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L-carnosine (k% LSSB QgL mBuk XU EMICHT B ER

KIFRFIEER - /B & F - JIFE»BY - AR I v
(AARKRFRF IR A EEPT AT R ADI 5 E)

Effects of L-carnosine on blood cells and biomembrane. Kineshiro
NAaGal, Taiko Supa, Kaori KAWASAKI, Yayoi YAMAGUCHI (Dept. Pathophysiol.
Dent. Res. Cent., Nihon Univ.)

The white blood cell count in the peripheral blood decreased to 57% of the control in
ddY mice after intraperitoneal administration of 3-azido-3-deoxythymidine (AZT, 500
mg/kg/day), mitomycin C (MMC, 1 mg/kg/day), or 5-fluorouracil (5-FU, 50 mg/kg/day)
for 7 days or general y-irradiation at 35rad. However, this reduction was significantly
prevented by administering L-carnosine (CAR) or f-alanine (8-ALA) simultaneously or
subcutaneously for 7 days from the day after irradiation, suggesting an anti-leukopenic
effect of CAR.

When Wistar rats were administered phenylhydrazine (PHZ, 40 mg/kg) twice 1 and
3 days before evaluation, the red blood cell count was reduced to 55% of the. control,
However, the reduction was to 69% in the group treated with CAR for 8 days from 9 days
prior to evaluation, The hematocrit and hemoglobin level were also increased by the
administration of CAR, suggesting a protective effect of the agent against hemolytic
anemia. Since membrane stabilization is considered to be the mechanism of this effect
lysosome-rich fraction isolated from the liver of Wistar rats were incubated in 0.2 M
sucrose with CAR, and the acid phosphatase activity released into the incubation medium
was measured, CAR was found to have a membrane-stabilizing effect, which reached a
plateau at a final concentration of 2.5 mM. This membrane stabilizing effect was not '
observed with S-ALA or L-histidine (HIS) alone at a finial concentration of 5 mM, and
the release of the enzyme was only slightly inhibited by HIS+4pg-ALA, Terefore, CAR
molecules are considered to be needed for membrane stabilization,

key words : L-carnosine, white blood cell, red blood cell, stabilization of membrane
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Fig, 1. Central and Peripheral Mechanisms of LSSB.

1. 5 &

A. pmERBBREFA

BepE, 638EMA®E 20g o Slc:ddY =v =
(AFx=A=Lo—)% 1 B0 U4 BT
f-. 2FEwii saline 0.1m/, 18wk CAR
100mg/kg/day, Ewed 5 1 Bicit p-ALA(B-
alanine) 40 mg/kg/day % 7 HRIHE T o
L 17, Saline 1 #LStO 3FE R T, AR
Fh#h AZT (3-azido-3'-deoxythymidine)
500mg/kg/day, MMC (mitomycin C) 1 mg/kg/
day, 5-FU(5-fluorouracil) 50 mg/kg/day % 7
A ERC RS L. y-irradiation (X~ ¥ &
1pE3o, ER bcm OB AT v v A8 oD
SRR ART, 135rad #£&FcBRE LB
A5 7 AR CAR &x#5 L. 8HAKCE
BiRxvEmL, Tuk THRL, MIRFTE
BCRMAMFO BMmRE >3 L.

B. SmBR¥MBEER

HeME, 7 8EAE180A 5 200g o Slc : Wis-
tar 75 F(AEX=RA=A Y- )r—FF4EL L,
saline 1 mi/kg, CAR 100 mg/kg/day % &
Fiz 8 HS#¢ 5 L1-. Phenylhydrazine (PHZ,
FEAZE) 40 7e\» L 50mg/kg/day 136 HH &
8 HERMEHEAHEEY LT, 9 HBRLED
LI L, RMMAO 7 M 53R & RBC, BAr
x108/mm?), ~—~ b 7 Y » bE (Het, Bfir
ml%), ~% 7 v € vE(Hb, Bf7 g/dl)% par-

ticle counter model PC-604 A( = i = )" CHIE
L.

Tl h bOEN D, FHRORER MCV
(Hct/RBC, ¥ fiz pm?), Pk MEk Hb & MCH
(Hb/RBC, Hif7 pg), F ¥k 1 Bk Hb W@
MCHC (Hb/Hct, Bfr%) OrmERIER LEHE
L.

C. Lysosome BEoORE{ER

HEME, 8 EEmfAE 250g o Wistar 5 » + &
WrE, Eme X v EBRL FEEmELTT v
v ¥ —#l homogenizer »fvs, 9 {EZEo 0.25M
sucrose ‘¢ homogenize U7:. 3,300 g 104D
BOLE *Fie 12500g T 20 5EBEO L,
Ba 44580 025M sucrose I {E#E I ¥ T
lysosome-rich fraction (light mitochondrial)
& L. Z o fraction 3m/ iz 0.25M sucrose
CREEE 05~5mM o CAR #¥%:in Li-B%
3ml #BAE L, 37C C©l204f] incubate L7-.
Zo 15ml % 125008 % 20 3O LCFD
FiE% S, Tk % 0.25M sucrose 1.5m! i
BES®TPLLE. ZLTZhENP, Sk
2 ¥, 01M EfeEE®R (pH4.7) & p-nitro-
phenyl phosphate #»#:E & 1 C acid phos-
phatase EH A [ E L. £ LT S/(P+S)
(%), =% b 120 53 ® incubate H B L
TEER BT % lysosome D EI& %R D710,
FRREKBEY 5mM &L LT, CAR, #RK7 ¢
/B B-ALA, HIS, zhic B-ALA & HIS ©
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£ LB AWK % lysosome-rich fraction &20
4y, 12043[] incubate 1L, #o P, S fhod acid
phasphatase Gt 2#I%E LU7%:. % LT incubate
PRI L TR 2T % lysosome D EIE
wRDI. HEHLEIE, Student’s £ test %
A L.

M. # ®

A. pmEERIEFR
B ERBOATEF A O f5F3 Fig. 2 1w L.

WBC (% of control)

0 50 100
AZT
(500me/kg)
MMC
(1ng/kg)
5-FU
(50ng/ke)
r-irrad.
(135rad)
0 5'0 T
I saline(0. 1nt) *p<0.05
CAR(100mg/kg) *%xp<0.01
6-ALA (40mg/kg) *%%p<0.001  vs saline
Fig. 2. Recovery of WBC by CAR and B-
ALA.

AZT (500 mg/kg/day), MMC(1 mg/kg/day)or 5-
FU(50 mg/kg/day)was administered in mice with
CAR (100 mg/kg/day) or B-ALA (40 mg/kg/day)
for 7 days. CAR or S-ALA was also administered
for 7 days from the day after y-irradiation, And
then, peripheral WBC was counted, N=10

Table 1,

#1 HIV (human immunodeficiency virus) %o
AZT 500mg/kg/day o 7 BREREC, M0
gD [J I EkET control D57 IR T Lizas,
Eksic CAR 100 mg/kg/day, CAR D#ERL T 3
/8D B-ALA 40mg/kg/day ®#x545% &,
ZhZh control ®69%, 83%wiRiE L, AZT
X 5 BRI A 233 2 AR Rbhie.
PUEEA > MMC 1mg/kg/day Ti323% (&
T Lichs, CAR © 77%, B-ALA ¢ 65% i fitiE
Lic. UL HiEEH O 5-FU 50 mg/kg/day
TIX31% & Licd’, CAR ©55%, B-ALA
TR JRIE L. F7- 135rad o p-irradia-
tion T 45% W& F Lz, CAR ©69%, g-
ALA ©55% & fRiE L7e.

