UDC 621 :621.3.07 : 62—738 1 65.011.56 : 681.586 :
[621.316.9+621.86+621.924]
534.3 :534.835:654.92 : 681.828 — 73 —

3. HEWLEN#

Acoustic Countermeasures for Safety

3.1 Sound control Emergency Stop device

Kiyoshi FUKAYA*

The development of automation has brought about many changes in factories. One of them is underpopula-
tion of workers, i.e. work range has broadened and no colleague is around the worker in automated line. When
such a worker happen to meet an accident, even though he cries for help, he can not expect help from
colleagues. In these circumstances, a device which recognizes voice for help and stops fhe machine will be great
help. The possibility of application of speech analysis technology to emergency stop device was investigated.

The system consists of two sub-system : voice input system and voice recognition system. The system must
have the function of distinguishing voice from background noise. In this research, the input system bears this
function.

Voice input system consists of microphone and radio wave transmitter and receiver. In order to give worker
the freedom of movement, use of radio device is necessary. v ,

In order to lessen the influence of noise, the bone transmitting microphone was used. It detects the vibration
which arise in vocal cords and is transmitted through head bone, and therefore it has low sensitivity for sound.
The measurement of sensitivity showed sufficient faculty.

Two voice recognition devices of speaker dependent type were tested. Recorded voices were registered and
were recngnized in various playback condition ; normal, low/high tone, low/high speed, small/large voice, etc.
They recognized poorly voices which were not played back but pronounced each time and voices which were
played back in high speed. The shift of voice to high pitch resembles the voice in time of emergency. It seemed
that they can not cope with the fluctuation of human voice. v

In order to distinguish stop command, simple algorithm was adopted : large voice which lasts for a certain
duration considered as command for emergency stop. Simple device which fulfills the algorithm was made and
tested. The test showed that the total system has the possibility of practical use.

The device developed do not have fail safe function, which is indispensable to “safety device”. Therefore this
is not safety device but safety assist device. To give them the fail safe function is future problem.

* ERBTZEEE  Mechanical Safety Research Division



3.2 Selection of Auditory Warning Alarm According to

Different Unsafe Condition.

Yoshiyuki EGAWA*

For evaluating the characteristics of auditory warning which were safety measurements using acoustics, this
report investigated them from the two points of view as follows. '

I. Warning alarm should have the characteristics not to be masked by ground noise in the factory.

[I. Warning alarm should be made up of wave forms which are suitable for utility purposes of warning

usage.

About I theme, the data which we had measured about fifty kinds of ground noises in many factorys were
classified as eight patterns model-noise by cluster analysis. According to form in 1/3 Oct. analysis, their models
were named “Pink-noise, 2 tsu-yama (koiki), Chiiiki-yama, Teiiki-ochi, Owan, Chiiiki-ochi, Koiki-yama, and
Teiiki-yama” | |

Next, spectrum analysis of warning alarm being made use of various occations was performed. As the result
of analysis, four types of alarms were found in auditory warning

From a frequency band viewpoint, it was found that warning alarm had two types which were Wide band
type and Narrow band type.

Further, there were two types, which were named Noise spect.-type and Linear Spect.-type from a spectrum
form.

Experiments on discrimination four types alarm from eight patterns model-noise were conducted. As the
result of experiments on discrimination, Wide band type alarm was more available than Narrow band type in
all model-noises and Noise spect.-type alarm was more discriminative than Linear spect.-type in Chiiki-yama
model noise.

Regarding as shift type alarm (like a siren) being made use of emergency car (i.e. fire engine), the siren was
most discriminative in the case when the parameter indicated 1000~2000 Hz/2 sec.

About II theme, we arranged auditory warning alarm according to the wave form and purpose of warning
usage.

This result was illustrated in Table 3.2-5.

KEYWORDS : Voice recognition, Safety device, voice control

Alarming equipment, Factory ground noise, Auditory masking
Spectrum analysis, Wave observasion



3.1.

