERVALS OF SECOND
S MAY BE USED IN": PRINT . PRINT "MANY WAYS
. THE WOST USEFUL OF THESE IS: PRINT
PRINT “AS A DOMINANT SEVENTH CHORD.": PRIN
PRINT “THE DOMINANT 7TH CHORD IS B
UILT UPoN THE PRINT *FIFTH SCALE DEGREE
IN THE KEY OF 'C'": PRIN
PRINT “THAT WOULD BE THE NoTE G-
™

THE G 7
PRINT "CHORD IS SPELLED G-B-D-
NT “COMINANT 7TH CHO

PRINT
F. TO SUGGEST THE': PRI
RD USE THE ROOT AND THE®
(IE. Gosus 5
VTAB T 18 usuLLy
PRINT RESOLVED IN
FOLLOWT
PRINT
7TH CH
TaB 14: TRINT 1 c.
GOSUB 660; GOSUB $70: HTAB |
PRINT "2 F-G C-E SUB 6
§0: cOsuB 570 MYAE 1° VTAb 160 PRINT 3. ¢
&P C-E": GOSUB 660: GOSUB &

TRouE : vras 3 PRINT * THERE IS ONE OTHER
DEVICE THAT IS INT ; PRINT “AVAILABLE ¥
1718 CALLED" RINT

7 "R EAN BECAUSE THE NOTES. SLOWLY

PRINT - PRINT TAPART LTKE A FAN BEING UNFO
ED. *

PRINT

FANS CAN BE EITHER OBLIQUE (IE
E 1T FRINT TE WvEg milLE mz om
ER STAYS THE

RARY (TE. B0TH NOTES. MovE

FOLLOWING ARE SEVERAL EXAM
GOsUB 570

PRINT "I. OBLIQUE FAN
83 VAR 5 PRINT o STEPWISE MOTION .
HTAB 5: VTAB 7: PRINT

660

ToRINT . PRINT -
RiNr - pRINT

n:s LOF EANS.

HTA

c2

a0

sie

CHROMATIC

480 GOSU
NG

20SUB 570: WTAS §: VIAG 8: PRINT -2. CLOSI
NG”: GOSUB 660. HTAB 3 ovie 10

CosuB 570. HTAB 5. VTAB 12 PRIN
T o1 OPENING: . GOSUB. 66
B 570: HTAB 5. VTAB 13: PRINT ‘2 CLOS
HTAB 1: VTAB 15: PRINT "II
HTAB 3: VTAB 17: PRINT “A

GOSUB_660:
- CONTRARY FAN®:

GOSUB 570. HTAB 5. VTAB 19: PRINT 'I. OPE
" Gosup 870 HTAB 3: VTAB 20
": GOSUB 660: GOSUB 570
AB 3. PRINT ° THE FINAL SELECTION

NG™: PRINT : PRINT "ENTITLED '

MOST OF*: PRINT : PRINT
THIS SONG IS HARMONIZED IN THIRDS.®: PRIN

"ONLY TWO SECONDS WERE USED IN THIS
PRINT "AND THEY WERE USED AS DOMINA
570: GOSUB 66

INT

PRINT
SONG, *

: PRINT “NOW IT'S

EXPERIMENT AND": PRINT  PRINT -EXPLORE THE
D OF HARMONY ON". PRINT : PRINT 'T

HE APPLE

END

REM + .
REM - CONTINUE SUBRTN -
REM soson Mt

POKE - 16368.0: REM STROBE. CLEAR KBD BU

FFER

HTAB 7: VTAB 23: PRINT "PRESS <RETURN> TO
NTINUE"

IF PEEK ( - 16384) < 128 THEN 590

VTAB 23: PRINT °

REM 33 SPACES

-'16368,0: REN STROBE. CLEAR KBD BUF

REM ~oe-no
REM - CALL SOUND SUBRTN «

READ P1.P2.LE
POKE 7.P1:
GOTO 660

IF P1 < O THEN RETURN
POKE 8,P2: POKE 9,LE: CALL 774

REN - cssssvresasts
REN DATA FOR PLAIN SONG

DAYA.HG 162,60.240,180,60.216.162.60.180
DATA 216,162,60,240,180.60,216.162.180.0.0
120
DATA 216.162.60.192.144.60.180.135,60,192
14460

DATA 216.162.60.240,180.60,216,162,240
DATA -1,°1,-
E)