B. FrmBR¥ERFEERA

PHZ i3~ 7w v vicfEl L Tk 2
BLEMEEnAE & $TYWET D 40mg/
kg o 2 [@# 5 RBC % control ®55% 1 (£ F
LAy, CAR %#I%E 9 BRiA 5 8 AMES L
TeHETIR69% LIRTE Lic. Fffwc Het 3 63%
M19%v=, Hb 3 87%»110%iRiE L7-. PHZ
50mg/kg DHEER LIBE T LTS, @
#c RBC, Het, Hb & & RIS B b h i
(Table 1). = DK 3T BRIk M © &
ByxR5 &, MCV, MCH, MCHC (3% PHZ
5T 5% L control ILERE WENE B R
7e2d, CARBEHTL LT hIABRETH-

Effect of CAR on RBC,

Seven-week-old male Wistar rats were used. After saline or CAR
(100 mg/kg/day) was administered s. ¢, in the back of animals
for 8 days, and RBC count and Hct, Hb levels were determined

on the day after injection.

control PHZ 40 mg/kg PHZ 50 mg/kg
saline CAR saline CAR
RBC 5.64+0.11 3.10+0.12 3.88+0.18 2.75+0.04 3.24+0.19
(%) (100) (55) (69)* (49) (57)
Hct 3454055 219+0.73 27.2+1.16 19.8+0.33 23.3+1.07
(%) (100) (64) (79)** (57) (68)*
Hb 13.7+0.24 12,0+0.39 15.2+0.65 11.6+0.39 14,1+059
(%) (100) (87) (110)** (85) (103)*

*p<0,05, **p<(0.02 vs saline group, mean+S.E,, N=10
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Table 2,

L-carnosine 1. X 5 LSSB o34 & kR O x4+ 51EA

Effect of CAR on RBC index.

MCV (Hct/RBC), MCH (Hb/RBC), MCHC (Hb/Hct) were calculated.

control PHZ 40 mg/kg PHZ 50 mg/kg
saline CAR saline CAR
MCV  (pm3) 61.2+0.98 70.8+2.35 70.1+2.99 719+1.20 71.9+3.30
(%) (100) (1186) (115) (117) (117)
MCH (pg) 2434043 38.7+£1.26 39.2+1.68 4224141 435+1.82
(%) (100) (159) (161) (174) (179)
MCHC (%) 39.7+0.70 54,7+1.78 55.9+2.39 58.6+1.97 60.5+2.53
(%) (100) (138) (141) (148) (152)

mean+ S, E,, N=10

~ 90

£

[

s

[}

L

Q

]

|

o B

H

k3

3

2

°

4

0!, : .
0 2.5 5
conc. of CAR (mM)
Fig. 3. Dose-response of CAR on stabilization

of lysosome membrane.

The liver of Wistar rat was homogenized with 9
volumes of 0.25 M sucrose, and preparated the
lysosome-rich fraction, This fraction (3 m/) was
mixed with a solution of 0.5-5 mM (final concen-
tration) CAR in 0.25 M sucrose (3m!/), and incu-
bated at 37 °C for 120 minutes. The mixture (1.5
ml) was then centrifuged at 12,500 g for 20 min-
utes, and the acid phosphatase activity was deter-
mined in the supernate (S)and a suspension of
sediment in 0.25 M sucrose (1.5 m!/)(P), using p-
nitropheyl phosphate as the substrate, The per-
centage of lysosomes that lysed and released the
enzyme during the incubation (S/(P+S)%) was
calculated. mean+S.E.,, N=5

1= (Table 2).

C. Lysosome EDZ5E{LER

Fig. 3 1% lysosome DO REALIE AR 3%
CAR o dose response #Zfch DThBH,
incubate B AW D CAR BRBENE KD

Release of Acid Phosphatase(%)

0 25 50
. 1 L
none
seokk
CAR V7 20min
R 120min
*%% p<0.,001 vs 20min
B-ALA
skeoksk
HIS
skokk
HIS
+8-ALA
0 25 50
Fig, 4. Effects of CAR, f-ALA, HIS and HIS+

B-ALA on stabilization of membrane.

The lysosome-rich fraction was also reacted with
CAR, p-ALA and HIS, or their equimolar mixture
(final concentration 5 mM) for 20 or 120 minutes,
and the acid phosphatase activity was determined
in P and S.S/(P+S)(%)was calculated. N=5

CH->T S/(P+S)nEEn i { Ia-T,
BEeTwERET S lysosome D EIEHRBEINT
HreumL, BREKBE25mM ©t7 5 —ic
ETHROREMERAR A DRI,

X b 5mM o CAR, g-ALA, HIS, HIS+
B-ALADER A Hi-L = 5, Fig. 4 0 X 5124
ik ABo incubation ¢13204, 1204 & acid
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phosphatase D, 7>t lysosome fED
wER A bR, L L, CAR 2T % &
05 HECENDBERKE A BRI, ToO%
1205 2 Tl E A A A BRT, lysosome
EoLEfEHN 2 5 i, ZofEfix B-
ALA, HIS B3tz % & h ¥, HIS+8-ALA
TIRETERBH ML bhi.

V. & &

A. amBEREER

i HIV % o AZT, #iEEXH o MMC, 5-
FU 7s 2 h DY OIERIGERND Z g b F
LSSB-dysfunction ##2 = LD BEIEH »%
ET 5. Zhbo¥Ey, i HIV (EASHEE
ERMEGIE LRIERLRERENOEE L
s %. FHbOERER ¥, AZT, MMC,
5-FU o#4, r MBS X v Kigimpo Al
EFix control D23pH5TH AR T 3 % 4%,
CAR, ZH\ it B-ALA o5 & h AEIRIE
+%. HfiEEHX i X % LSSB-dysfunction I
CAR & X v BIES hCEIfEABREI LS.
PER, EMERIIBENCALFREARIC X W ALE
Shewien, BEsiEo LS b 5HE
RMifa X % NEREER R RE ORISR
X v ESERER CBEIERRERN, BN
C—iEREShS.

B. FronBREZRE(LIER

S v b OMPEHFHIEF E 1% RBC 5.00~12.0
( x10%/mm3), Het 36.0~52.0(ml% ), Hb 11.1~
18.0 (g/dl) tH v, SEIDEBTH VT
Wistar 5 o + @ control {Ed = OZIFPICA
ST, BiliEEm s 3+ PHZ ofb5c
WTFhoELET L, CAR ofR5cHEERR
I L7, %709k i BR #5 31k MOV 44.5~69.0
(pm3), MCH12.0~24.4 (pg), MCHC 21.6~
42.0(% )N EFEEFR TH b 1Y, control FED{H
Bz OB A - Tz, Ll PHZ o5t
saline #, CAR #-hb#mL, —@E—@D
RIS KREL ey Hb 0GFELHEMT 5
LH#R L. “hit RBC oAt s 440
REROBIEEE LS. OE D, BB HHHK