3.1.1 (FL®IC

W, HEMbEL, FESAVHRRZ DR
ZIERCH D, ZHIED, THBICBITAEZEEDOA
OFEBFEIL, FEEOES OB WEERH, 72
WA ORE  BEIZIE, OEEEN VL v DB
B L AEELWE TE, DI BIEECRELT
WBEHZ, BRI EAZNI R EDOERIIHS &, B
JEFRATHMHOEEEZE RGOS T, T0 % R
WKORENBLEDAERED DS, HEOKEKZBL
Th, hoHcbHEIIT, BEBKFERELE L
WIFB LR LR, IRLDBHICBVTS, FEE
BILEBIFEEDOFHICHY, THEREELTE
525, MOEEFENT CHERLEE»TNIE, KB
BESLEholbDhnduiknBbhns,
DL BRI BOT, OEEZED»DLYIZ,
BROSEEZEO T 2RREFE2HO THEERELE» T
prEeNTENE, BRELFFECEHNTHZ EBbh
B, IMEZFELWREELRL T3 FHELERMN 2%

B ILSEBITIGA T 3 TEIC OV THRET LT,

3.1.2 LRTFLOER
SEFAFEL LS ELTW3 Y AT ADERNEEE,
TA I OBEEANL, FhEEERRER CHRI
L, TExhlz POREOEFFIIHL T, FEFLD
EEDOEEEHATAI LI D TH S,
CDDHBERIYTVATLELT, BER
B DB, BEWSERL LT, TTrAEE»
DHOHEFE - SN THWT, FIENZHOETT
ZAMHEORF TR EDBL OLDBEBTERE R
TVwsbDbH5B, YATLDHEEE LT, KBE
BEMEZEVWRHLONS, ¥4 3V HAATHERT S
TV YRR o R EHEBZLDETEREDODD
BEET 2, FEAEBEILLACERSALORE
ELRWY, ZOENDDICERTE 2 b DRELE
B EEBbNh3,
LLhs, IhLEEE - HZT0VRORET

BEHEAIEEEFIERE

® & ®
FRTLIREFFELTHT, ABDO LS 2H#ZD
FrOREDE2MEB L THESTE I LIBTERY,
EEAEFLEEITIBNTERT 220030 T
HHPE, BETTHEHATEZ2bDTRTRESR
Ve ZDI®, BEDATETHERD TRBSLEL 2
%,

A7 LTEROLOEBVE L, HHICE»T
ZEDNTEITEEL THERT 2 I LT3, LARW
WA 7 EANLDEBSRKEL RBBEBHETL 3,
ZDEIHETIE, BETTRER I BHEENT,
YA TEDRBIERATARRICKRS, -T, ¥4
7RERRDOLOT, FEELHCHBEE ¥ S D
DTRITRELSRV, IT3THIE, ~4 7200
CEL ZENTE, BETENHEOHEENB LD
R,

Lirl, 22T TRATST, <4 7 HED, 4
ZE, ELOFIHL TRESMESELSOFIRRLT
DHBENFHSEVOTHERDH 2 DD TR TiFR
Sisv, SEOWARTIE, BERET CEE2E2 5
LW BN THE SN, B8~ 7 2AT2 2
ElzL7z,

Zhi, FOFESOMHEOLDICERORE %V
5HDT, AHORIVPEZFENREET S 2 L 27
ALTw3, MFTCE2EVTHESOELET 20
%, ZOBEEBNOEDOGEDOTH 2, ZDIRE)
EETRETZAY~A 2L, BETRET RS~
A 7D2TBENDHD, oD A 27X, Bty
Ty 7E 50, ZRORETIZ%  BEROIRE %
Evy 779 7LTw3DT, BEDL S XERT2E
BT 2 b0 L TIREENEY,

EEAFRELEERR, BEE~A 7 LEEAZE
BLORL2EFANTLE, ZOFEAS 2 - #51
LCHEEILEEZ2HNT 2RO 2 2009 7 R
TALERTOND, OV TYRTFLAIT LI, %
Totz,



3.1.3 BFEEANSIBOTHE

3.1.3.1 BEADYTLRTLDOERK

FHHDOXRE LIBEANY 7Y AT 413, BiEE
A7, K= TNKER, 77, RERIV LR
5, XEEOERMEHES Table 3.1-1 12577,

Table 3.1-1 Specifications of Transmitter and
Receiver

<4 7 - REEHOLH

(a) =47
‘;?gnvpg% Ax=47 R~

R BAEEAA

(b) =58
i N EERRES QW-01 M-RED
B KB X F3I(FME)
=% 18 B % % : 44.87 MHz
EHT>T+ 1 74x Tr7F+
P T W Y I 2 A
B E:10lg (f¥=47%8&T)

(c) ZIEH
CCMRTESREE WX 990
. 42.89/44.87/47.27 MHz (7[%)
T YT FRBAR—R - AN T 4
VYT RA—s—ATuiAf

o
b

oo

T

up

3]