M eenen sosesnes
REM DATA FOR C SCALE IN THIRDS

DAYA 240.192,48. 216,180, 48,192,160, 48, 180,

160.,128,48,144,120, 48,126,105, 48,120

EN’ saovee svesvsrer
REM DATA FOR C' SCALE IN THIROS
REM «veves

DATA 120,96 48.108 90,48 90,75 48.85.68. 4

DATA 09.64.48.70.60.48.63.54.48.00.48. 48
OATA -1

nEu DATA FOR DOMINATE 7TH CHORD cmmcs

192,96

DATA 240.192.96.180.160.96 240,

BA‘I‘A 192 mo 96.180.160,96.240.192.96

DAT -1
DATA 24, |sz 94.189,144,96,192,160,96 . 198,
161

o "hew wsuwz STEPHISER
o REM



LISTING 4: SOUND.DEMOZ2 continued from page 49

ToTAL

1020 DATA 80,80.48.160,170.48,192,160.

1030 DATA
1040 REM  CLOSE
1050 DATA 16,

-1,-1,-1
E
162,48.192.160, 48,160,170, 48,80

1060™"
1070

“1,-1.-1

Rew 408l 1oUE. cHROMATICH

1050 mu 50 160.48.170 160, 48,180, 168, 48,192
1100 DATA 205, 164,48.216. 162,96

1110
1120 OSE

1130 DATA 216,162,48,205,164,48,192,160., 48,180

1149 uAu 170.160.48.80.20.95
150

1160 REw ~conmkv CHROMATICH
1170 REM
1180 DATA na B0, 48.170.153.48.180.144.96
1190 DATA -1.-1.

Rev clost
144,48.170.153.48.,89..80.96

1240 REM OATA FOR THE BLUE TAIL FLY'
1250 .
1260 nAYA 144.120.48.135.108.48 144,120, 48. 162

.38
1270 ‘BATA 180, 144.48,216. 180, 48.216.180.48.135
1280° DATA 240.180.24.180. 144,48 180, 144,48 189
DATA 180,144

1290 192,160,24,192,160,24.180

14348

1380° DATA 162,135.72,144,120,24,135,108, 48, 144
120,48

1310° DATA 162.135.24.162,135,24.180,144,48.216

1320 DATA 216.180.48.135.108.72.216.180.24.240

1330 DATA 192,160 48.162.135.72,135,120.24.144

1320" DATA 180.144.48,180.144,96.240, 180, 24,180

1350 DATA 180,144.48,180,144,72,180,144,24,192

1360 DATA 162,135.48,162.135,96,240,180,24,162
135,24

1370 DATA 162.135.48.162.135.72.162.135.24.180
149,48

1380 DATA 144.120.48.143.120.96.180.148.24.184

1390 DATA 144.120.48.144.120.72.144.120.24,135

1400" DATA 108,90.48,108,90,72,108,90.24,120,96

1410 DATA 120,96.48,135,120,48, 162,135, 48,180,
144,144

1420 DATA -

-1

cFs7

END OF LISTING &

LISTING 5: SOUND.DEMO3

10 REM ceeveccocesessosasnes
20 REM . SOUND.DEMO3 .
30 REM - BY JIM RICHARDSON -
40 REM . COPYRIGHT(C) 1988 -
50 REM « MICROSPARC. INC. -
60 REM + CONCORD, WA 0:

70 REM «

80  HOME

90 PRINT CHRS

log PRINT Gins 4y -BLOAD, SOUND"
118/ 45(0) = TPLAV. TH

120 As(1) ENDING FiFTHS -
130 A%(2) = ‘BATTLE STATIONS:

180 AS(3) = "PHASER™

150 AS(4) = "SPACESHIP ALARM'

160 AS(S) = "DOOR BELL

co
50

170 As(6)
180 AS(7)
190 HOME
200

AUTO ENGINE™
;1T To BAsIC
: GOSUB 360:V =
VTAB 2 +

INVERSE & wme 1z pRInT

210 KS = PEEK ( - 16384): IF KS < 128 THEN 210

220 POKE ORMAL : VTAB 2 + (V + 2)
HTA

230
2

:VTAB 2 4+ (V »
(V): ON (V + 1) GOSUB
370.440.538.670,746.890.1030, 1220

1F KS = 136 OR'HS = 10 THBN.V = ¥ - &

Vv < 8 TH
YF8 T30 0 ks =

> 7 THEN V = 0
IF KS > 175 AND KS < 184 THEN V

240 1

250 149 THEN V = V + 1: IF

260

Ks - 176

270 IF KS < 136 OR KS > 183 THEN PRINT CHRS
7
280 GoTO
390 REW SCREEN SETUP SUB RT'N
300 VTAB 32: PRINT
EN 39 UNDERLINES

310 PRINT "TYPE NUMGER, OR USE ARROWS.*: PRINT
“THEN PRESS RETU
070 7: VTAB 2 + (K -
500" NEXT © RETURN

VTAB 2 4 (V + 2)
ThRRx ¢

HTAB 12: PRINT

&
380 FOR PN = 1708 VIAB 2 4+ (PN -

170
AN = 12010 80 ster

FOF -2
550 Poke 7 8N
580 CALL 774: REN SOUND ROUTINE
POXE 7.0: POKE 9.20. REM PAUSE / LENGTH:20
cALL 778
620 POKE 9.2: REM LENGTH=2
630 NEXT J: RETURN
640 REM - .
POKE 6.42:PDIST =
POKE 7.215: POKE 5117 REM PITOHS 1 & 2
REM LENGTH=255
CALL 778 RETuRN
71 .
72 nm + SPACESHIP ALARM -
731
Tio ok 5 uzu POIST=0
75 9
76 :8
770 FOR LOOP = 1 T0 8
78 0 1 STEP - 1
79 E 7.A - N. POKE 8.8 + N
800 CALL 774: REM SOUND ROUTINE
810 NEXT N
80 FORN -2
83 N: POKE 8.8 + N
340 CALL 774 REW SOUND ROUTINE
850 NEXT N.LOOP: RETURN
860 REM -
370 REM - DOOR BELL -




: SOUND.DEMO3 continued

REM -

POKE 9.2 REN LENGTH=2

POKE 7,57: POKE 8.57. Rew PITCHI & 2:CH
FOR VOL = 21 T0 1

POKE 6oL REM PO vmsr cvmmLs VoLUNE
CALL 774: ReM soum

eXT VoL

PoRE E 8.34: REM PITCHI & 25F
FOR V0L = 2170 1 STEP

POKE 6,V0L: REM PDIST CONTROLS VOLUME
CALL 774: REM SOUND ROUTINE

NEXT VOL: RETURN

REM

REN - AUTO ENGINE -
PoKE 6.1 REn POIST=

POKE 9.2 REM LENGTH=2

FOR N

POKE' 77120 POKE 8.200: CALL 774: ReW oL

OF | 1070 POKE 7.8: CALL 774: REM PAUSE
EXT N

20 | 1220 POP : NORMAL : HOME : VTAB 23: PRINT "BYE

&
TOTAL 97¢3
END OF LISTING 5 (]