MmEkxkE< L, Hb 0SFEYHELLT, 4
&b & U QIR E 2R 207 M- T
WhbDEEZSH. ThbofEest 3 5 CAR
DEERREA LR, —HE—EDORIMIRDHE
Bk PHZ BB EREABRECTELTH2
borBEbhs. Ll RBC 2A#mL T3
DTHBND, &AL LTIEHRIMER O # 4E 2
CAR #5CcEkR 3B D EEX b h, Bt
Bt UCHRERIC b TR RV R I i,
C. Lysosome [ExE{tiEA
COVERIRERT 3 /B TH D B-ALA, HIS
BT Abh T, f-ALAHHIS THFA LR
e e OIS <, B o REALE
CAR T\ METH B EE 2 5. CAR ofEf
D5y, =7r7e—iEMEEY, RNA BE?,
W BRLEY, REEREY, IR 5 R
%Y, AmBREIRIEEAS B-ALA i Ak
OIERH S v, CAR ofp % -ALA b 5
ERBhBN, ERECET5R Y CAR 5F
BUEThLEERINS. Fig. LR &
¢ LSSB-central o ji|# i3 LSSB-peripheral
HEORRREELY, 2 LTER, MERE,
R ERF B, lysosome RZELIE R Te KA
EIhi. BRPCZ O£, BEHT
H b, NFEE S TER & A variable
T FEXTBIRI B BHERE T, PIBRIEE M A1
B4+ 3ETLNT FRBERBRITHS. £h
ORI OABBREOEDEE LD - T
g 7= Cannon © homeostasis #4:'% D _kir
WA THS.
D. B EHMHORBERPER
A, MR, =7r7y—v, BRE
@ lysosome /& D RIS+~ D B A KIEBR,
B fAEIRER, M BMERE, BImMERKE L
7, MMYEOREZ LTHBROBE L S
I BfRA B %. Lysosome R 7z b ' I©
lysosome 4’8 o ffast ik A RIER LD — T
THBHHE, CAR k% LSSB #aic & b
lysosome [ 322524k LT lysosome E£35 o #ifia
N OB X 5 RIEFIESF BE T H 5.
lysosome [§ % %252 (b3~ % ZH| O KF&H 1% 7€ K



344 L~carnosine iz X % LSSB m#3 & mBRKR O+ 5158

A7 A V%, PRIEFR, BURER i~
SYTH, PV v~FHE UCHREIRAEY
ThD. AT ed FRRERCRAEER R
TKHE, BiRo X 5w LSSB-dysfunction »#2
23 DTC, WHEROET, HBREL REE
T, B, BHEERIEFER*F R T 5.
CAR iz X 5 LSSB DfgiEiz 27 v 1 FHIEIC
X AEWERA B ET 5~ T, CAR DHEREE
EERE X A ERERA &S XS, BERE
RO—BEThH BB Y v~ F, RO,
R, RLERSHERA I, lysosome #EH Ffk
iRt K I h 5 - D BERLEYE S
F. ZhoEBIN LT LSSB o X 54
BENERTER X A RIEOHENELEE 2
bhs. R1LLSSB oHI#HE i 2 5 KERK
i, LSSB #f ¢, AT v FHSCH
ELdhidbiov. 2ok CAR opfFI
AT rA FRISOHKEFER AL TIR, L
LEIFRYBET 5 —FHTLSSBoMK L %
BHERIED ERIBE R TE S.

X w

1) Gulewitsch, W. & Amiradzibi, S.(1900)Uber des
Carnosin, eine neue organische Base des Flei-
schextraktes, Ber. Deutsch, Chem. Ges, 33,1902~
1905

2) AHZET, M@E»BH, WO Iy, kHFFHE
BE(1989)h v 2 v v D BARREREIER. RFE
%, 44, 1959-1962

3) Nagai, K. & Suda, T.(1988)Realization of spon-
taneous healing function by carnosine. Meth,
Find, Exptl. Clin, Pharmacol. 10, 497-507

4) Nagai, K., Suda. T., Kawasaki, K. & Mathuura,
S.(1986) Action of carnosine and S-alanine on
wound healing, Surgery 100, 815-821

5) Nagai, K. & Suda, T. (1986) Immunoregulative
effects of carnosine and B-alanine. J. Physiol,
Soc. Jap. 48, 564-571

6) Nagai, K. & Suda, T.(1986)Immuno-enhancing
actions of carnosine and homocarnosine. J.
Physiol. Soc. Jap. 48, 735-740

7) Nagai, K., Suda, T., Kawasaki, K. & Yamaguchi,
Y. (1990) Acceleration of metabolism of stress—
related substances by L-carnosine, J. Physiol,
Soc. Jap. 52, 221-228

8) Murase, M,, Takai, H,, Hinata, H., Uchida, Y.,
Ohme, A., Hamada, N., Okano, H., Iida, T.,
Takahashi, S., Sato, S., Suzuki, T. & Nagai, K.
(1974)Clinical studies on /-carnosine(N-2-M)
dental cone by the double blind test. Jpn. J.
Oral Surg. 20, 173-183

9) B§ IER, VHRIREL, /DHRIFLE(1981)KERBH O
M p.214(V 7 b ¥ L =V R)

10) BEREPRERR(1982)KIEEL V V V' — &, RIEEHRIE
ik p. BBUEHRELR)

11) B EF|, FIRBE, NREFE(1981)EBREMW) ©
MEEF p.195(V 7 b4 Af =V R)

12) Cannon, W. B.(1932)The Wisdom of the Body.
Kegan Paul, Trench, Trubner Co., London,



(AA4HEEE (1990) 92, 345-354)

(FAFF &)

BASIC [CLk @& - REBTF—94 -7V /705 L0M%

H oA

# R

(UHRFAESL I AR HEHE)

1. [FL&IC

AN S\ T, RISV A5
P I VAY o~ —RBEHERZE LT
BEREBL LTEESIhS. Coffiiciia v
o= 2 2FAT50XBEDEHTHY, F
e LB R binuv g EE L, TEREBT
BIFHCENTEDL. F— B2 vE.—
2 ECAE 5 ETEHARE, FOMCERRE
BEYF 4 CaANT — 2 E(A/D Tl e v
TV v 7)) LTk hEebinns, Zh
BEBa V- Z ETCTF -2V ST
v 77 AEIN LIRS, 20T R T A
Xy, BEEER 2 v —REEIhE
A/D BRBCT 4 CEANTF—RCEHBRE h i
Db eV DAER, BECT 4 A7 E
D7y A ACHNEhD. &5 LTHRRT — %
RF—%7 > A VEEHBRSh, £ LTLhLL
BN ONDF - 2N T R 7T AR K D ILE
Ihiotieins.

SV ILUBOBR w75 AT — 4
BN OFIEAEB LicbDTh D, LOHAEI
KR ROAHENERLO D DT LIb B
BThD, LD osTThBbILgmasEct -
THHHEBERTOILERD Y, LETH
FUERR 7 v b a LT A b TR
EHHFC X WBERMINBES SO ChiF b
gm.b#bkﬁb,?—ﬂ%yfuyﬁin
I AMLIRENBRITH D, PIREXHIDS
hB5F—27 54 LOBRS 2EBE LTHHE
+ThsH. LT, F—=2¥v 7Y vy
7 e 77 AREC—BE R TE D, £HR
ENFAL T w PO AERESESTETHS.