Ca MB B K2

EREFERAT 225G, EZEROT7 ¥ 7+ OHAN
BRREL>TEEOFHL BRET Y M RAVIMBEL S Z
EbB, TOHERVEL TR, BHEROT
THERWT, —BHOOBWT VT FCyHEL TE
BTa54 1Ny T 1 FROZEHEEA VL, &8, &
EIQOEIE TiE, EZEE (7> 7 7)) EOERES 3m 2L
NEwd BREMEOTRZET Y 7T 2R LAY
Bnolze

3.1.3.2 HEH*E

ABDOBEFERUVBEEDONRFIINT 2FHE AT
DLEREERRE L., QIBBLT, EEANEE
T IRy IZREABEL—ED DL L THKo7,
Tibb, YA ZRKXANLLEOKRE S L, ZEHED
HAOBEEDOBFREHEE L 72, ZEBCEIHAVLVOD
FAEOEAZFODEAEND 503, BIEEL T,

‘an’oéi@ibfk’%—ibl LTHERL,

AHOEFE BT CRFRERVSER 20T, FICHElE
L7z,

ABIOFET 5Z L TiX, UTOREZITo 7,
AY<A 27 FRERE~L 7EELLEEL, —ED
B (h—llT&e—] tiE 2HIE3, O»s
30 emBEL BB EHEBEL T, FOKEX
PREL, FARFCZEROEIEEH L, £, &
nen~A 7 3IRBERHETE2HOTH S, <L
2 HAREIWRE EDFCOBETHS, DD, Z
noOFEHL THREBEOEE2ITo 72,

HE» S DBEF N T 2RERRANL 20, UT
DEIEET o7z, RIEROHITOMBTLZBIBEL TA Y
—AMBHAL, ZOFEA YA 7 27 XRE~ A
JWANLT, ZOBOZEHOENIEHEL 2, &
7z, ¥4 27 EAICMBRESHEZREL THEORE R
ZRFFCHEIE L 72, Z DRFL % Photo 3.1-1 127K,
FORESEBBRBCEZ THE L], /2, TOA
Wb 200Hz 25 5kHz ¥ CHEREICEZ THEL
2o

L] " - -

Measurement of glasses microphone’é
sensitivity for external sound
R~ 4 70N Z T 2REQHE

AEfER

4 ¥4 7 RUIRGE~ 1 7 DHEIERZR% Fig. 3.1-1(a),
bR s, AEDFET 25 LARE TREERGMS
DRI DM, HEOBEDO:HRA—DORICEEHEL /2, 4

T 2 RED, EFICHEL CEA/E W

Photo 3.1-1

3.1.3.3

TEBb® L, BERENTZH DDV T % B

WEHT 2 E, A ¥4 7T, TEENLT2.2V,
AkFweLTlemV ThHD, IRE~( 7 TiE, #h



*
OVOICE S o + U
2.8 1 @COUGH % ‘oo 00 Lo
OSNEEZE (L& " S
— g4 4 MWHISTLE 0O . N o
Z - AOUT nag
R
& 2 " o
5
A, 1.6 4
& .
R o]
o o
§ % 1.2 7 R
S
¥
%ﬂ) 0.8
>
0.4 -
Al
0 Y N V¥ W Y W N N NSO 0.0 W03 Y070 W N0, V. V. ey S ;
50 60 70 80 90 100 110
SOUND LEVEL [DB]
BEHEL ~IL
(a) glasses microphone
RiE~1 7
31 [m]
ooo e 3
OVOICE R R oo ¢
€COUGH % ooo ] .
(ISNEEZE (L=x# og X %
> EMWHISTLE m o . . o
= A0UT nEhE
& 2 * o
e . .
N
&
[n}
=3 s o
% & o o
Ee g4
Lol
O
el
& .
]
. | ]
. . |
0 -1LA-A-A—A—-M\-A-l}-A-A-—-A—-A-A-A-AM.\-A-A-A-A-AAA-A-A-A-Q-AAA-A-A-é Loty 1
60 70 80 90 100 ~ 110
SOUND LEVEL [DB]
FEL~L
(b) ear micropnone
A =47
Fig. 3.1-1 Relation between Receiver output & Input sound level

ANBREV ~L L ZEBH I OBIR

zh, 2.4V E21mV Ik b, 2D, 1 ¥4
T 14142, RE~A 7 CLU4EBTHY, BEBETT
HRNRE L DEEL T ERBLCANTEENS

HECHL T, TORMEERLTWE D EBbh
3, .
BB, BEANY 7Y AT ANTEEEEAVTVS



5, SEOBEECBOTIIEEREZET VT FHOD
FREEOSIE Y, RIS EBROERD B2, WS ERK
HEBER 20 OEBET, BERCIBI2EFOH
nE+ahsnsorBEbhs,

3.

[y

A4 EFEREEERORHE

3.1.4.1 EFRFEENOIRIR

BRI X 2 EFRBICB VT, ABBEEFETLO
EZDEIRHTEL L EETH S, HEIE
L OBMMEEN DD, ERENTHIEBICIEISS
DHKIN 5 3,

TYINEERRICBOT, HEL TITbN 5 0E
ELTRDYDBBTFons, QEFshEREA
ALTFIINMET B, Q7 DhOBH/ T A —5 2 H
Y2, @208y —> LEH Y — VR HEBEL—&
BTwa b0 (FHED/ Y — MR HEL—F/N
BVHD) PRBERLLTHAT 3, TORERBK
BROFEBDHY, FRAOEZEL T3,

BN - DRESDRD HIT & > T, ERABHs
HERB2EHIons8i&1, (o] (&EH), [/]
(FE) R EOBRBMIRBTAFET, BE3, TP
iLl%%ﬂ&&@ﬁzﬁuﬁﬁ%%ﬁi¥&fﬁéo

BEERB T, TMEEs T L8y — v R
TH:-0DAEY —FENEML, i, F—1=

v F 2 7 OINEBREE SN T 5 DT, FEREESS
boiFmpizv, BRAZTE, TROKIBERT

HY, HFELY OERE L BEFZBOHE LTI
BB CDTEOEEZELT ETRENTH 3,
UL, BEREGEGEREsE» L, BHULTWE 0
B, FHE (RER, BROTRCE > THFEIE
LT 2HR) OFEL2RTBRY, BEFHROEE X

DEICHEELTBRFESLETH S, 20kd, TR
OEBIBEEDRZSIRD b D03% 0,

BENY - OERLEETH B, AFD L 5
DETHHEEZT 3 (FREFEHR] LR 120
i, ZLDANDERDHTL CTHER Y — 2 BIER T

BLERDD, ZRBBOBICH, HLOEFEEDE
KEDLET/NT A3 2RBT 2T L, —B

DFBEMOLEL R D, ZDRD, %< OHED
%Eﬁ,%ﬁﬁ%ﬁﬁtmﬁﬁﬁw;ofmé RS
b, RBIERVLEER, FRAEIHID - THETS

B WIEERLTBL, ZOBHFINLFHE LT
A= NEHENRY — L LTHWORE DT TH B,
FFEASRRCIE, R ORMESRET 2, AR
Lﬁ%fﬁ@;%wﬁﬁbfﬁﬁﬁ%ﬁan%%@
RN RENE I SHEZ->TE I TREPRED 2
_aMM?L%E%T&wOEWDwﬂbﬁbﬁ%ﬁ
BAEC b HET 5, —BED LK, BEFEEC
LB3HETH B, i, BIZITHES123] 254
FFaEz, (Wb [ico] [SAJERYI- CHRAES
L HATH B, BEIA 74 IR EDOBRICITE
Xhwd, FPOESIRETRIOFRTH+oE
iz o>Tnb,

BRI A—FOHHBEIE, N—FY 7tk B8
VENRAT 4 NI -2 X BFE, FFT & 3 H8, ¥
AT A EBFE, RETFHSITCL S gL
BREDLOPRE, REI T3,

3.1.4.2 ERICFEALLEERBEBICOWT

2BEOEFRSEBERFERA L L EEEOLEE,
Table 3.1-2 I RT, MEH & b, HMICEMTIEH 3
2, FFEADYATATIREL, ERZEHELTV?S

b EEDLNSE, JH600I1X, BEEANREBEE -FFE A
EVAFAERSTWS, SRB64 1, 7V > MER 1
Table 3.1-2 Specifications of Word Recognition

devices
EFAEEENLR
B i . ¥ SRB64 T JH 600
%%ﬁﬁijﬁlﬁ?%’ﬁ% (1AFERIZ2 PBEsEH
2P #: B AL BIEEERE BRI ‘
%R BER MERCRE S
BREHEE | 6455 6258
& B 0.4
B HRIL6F RN N B T ia T
2T 4ANT T — VAR
%A H R ey Fr7+DP2 DPewvF T
Ty
FREE {3 HE R R FTor
Tar