ARCii<% TEASYREC, 12 1 4 v+ & %
LB L oERRE LY v 7Y v/ THHEE

THFE LD TH D, ZZTIRLDBEELMH
AEOBBEICS>WTHATS. e, TEBK
5 DOADBTSRBRATE 5 X 5 B
ek L. :

2. /as Lotk
FEASYREC, iz 2w 58 - BifFf i « #R(FH:
CTR%ML, F—R2Y v 7Y v IOIEENRE
BTz sk o Lic. ¥ TEEROWTIL,
1kHz o% v 7 ) v 7 BEEHCH 3 5508E 0
BEE LI v 7Y VI RTHTENTES. B
TERERC WL, ThARLHEECS 7 »
A VDTG EBEE T T —F v RERL
TREL L, RRBRIR AR EF—45 (448
Koaq ) o208 —FF s A2 E—
TCEDHI O L. Fiho, BEHEORRER
HEOBBE~VAOFEHIC X YEH L T\
5. '

DT ST ADODHNITET &7 241D
HBRILFVELAT 72A7 » 4 A TH b, 4096
A4 rDETAE S RFRORERELM (EAkZ
+ % FS(File Subscript) &M A T 5 ) 23—F1
ks Lk, FIEO X ShBREEE X LT W
b, 72 A LEEDOEIOWTO H R ik
Ve fHxD FS 12131024 5o 7 — 2 HABREHEE
EHH(451 F)THDBRTEDY, D7 »
A NVFOMBYRTID L1 OEE LESEE
B B2 T 5.

7w 75 AEREECIL, = -V 5
DEBCTZBHL5, BRIECL T—n0ESH
B TH B MS-DOS Jix N 88-BASIC #{# H
Liz. =V Ea—20% % H 1% PC-98XL
(NEC)I@BZE Lichs, T r 75 AREFOER
iz i PC-98 XA, PC-9801VM/VX (NEC)
RERDIHIETE 5.



346 BASIC L X AEHE « ABRETF -2V v 7Y vri 7w 75 0%

3. EMEEREE

FEASYREC ;i3 PC-98 XL(NEC)D ~A v V'
Ya— g vE— FOTFCEETS. LELE
EBE E LTI~ — F Y =71, Y 2 vk
L HSFG—F 4 ATVA, TIVE, =UVA, &
B20~40MB BED~— FF7 4 A 7B, Th
e A/D BBAE—-FELTH/, — 7 ABTH
o ADX-98 # /-1t ADX-98E AL ETHS.
V7 b+ 27 it ver.21 B E o MS-DOS
(Microsoft, NEC) ¢ MS-DOS ki N 88-BASIC
avRL5, BIOEDFTVEAL L5477

%1, A/DZTBE-FOEREDRS ,FEHOD
RE

A3 ADX-98E 0, Byt ADX-98 OHFECTH 5. 5f
LUWHREHER R LOHBABLEM IR\,

A

ADX-98E R4 5FHRERXR

JP1 20V irs OTH
JP2 BI1P JPY IDIS
JP3 8D JP1O 8D
jP4 .8D JP11 N
JPS CMP JP12 £LAL
JP6 8D JP13 HEWMB
JPT OTH 1P14 Cox1
DS1 0 0 (16) DS 3 F E(16)

DS2 D0 (16)

ADX-98 24,78 TE

1Pl 20V iP6 8D

ip2 BIP P17 OTH

ir3 8D P8 "OTH

JPa | 8D ‘IPY9 DIS1

. 1Ps " cMmP SJP10 8D
I DS 1 | 00 (16) I DS 2 l D 0 (16) |

(NEC) B AETH 5.

A/D ZH#AE— F &Y 2 VAR & E
217 5 DEND 5. A/D BHAE— Vix#ERLED
EDAA » FEE(FRTA B)Iit - TRE L,
Y a A MS-DOS o SWITCH =< v
FEFESTAEIVAL g FH AE Y H A4 X
768K ity b5, Fh, F—27 54143
Fo34 7ARIEBRBDTC, ~—FF4 A7
BB NS4 7TAILLT, bt
FHEE > T LERDS.
FTEASYREC, o4&V —~A ) A2 ik (£E2)
AT EE VD, ZhixEHOR I BASIC =
VAL STa VAL AT EBERD S, 2 v
ANDFEE s Fr 75 A0BEIEC OWTIL=
VAL TD= = T AERERIRL.

4 FARVL—=Ya v ETASSLOEE
FEASYREC) o@fgn 7 v —F+ — % (K
1) ed. EFPwn, 1) vyv7Fy) v 7%
HHRE, 2 vV vIEF, 3) rrv—2
Ez7, 4) 754 AVEBROMEN ZDONE TH
h, Thir—oD¥ A4 710 LCHVY 7Y VT
BMThbh3 k5o Tuna. UF, cove
—F 4+ — PR TT w7 2DEEE DA

(START)

- 1. TEASYREC; ®7wmr-—-F 45—}



BASIC I X 5FEH « KRBT~ 29 v 7V v 77 nrs AR

RV — vy VIEDOWTEREET 5.

TR ITEANAZ—TBE, BTV
Y v r&oRER TS, T 1)
vV VISR 2 Afirav, 3) F
—2O@¥, 4) WHIRAREHZOIFECATT
5. 27y v I7RABEROATIEE Y (K2)
CRTH, o CRFETHY 7Y v IRAE
B~y ATERTB. ANr1 vk, A/D

347

il mV BB I h bk b2 5. fliE-s
v F 25T T VIO A4 v 100mV/pA ©
By, TOHINI LI 25 BRI/ I L T
A/D ZEA ~ FOATIRTFICERE IR T W B
BE, A5 4 /i120mV/pA Lich. RD,
T2 OBERELEETSH L, Er - HPE
W57 -2 DEAVHETS. MHIALRBEDOR
ETET - FDEY7 v—2B¥ir (17 1v—2A

EHA — FIRATIEh 5 ¥ Cic 1pA OB 131024%) TIERT AL 5 TH D, BA

BV REBRERRLTITEY

188kHz i

1@ kHiz 58 kHz 33 kHz 25 kHz i 20 kHz

HK“z Skliz 3. 3kHz 2.5kHz 2kliz

168 Hz 568 Hz 333 Hz 258 Hz 280 liz

18liz 58Hz 33.3Hz 25llz 26liz

Y7V SES

FYrY S RARE kHz
BYRF—20R 7=
ANETDYL mV/pA
F—snEERE

B2,  vv7) v 7 BEEOASEE
BE FTHCRBE IR V7 ) v EEENERIND:

(

RALMERLTFEN
FTARTVA & F4R7e~7
BA—aRH#ETHY 7Y S
RUBEKHTHY Y 7V
@ & T

® ;6

B3, A = . — BRSO



348 BASIC R XBEE « KBERTF —s9¥v 7V v/ 7u /5 A0

224 7 v — L FCHBCRETE 5.
LpHEB KB E A/D K- FOAT
Fe VRAOFBLTYH VYAV v I HREFTI
h F—Z2RABREINLEFBECRSTAEIR
mhRAFIhd ZZCHORAThAT—x3E
BlREEELTIVWE, BFI327r—2arcl
BEOTEREPFEL, FCTRZ2O07 —

2 Holci 2.8ms OO RN FEET 5.
CAET — A EE RO L 5327 v—
A 1B v 7Y v 7l Sh s &
RIS DTHS. LirL, RAR(2247 v
— &) EDREZEEIT - A TH & ORER
EI6ELMIBE LW 2, ROCOEI LA
HEOV V) v I RAER (~8 kHz) Cik7 -

\

t—4XF | W B ®

=TT EBRAOE/ERELTTEN
A-VRUE | ZV—h2- A
bbbl Bdoa
X
REEARLTFEN

~

Jb—Ah 12~ 21

WWMMJ ot

J

\—
4.

A) A2 YVEERVAART 280 v—2,

F—& b U — AEREEDF

HRREDRENE< VAN =Y M ThHB. b V—ADHREOKFIILKT 55 Ok, ~

Y AN =V MIIRATHBS OEEZE LTS,

B) _LCigE Lo oikEr.

IR LB SRR EHESh T 5. RITAO KRS 7 v — A0SR 2R T.



BASIC X BEH « KBETF — 54 v 7YV v/ 7 e 7S ADBR 349

2 ROBYAS A LY Uit\icd, EAK
BWTEBTAMLEIZEAE L, kExiE
F o VR ADOBEKE c FARRRIO e A 75 AT
EL L ERLEAZENTES. Vv 7Y
V7T LR CEEZ (K 3 ) R4
A= a—ABh, RCTIRENE L HRS
XS TnWS. v 75 AL TIHE
SRTCAEHT, ThPEDLIEEC 2 = &
R 5T BX5E->Twb. MORAALE
F—BEE7 7 A M~ THIT (B L)%
BT 5.

B A = 2 — T 1 )M IEEI NS LEE
ZIXF— 2D b V—ARERINDD, Zhit
CBRECST bR . B A E ) ki
DRAENIT — 2O v—ARERINS
(K4A). ZDFVv—ALDEED2EE <Y
AN—=V VCIRETDHE, ZD25HMD v —
ADVEE S XV IEK « B 5 (K 4B).
ZORPIFETHEVELTITL B0, I
DRAIET =2 kA7 Y —v ETb LB
THZERTES. ¥, F—ZDEe—F 2R
7 ) — VRIEREFER I hicEBG e onWTiThh
Bk, WMORALT — 205 bR BERELRE
T%E7 > ANVCEERDZ LB TEB.

7 > 4 VEERAZDNE TR, BrFooT
— EANF =27 > A AOHEFE L FS t&ER
Ths BERZOBRIE, 1) F—275-4
ng, 2) 735 v 7B, 3) BERZREOE
BHFS&S, 4 rv—RODA~A—VFavr—-nfF
EEATTH ISR ST B, BLEDATIN
BRTTHLT 237,42 BER T S
2, ZOEED FS RO 5 fcixvv 7Y
v 7 RERE EOBHRAMD LD, Fl,

<< A:DATAFILE.DAT >> / 90/06/04
[ e e e ————
F—-9ODFS 1 ~ 224

7 5 v 784 -80 mV
‘Y7 Y v IrRABEYR 1 kHz
T+ T ADY 14 v 250 mV/pA

5. F—z2x—7B0o7Y vzHifl
M4B OF — 5% F—%7 »4 A TA: DATAFILE,
DAT, it — 7 LD L D,

— 7T LABCEDF — 2 BT 5 1EEN S
Yy vE2EHPHIRTU(RGE), v 735 83E0
B2 = o —R5%.

5. 7RSS LOHREGHA

TEASYREC, Y — 2V A b HIRIZTE 512
& D22y AT, Ters sl
ZOATE. Lo T, =—¥FRH50HH
Brfb®T 7 e s A BT 58480 ik
MEEET S L8 TE 5.

Fh, DT RIS ADORTCEEIMLDI-DIC
HRLE, 1) 2= )rEEshTwvw 5 A/D
FTHERT — 2 BEBEEEE LRI
YHL, 2) ZOBRFIDF—2%7 »4 1iLE
ZRT B AT 5 To D DKEY T —F ik
FXC DATA ZDOWTF v 75 At RGA
FhTkb, o7 rsrS5adFIATHE &
BWTED. ThiRX Y, ItkziEF 4 A7~D
BXAAREELKBCHETHZ ENTES.
Na 4 X AVBRBAY VIV v I e l5a%
BICER B &, B4 HLARISE > Ty BASIC 7
"5 ATRT 4 A7 BERZEEOHIFINS
2sFI LAV ARE L DRish o e, 20
BWEEN —F v ERTS X 5 TEhA
200ms HWfT2 B X 5icie b, FEROE XK H
REMCHEI .

ARORKT, BWHShicF—27 4100
HA% BASIC 7 r 7 5 A CHRAMNTHEEDH
B onwTHELsTEL. F—& 7541
o vEL7 >4 DT GET I X Wik
#3723, BASIC Tl —EIDFE 4 H LA320483 1
FETREBINTCHBD, 1E0 FS o
& 208 GET z#f#v, FS %aiis L #%¥
Bresd A A#HMeix, REM
$FILE st cv 2 — V¥ X% 2048 1 b icdy
%L, FIELD ik v v XA ANy 7
7431 b D7 4 —n P 512 BRERT 5.
ZOEMTGET i X v 1 va— FEiERA
Z %7 4 — N Vi CVS BBRUCERT 5 L 512
READT — 2 RBEBEERAcELID. L
TetioT, Thu(FSESXx2—-1) &L (FS
BEX2) BOSIcoDVa—F (& 2310



350 BASIC X BEE « KBETF — 29 v 7YV v/ 7 v /5 a0

%o FS #FAEHwir19% &£ 208%) wonw<

& £ X W
Fe, &% N 5T
TR ”“*_1024 o FS 1)@,5,,@@7 *% 1) %7 —FABETH, ADX-98 =2 —%— X # 1 F
T A AMSEAHTE LRTES. -(1985)
: : 2) # ) —FRAETFE, ADX-98E = —F— X5 4 F
(1989)

3) BABZM, N88-HAZE BASIC(86) (MS-DOS
BR) =—¥—RA==.71(1985)