W& D) ZBERBIHAATERTES L5k
TWwa,

BEDODAINIZ, FRFROER~A 7 2B0ni,
mEE b, BREFERBLL (zyFrrathn
7o) L&, BEHRESEEHAL, FOBH Y —
vELTYF IR ENEPOTEERIE, UYP Y



FEHDT R, £, ERNSWEECEIEET LY
EL, @MbHIeTEET 2,

%8, SRB64 i3, REELHET 2D/ 35 — VR
BORMEY ARECRETE, IOREWXELI>TYY
=7 VEREDL-TK %,

EEFEOFHMES &

T ANRAOBEEYTHEEY, ThEFEEL, T—
FLaA—-FIBETS, CREBELT, SEOBE
2175, ZOBFLULEFEICNL T, BXOZRMGTH
ERrBEELTTEEITOY, RBRERHAE L, &8
HARR-RETI0ETo72, 21, BEOHE R #
FER, HEIEEENTIT >,

BEELLER 2 20— R F e B, 100
TN—FRREEEBIERL W0ETHD o7V —
iR TikEn] MED 3|k EEREOESLEVE
BEBTIETHD, EEATNV—7TOEIRTEEC L -
feo THbb, 1D20TBIHL T2 ODEEEFHER
¥, EEFHE» SHIGT 2 BERNONGT 2 IEEOHEE

3.1.4.3

— 79—
BBEA, k72, EBEAS V- ITOVTIE, BHREE
EREPBPIEL VLI ERT, HFEDLTEEEOH
BICHDLHEELSBEEL L THARLL, IhoDESF
32, BEFE# Table 3.1-3WWR7T,
BATIBOEMBE LTI, UTERTLII210

2iTo72,
A) EBEEErFE—#HFCLIBE4E
B) t—riBbHEWKLTHE
C) bP—r2BRLLAEKLTEE

D) B4EHEER 40%E T2

E) BEEER20%8 75

F) FE»K&LTEE

G) TER/NLLTEE

H) ZHEL2IRFELLO2HEE

1) BERETCOBL

J) BEELU-SBEEORE

D35, Hid, BEOIERES S Y ¥ ACEELT
D% 10 1, BFEEFZT L0 L ZRIOBHCEHFEL,
1EIEES Tz, 72, 134 70RFICHRBL:

Table 3.1-3 Test words (Registered words and words with similarity)
. TAEE (BHERUELGE
Groupl (random selection) 7 NW—71 (E/EEER)

Registered words & ka8
taiza ot JE taisa
suit A=Y zuuti
fukurasu g b§ fukuyoka
racket Z4 vy b rakurui
shinodazushi {5 H#E shinosusuki
kansen g ganzenai
kougou & koukou
shifuu L& shibui
jachi B shachi
yuuki BR yuukan

Words with similarity $810zE
RE daiza HE
EITH suutou BEF
Hl Ep fukurasuzume S b
HIR rashii LLw
LT E shinodamaki W%
TEZEE N kanzen L
EX goukun £
A shibuuchiwa beAilH]
Lxb shachikobaru LxbZidd
=B yuugi bl 59

Group2 (Stop command)
TN—72 ({Fikés)

Registered words & kg
tomare EFn
stop Abw7
teishi =1k
tomero 1EH 5
yamero &5
ah- H—
kya- Ep—




FDRAE—Ho—EDEBEOHT2FRESERZNS,
Bk & F—S&RATHEL

SRB 64 Tid, FBEBFEFOEMUHEOBENEZ L SN S
DT, HE®ZE KTH%®M%(W%)%?ot°i
72, JH600 TiX, 4 7 LA —ADEBEEZ
FBRDBEIE (Bk « W) 21T o7,

3.1.4.4 EFEFHEEROBER

EERSEROER 2, Table3.1-4 X" T, (@)B51F
BE, OBV Y7 bR, OBNEEE, (OBEET
Hb, ZD>H, ]OELUEBCOVWTIE, £k, EE
EVRIBDORBVWIBTTHB, TITRE, MET 2