BASIC W X AE®E « KBETF — 2%V 7Y v/ 7r 75 A0B%

EASYREC: MERRF-#4>7Y>y7ossa 1
Release 7.2t 16 Jun. 1990 |
1

Copyright (C) 1990 RUERY 7 FY T

'l

I,

CLEAR 8H100,,8H102 TAEYTYTOME -
DEFINT 1-J CEBNEROLR
DIM DAT(1023) CPF- IRy T TORR
SCREEN 0 T Y5742 2R
MOUSE © C IO AYNMA
MOUSE 3,0,4 CRYRB-VNOME BB
MOUSE 3,1,4 ' " LEALE Y3
MOUSE 5,2 TR VR
CONSOLE 0,25,0,1 CF¥AMEE
COLOR 7,0 CFEAMRRMIE
e e — — — q
L HEBEDLSBBE~OBERUBEOER J\
T T T T T -1
| )‘ ® 'J v 7 t
e 4
tr——— ————— - . G4K«UPRBNK%=16%UPRSEG 1
O F— % T — B (CAPACITY»2K) | !
R e -+ 64K«DATABNK% i
< &!!ﬁ |
th——— 164DATASEG |
.11 Fﬂﬂ |
[ 16+CODESEG |
O F-2ny Ty H
o — 16%BUFSEG%+BUFOFS% i
. (@7 FLR) |
. !
f R
' i
. I
. !
EGPTR(0) ca-HAEVLEROES AL b
2 FPF -2 —AEEDOE S A b
CODESEG=SEGPTR(2) CBMEHI-FRROES AT}
BUFSEGX=VARPTR(DAT(0),1) PF-E Ny 7 TDORT R
BUFOFS%=VARPTR (DAT(0),0) ' " DF7 € b
UPRBNK%= INT (UPRSEG/ 4096 rA-HRAEYEBROA LD
INT(-DATASEG/4096) IR RS ¢ TR
2% (UPRBNKx - nxrwmm CF- RS- NEEOER (7L L)
EASYREC: lﬁﬁlr—’*}zf
Release 7.2t 16 Jun.
To 16000:NEXT [ B EX N
- e e e
N y70¥ 5 a8
GOSUB *CODE.LD CMEEo2-Foo—§
[Pt by .
. l. 1 E'D*) TYvy }
GOSUB *CND. SET THEYIV YT REORE
GOSUB *SMP. GO CHLITUVSRE
tpeme b
A a-RRruEER |
WHILE PROCC4 CRTRUAEL-T
WINDOW (0,0)-(80,25) EAEEES T ¥
VIEW (0,0)-(1119,749) .
CONSOLE 0,25,0,1 CFEFANEEREETA S O -
MOUSE 4,0,0,1119,749 CRIAOBYHEH
CLS 3 ‘
PRINT * e e e e e e e e e
PRINT | AAERRLTIFE
PRINT " p—— e — — — — ——— — —
PRINT " D F4ASLS & F1A2 €~
PRINT e e e e e — ] W
PRINT @ ﬁ '7)*#'("’)‘ ‘/')219' |
PRINT * |- — - i I
PRINT " @ !&5%@‘!‘!# '/i "
PRINT " |- — -
PRINT * ® K
PRINT * b e e -
= E 3
WHILE PROCC1 OR 4<PROC .
SELKYs="" CFYEFR-=ANIVT
MOUSE 1,MAP(20,0),MAP(3.5,1),1 PRUAA-YNRE
WHILE MOUSE(2,1)=0 AND SELKYS .
LIN=INT ((NAP(NOUSE(1),3)-2.8)/2)+1 * 94 > O M it
COL=INT (MAP(MOUSE(0),2)) TASLDONRY
SELKY$=INKEYS TFUYE-AN
WEND .
MOUSE 1,,,0 CEYAA—YNEE
IF 1<COL AND COL<43 THEN PROC=LIN CA-Y MR EDIRR
IF SELKY$<>"" THEN PROC=VAL(SELKYS) ' F  *—it &3 &R
WEND '
BEEP v T
cLS 3 '
] BREET D& \
IF PROC=1 THEN GOSUB *DSP.SVE cREEE=-T~
IF PROC=3 THEN GOSUB *CND.SET CEERREAN
IF PROC=3 OR PROC=2 THEN GOSUB *SMP.GO ' ¥ > 71 ¥ ¥~
WEND .
g
| FussanTan
SCREEN 0 CEEME
CONSOLE 0,25,0,1 .
cLS 3 :
MOUSE 6 CRUZAORTHE
END
nANSHERWAIT
I e e e
YN Ane T ]
ANSWERS="" LR CERNd °
WHILE ANSWERS<>"Y" AND ANSWERSC>"N" *
ANSWERS= INKEYS R —AS
IF ANSWERS= CAXFRER

TEASYREC,

351

&Y —AY A b

IF ANSWERS="n" THEN ANSWERS: .
IF MOUSE(2,1)=1 THEN ANSWERS: tTYR
IF MOUSE(2,2)=1 THEN ANSWER$="N" T TYR

n.
[ S

tDSP SVE

FLINC 2297

WHILE FUNCC3 CHEESRRIABETCN-T
CONSOLE 0,7,0,1 .

SCREEN 0 .

cLs 3

F———

3
ol £7—1&17I/—1~O.Eﬁﬁ:£ J

Ll
HEAD: CRETL—
LENGX: CERRAEDO7 L -a¥
DEF SEG=CODESEG .

CALL TRANDTX(DATABNK%,HEADX, LENGX%, POL%, BUFSEG%, BUFOFS%) *

r q
| PL—2&F |
| SO |

WINDOW (0,-2048)-(1023,2048) ' 1024 &7 A
VIEW (0,210)-(1119,749) VY74 AREETH
MOUSE 4,0,0,1119,749 PTUABMEE
LINE (0,-2048)-(1023,2048),5,B' # #
LINE (0,0)-(1023,0),5 Yol
PSET (0, -DAT(0)),4 P RYMOF -2 A
FOR 1=0 TO 1023 .
LINE =(1,-DAT(1)),4 PF-FPL-XHE

NEXT I .

T — = —— h

R ARKLERR

e IR R IR 3
WINDOW (0,0)-(80,25) ' I/ REMAERE
VIEW (0,0)-(1118,749) .
CLS 1 .
PRINT " P e L
PRINT | LEEBRLTFEN {
PRINT " p——————— —— e — ]
PRINT | WA t - 7 | L I
PRINT " b e e e e e e e e e e v
FUNC=0 LARZFOIVT

MOUSE 1,MAP(25,0),MAP(3.5,1),1
WHILE FUNC<1 OR 3<FUNC OR MOUSE(2,1)=0

LIN=INT ((MAP(MOUSE(1),3)-2.5)/2)+1 T34 ORE (BOXA)
COL=INT((MAP(MOUSE(0),2)~1)/16)+1 CASLDREE (BOXA)
IF LIN=1 THEN FUNC=COL ELSE FUNC=0 ' % =& %

WEND .

MOUSE 1,,,0 .

BEEP '

[ttt
D MR ESC AW |
L Bl

IF FUNC=1 OR FUNC=2 THEN GOSUB »CLIP.DT ' M B K WHE O R

IF FUNC=1 THEN GOSUB #DISP.DT CHEARTOH

IF FUNC=2 THEN GOSUB *SVE.DT CHEKRREE-T
RETURN

*CL1P.DT

‘[ mEnsnBoRE

WINDOW (0,-2048)- (FRAME,2048)
VIEW (0,210)-(1119,749)
MOUSE 4,0,210,1119,749

CLS 1

PRINT *

IF FUNC=1 THEN PRINT * X
Fl -

THEN PRINT "

v
SE(2 &
HEADX-]'INT(MAP(MOUSE(O) 2 ok
LOCATE 33,3 .
PRINT HEADX;" * N
MOUSE 1,,,0 TRYAS -V I E
7
Lk

BEE] -
LINE (HEADX-1,-2048)- (HEADX-1,2048),2 R R®T &R

LENG%=0 CIL-LEEIVT
WHILE LENGX%<1 CHBEOREENY D> ?
CLS 1 FFRALME
PRINT " p—————— —— —— - .
IF FUNC=1 THEN PRINT " rzx;r 9\#&):7)
IF FUNC=2 THEN PRINT " 3®R0

PRINT T
EEITL)
—_—

PRINT * |
PRINT " &
MOUSE 1,,,1
WHILE MOUSE(2,1)=0
TAIL==INT(-MAP(MOUSE(0),2))
LENGX=TAIL~HEAD%+1
LOCATE 33,3

PRINT TAIL;" *
ND
MOUSE 1,,,0
WEND
BEEP
LINE (HEAD/-1.~2048)~(TAIL 2048),2,8 o & EHRETHRR
FOR 1=0 TO 800 Yz

DEF SEG=CODESEG
CALL TRANDTX(DATABNKX%, HEADX%, LENG‘ POLX%, BUFSEGX%, BUFOFS%) *

WINDOW (0,-2048)-(LENGX,2048) R LEEASE .3
VIEW (0,210)-(1119,749) CSST7 4V AREETH
LS 3 .