BIRE L BB LI BA P ER LR LTEH L TH S,
iz, BELVAIVELOBRERS D, &FESR
HETOFERDOHAVANL (BE) 0¥ — 7 {EREES
THEL 2, ZOMEZ Table3.1-5 KR T, FEEZEL
2¥7F, G, FIRBZLH, JZOoOWTRHHRE
2, EECEAREERZELERIZB~EXDWVWTHA
LE—JENREbTWE ZENRESNS,
REBHED> B, EHEERRL L, BEXTURG
EBOTHBIIAERoTWa, 2D Lhod, HE
RFEENI—VDEFRCKRESSFBEINLILDLERE
bild, ZOZLEHERT 20, EES—VOF
U TRRESY 7oy b Lz, Zhik Fig. 3.1-1(a),

Table 3.1-4 Result of recognition

(a) Recognition rate (%) (c) Neglect rate (%)
BE%&f |A B CDEFGHIII2I3I4]1]2 BeEsit ABCDEVFGHIII2I3I4]1]2
JH 600.1! 97 96 67 18 59 81 28 15 — — — — 23 17 JH600.110 011 0 1 02540 ——— — 1116
G JH 600.2/100 99 81 23698263 — — — — — 22 7 G JH600.2/0 0 3 000 3————— 0 8
1 |SRB64.1| 90 100 71 38 70 44 42 21 83 74 68 26 37 12 1 |SRB64.1110 020 018 050361318202711 9
SRB64.2| 90 9056 0451020 — — — — — 10 — SRB64.2{101020 0 1? 050 —— — — — 10 —
JH 600.1f 88 814419395446 7— — — — — — JH600.1{1 037 1 7 11011l ———— — —
G JH 600.2| 96 905313516744 — — — — — — — G JH600.2/0 010 7 1 419~—————— —
2 |[SRB64.1{100 — 971073446110 — — — — — — o |[SRB64.1/0— 0 0 0 03917 —— — — — —
SRB64.2|100 948 —17 —37 —— — — — — — SRB64.2/0 0 0— 0—37T ———— — — —
(b) Rejection rate (%) (d) Error rate (%)
Yo7 bE R
m4st |ABCDETFGHILII2I3I4]1]2 Hesrk (ABCDEVFGHIII2I314]717F2
JH 600.1| 3 212622517 034 — — — — 5449 JH 600.1{ 0 2 92015 21711—-_.‘—--—1216
G JH 600.2| 0 11452261526 — — — — — 68 76 G JH600.2|/0 0 225 5 3 8 — — — — — 32 9
1FSRBG4.1 0 0 9421256 825 4 812464879 1 SRB64.1{0 0 020 0 0 018 0 0 0 1 4 O
SRB64.2| 0102491389030 — — — — — 80 — SRB64.2/0 0 0 90 0 0————— 0—
JH 600.1] 91246 7756303449 — — — — — — vJH600.1 0211014 0383——————
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Table 3.1-5 Peak Volume of Test Words

FTAIEBOE—I7FE (db)
B E £ # A B C D E F G H J1 J2
S 96 97 9 98 98 102 89 87 96 94
Z — v 89 91 89 95 90 97 83 81 90 93
B s T 95 96 94 96 94 100 88 87 91 93
5 4 oy b 92 94 92 9 92 98 86 85 92 87
T W s 95 95 94 94 92 101 87 91 89 89
B Y 94 95 93 94 93 99 88 86 93 87
% A& 95 9 93 99 94 100 78 87 83 o4
A+ | 85 90 84 90 84 95 88 80 87 38
4 96 96 95 93 93 101 88 90 86 93
Ll BOR 87 87 85 91 85 94 79 82 89 88
k% n 95 96 94 95 93 98 87 92
Z b oy 7 97 98 96 95 97 108 89 90
= | fE ik 91 94 87 94 89 98 82 79
itk ® 3 95 97 95 94 95 100 87 93
X » 5 94 95 93 96 94 98 85 93
»H o — 96 98 95 96 98 102 86 94
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Hz" ; B: B=INT (1789800% /(16+B))

40 LOCATES5,9: PRINT"FROM SOUND O,”; A

50 LOCATES,11: PRINT” TO SOUND O,” ; B

60 LOCATES5,13: INPUT” STEP=";C

70 SOUND?7,62 : SOUND S8, 12

80 FOR I=A TO B STEP C

90 P=INT(I/255) : Q=INT(I-255+P)

100 SOUND 0,Q : SOUND 1,P

110 NEXT I
120 GOTO 80
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