FOR 1=0 TO LENGX P IL-ARR

LINE (1,-2048)-(1,2048),8,,8H9999



352 BASIC R IDEE « KBREF— 2% v 7V vy a5 20K

2248 IF (I MOD 10)=0 THEN LINE (I,-2048)-([,2048),8" 2524 *DISK.WRT
2250  NEXT I . 2626 ' —t—— o — — — - M e e s
2252 LINE (0,-2048)- (LENGX,2048),5,B ot 2528 ' F-E 7T AN~NORERE
2254 LINE (0,0)~(LENGX,0),5 CHo LA 2530 'L —— e — o —— =~ - Tt aiatae e
2256 ' o —— — — e~ — — — q 2532 WINDOW (HEADX,-2048)- (HEADX+LENG%,2048) * MW %7 L — A 8f1ic
2258 ‘I HE&BE2OPL—-AKR | 2534 VIEW 0,210)-(1119,749) S 4 v 7 AEE TFM
2260 ' L———— ——— —— —— — 5 2536 '~ — A
2262  WINDOW (0,-2048)-(1023,2048) T 10248 AR 2538 * | i
2264  PSET (0,-DAT(0)),4 cRMDOF- A 2540 ' L—-————————— -
2266 FOR 1=0 TO 1023 . 2542 cousouz 0,25,0,1 .
2268 L!NE -C1,-DAT(I)),4 CF-F LR 2544 1 .
. I 2546 [NPLIT "3 7LLIEL (mV) #EAALTFEW, °,VHOLD *
—————— —_————————— 4 2648 ' r— o —— ———— = -1 .
2550 * | t!u\_allﬁ&lﬂ)#‘ﬁ |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ 2882 rt—— —— T
2554 OPEN FILENAMES AS #1 .
F———— e —— 2556  FSX=LOF(1)/2+1 CARRBMTISLOMBUE
2558  CLOSE #1 :
b — 2560  CLS 1 :
2286  WINDOW (0,0)-(80,25) TEYSIIERR PRINT "7 7 A WD F SR™FS%:"H S TOLOTT N2 (Y/N"
2288  VIEW (0,0)-(1119,749) N GOSUB *ANSWERWAIT CY/ZNAS
2290  MOUSE 4,0,0,1119,749 N IF ANSWERS="N" THEN F5%=0 cRHAFSEBOI VT
2292 CLS 1 CFFRLMMAK WHILE F: cFSEBSDOAN
2294 ' r——————————— INFUT TEIImOREABET ST FSK
2296 * ' TVAKLIMARBR H WEN!
2298 ft———————— —— — i F——————
2300  PRINT - — q :
2302 PRINT - | BALRARLITFEG |- i 2578 't————————————
2304  PRINT " F— 4 . CLS 1
2306 PRINT = | TYrrEN ! LI |- PRINT "C@rv—xﬂfU‘i.‘ﬂD!hb\ifﬁ"? /e
2308 PRINT " L - - 4o GOSUB *ANSWERWAIT Y/NARD
2310 LOCATE 58,5 WHILE ANSWERS="Y" © T WHILE~WEND RV — 7L &

NW
@

2312 PRINT =7 L — A "{HEADX; "~ ";TAIL CERBHRO7L -4 CLS i
2314 SEL=0 cBRAERFO2 Y anr"kb—x!fﬂ‘ﬂ.mhwr
2316  MOUSE 1,MAP(31,0) ,NAP(3.5,1),1 CHEEXFT AN COPY 2 b»—zm:t{:
2318 WHILE SELCI OR 2¢SEL OR MOUSE(2.1)=0 . : LPRINT "7 L — A “{HEAD%; "~ ";TAIL; CRTRES
2320 LIN=INT((MAP(MOUSE(1),3)-2.5)/2)+1 34 ORE (BOXA) i LPRINT * & ";CALI%2.048E+06;"p A"; ' MWD B X
2322 COL=INT ( (MAP(MOUSE(0),2)-1)/20)+1 D540KE (BOXH) H "'LENGXHOZUFDA‘I‘A"'@" RN R
2324 IF LIN=1 THEN SEL=COL ELSE SEL=0 c BRYEEF 1
2326 WEND . .
2328 MOUSE 1,,.0 . P 2604 e ——————————— —
2330  BEEP ' i t!ﬂaﬁwr#xl\ii |
] ' cy.s 1 .
= | PRINT " p—————— ro—————— -=n
T T D WHILE~WEND RV — 7L 2w i PRINT * 7L—a | ~
N § PRINT " f————— —f————————
vrgghwey. ¢ PRINT “| 77 4& |
. ! PRINT " F—————— B
A "IHEADX "~ iTAIL Y ar5907b L®E i PRINT "| FSE% | ~ |
2 . av-— ! PRINT "b—————— A————— ——
LPRINT "% ";CALI%2.048E+06;"p A ".LBNGxuozuFbA'rA. B 1 LOCATE 17,1 '
: ! PRINT HEADx LR EA
' ! LOCATE 2 '
. | PRINT nEonoLEch 1 CRTIL-S
—_—————————— e LOCATE .
PRINT FlLENAuEs CF-27T7ANVE
—————————————————————————————————————— LOCATE 16, .
PRINT FSX " M#&FS
—————————————————————————————————————— LOCATE 24, .
F—3t—-7/MOF*¥A BB PRINT FSX~LENG%< *#®TFS

F
[ 774run0sy> k7ot |

2372 WINDOW (0,0)-(80,25) "
2374 VIEW (0,0)-(1119,749) N
2376  MOUSE 4,0,0,1119,749 .
2378 cLs 1 N

FrSIIEEMR

~
3
@
°

H 2652 LPRINT
FEAMAE i 2654  LPRINT /

2380 2656 LPRINT - .
2382 * : 2658  LPRINT S%+LENGX%- 1 '
2384 | 2660  LPRINT VHOLD; "mV" .
2386  SEL=0 cARZAEIOI VT : 2662 LPRINT FDATA/1000; "kHz" '
2388 WHILE FILE'&ANES()”" AND SEL=0  ° Z @ WHILE~WEND i/ — 7" Lazw I 2664  LPRINT " !
2390 INT " —— e — e — ——— — 2666  LPRINT .
2392 r—’77mveﬁzur?s~\ 2668 ' - —————
2394  PRINT " pm——m—— e — 2670 "' 7y ANy |
2396 TTANEE 2672 't ———— = —— o — = —
2398 - : 2674  SBA! . APYYIFARIYTIDET AT b
2100 LOCATE 58,5 : 2676  SOFS=VARPTR(FILENAMES,0) . » 7%y b
2402 PRINT =7 L — & ";HEADX;"~ ";TAIL H 2678
2404 MOUSE 1,MAP(9,0).NAP(3.5,1),1 : 2680  DEF SEG=SBAS
2406 WHILE SEL<1 OR 3(SEL OR NOUSE(2,1)=0 : 2682 FLENX=PEEK(SOFS) P XFRAORE
2408 LINZINTCOKAP(HOUSE(1),3)-2.5)/2)+1 ' 2684  FBASX=FNS21(SEGPTR(7)) P XFHAOET A
2414 T ((NAP(MOUSE(0),2)=1>/16)+1 | 2686 IF PEEK(SOFS+1)=1 THEN FBASX=FNS2I(SEGPTR(8)) ' a ¥ A4 SHRKA
2412 {F Lin=1 THEN SEL=COL ELSE SEL=0 . H 2688 '1F PEEK(SOFS+1)=0 THEN FBASX=FNS2I(SBAS) ESEreE: 7]
2414 WEND . : 2689  FOFSX=FNS2i (256#PEEK(SOFS+3)+PEEK(SOFS+2)) CXFEAOETT R b
. 2690
2691  HANDLEX= CITFANNYEN
2692  DEF SEG= .
::gl CALL oPENHx(FBAsx FOFSX, FLENX, HANDLEX) AN T8 Ao g
' PR gtk hlpapdig iy 5
2698 * ¢ ’——!&774'114.{: 7!
. 2700 *h———————— T —— e
r 2702 FSX=FSX-1 . FS#%OM}J’!
2432 PRINT -~ | SAEBRLTFE B 2704  DLENX=1 T17 b= Adv&l\v7rkﬁi§
253¢ PRINT - F 4 : 2706  HDFLAG=0 ANy AEEE 3
2136 PRINT | t—7Rif nEOE I 2708  DEF SEG=CODESE! .
2438 PRINT - L— - —————— e 2710  FOR SRCx: HEADx TO HEADX+LENGX-1 ' 7 L — 4 & 5
2440 LOCATE 58,5 . 2712t~ a
2442 PRINT =7 L — A "IHEADS AFRBYOIL-—LEF 2714 v ForokE |
2444 MOUSE 1,MAP(9,0) . MAPi3.5,1),1 CE-TREFFT b ' 2716 - — —J
2446 WHILE SEL<2 OR 3<SEL OR MOUSE(2,1)=0 . 2718 CALL TRANDTX(DATABNKX, SRCX, DLENX, POL% , BUFSEG%, BUFOFS%) '
2448 LIN=INT ((NAP(MOUSE(13,3)-2.5)/2)+1 S{ K% (BOXA) 2720 o———— — = — = —
2450 COL=1NT( (MAP(NOLSE(0+,2)-1)/16)+1 THASLADORE (BOXW) 2722 i La—FKAy¥olm |
2452 IF LIN=] THEN SEL=COL+l ELSE SEL=0 RRAEBES ! 2724 E———— - —————
2454 VEND . 2726 WHILE HDFLAG=0 CRBOFSKERAy XEEMT S
2456 MOUSE 1, N 2728 DAT(0)=LENG% cllba-FRo7L—a¥
2458 BEEP . 2730 DAT(1)=FDATA THTY I TRAEK
2460 'n . 2732 DAT(2)=VHOLD I3 7RE (mV)
2462 ° 2734 DAT(3)=CALI CEZFMDORKM (nA)
2464 " | lb‘(k"f<5}& ' 2736 C(Exbr4poRER (mV))
2466 ¢ - m § 2738 Ay Y EEDRBE Y
2468 IF SEL-2 THEN GOSUB +FILE.SET CZTANERE ! 2740 :
2470 IF SEL=1 OR SEL=2 THEN GOSUB ¢DI1SK.WRT CFALRISA4L | 2742 ' T
2472 T e e e < 2744 T 419*\0'!,&3 1
2474 RETLRM 2746 - -
R 2748 FsxeFsxel CESEBQA¥rUx b
2478 oFILE.SET 2750 CTRLX=FSX HMW2— K (FS#&%)
2480 " - — - - B BRRE 2752 CALL WRITEWX(BUFSEG%, BUFOFS%, HANDLEX, CTRLX) "
2482 7—’774»50))\71 2754 T e -
2484 " - —— — - - - e - - ER : 2756 M J‘-é— i
2486 CONSOLE 0.25,0,1 . 2758 === - — 4
2488 CLS 1 . . 2760 WHILE CTRLX<O CHMI-FORVBEF Y
2490  LOCATE 0,3 . . 2762 CALL CLOSEHX(HANDLEX) CZF7ANMNAYEND IO =X
2492 FILES "A:e.DAT™ CF—2T7TANYXPRE H 2764 BEEP 1 N
2494 ° - 2766 CLS 1 N
2496 ° s 2768 COLOR 2 -y
2498 * i 2770 PRINT "F 4 X7 54 boizx 9-”‘9!:{1«&!.;&.":'
2500 . H 2772 PRINT " Y&y b LTF&0.
2502 CF—RTFANEDI VT H 2774 HHILEI:HEND .1 Y
2504 . i 2776
2506 cLs . i 2778 L!NE (HEADX,-20) -(SRCX+1,20), z BF ‘' MTHBADY 574y 2 RF
2508 INPU‘I' "F—277ANEEADLTF X, A", FILENANES® i 2780  NEXT SRCx N
2510 IF INSTR(FILENAMES,".")=0 THEN FILENAME: ILENAMES+" . DAT" " i 2782 ' r—— ———— ——— ————
2512 IF INSTR(FILENAMES,".")>9 THEN FILENAMES=""" ! 2784 | 774Ny FNDIB-X |
! 2786 'L —————— — ————
i 2788  CALL CLOSEHX(HANDLEX) .
2790 .
2792 P ]
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3274 CLS 1 . i
3276  LOCATE 40,20 . |
|

F=————— )

ggoz‘L m. #/7') 7##&?&07nw~~‘/¥ J 3278  PRINT FRAME TBRYVRBEDERR |

04 ' L— ——————emmll 4 B e e e e e R J
3006 *CND.SET
3008 ¢ F--————— e e e e
3010 | MM
3012 " b o e
3014  CONSOLE 0,25,0,1 CFEF AR [4:]
3016  WINDOW (0,0)-(80,25) A "X
3018  VIEW (0,0)-(1119,749) v Y574 BEEEEE | 0 4008 e e e
3020  MOUSE 4,0,0,1119,749 P IUAB Bik2EE 000 | $UFVLIEREINOROD B
3022 CLS 3 CemEM do1s L 277
3024 ' P — e — e — a9 4014  SCREEN 0 .
3026 1| Y FULTAROERE | 4016  CONSOLE 0,25,0,1 .
3028 1 b SR 4018  CLS 3 CEEEHE
3030  LOCATE 0,16 ChRHERTOMNR 4020 ' g e em o = — e - — bl
3032 PRINT " e ———— e e ER 4022 ' | 4> ') v Nﬁkoam |
3034  PRINT | 4024 Lbm— — e 5
3036  PRINT " 1026 LoCATE 0.16 .
3038  PRINT " 141 4028 PRINT * F——————= -
3040 PRINT " -2 4030  PRINT |
3042 PRINT " L 4032 PRINT " b
3044 PRINT " HERE 4034 PRINT | #>7v
3046  PRINT ™ 4036 PRINT * | moas
3048  CONSOLE 0,15,0,1 PFFRAPEEREEISR I - 4038  PRINT " | Ange i
3050 CLS 1 . 4040 PRINT * | F-20
3082 ' — — — — e A 4042 PRINT " L
3054 ' | MEQCFCFUCSRABROER | 4044 LOCATE 40,
3056 ' Lo T I 4 4046 PRINT [NT(FDATA)HODO RERT -2 DRT

30568  ANSWERS= .
T kT

3150 LOCATE 40,
3152  PRINT lNT(FDATA)/ano

3060 WHILE FCODE%>0 AND ANSWERS=“" ' T @ WHILE~WEND v — 7L &4 4050  PRINT FRAME

3062 PRINT "9 > 7V > ¥ B# %" ;FDATA/1000 4052  LOCATE 40,21

3064 PRINT "kHz TWWTF 5 ? (Y /N) = . 4054 PRINT GAIN ADFAYORR

3066 GOSUB *ANSWERWAIT 'Y/ NAAH 4056 LOCATE 41,22

3068 IF ANSWER$="N" THEN FCODE%=0 ' NZ6REE2 - F2 Vv b 4058  IF POL%=-]1 THEN PRINT “{F 5" CREOHEME RN

3070  WEND ' 4060  IF POL%=1 THEN PRINT "fibh " * n

8072 ' pm e 4 4062  CONSOLE 0,15,0,1 CFFAMEBEREEFER I -0
3074 | ¥YFYLITRHABOAD | 4064  CLS 1 .

3076 ' b ——— s —— ——— J 4066 ' p—— e ——— — —— — -

3078  WHILE FCODE%=0 * T WHILE~WEND RV — 7L 2w 4068 | v>7v>nums |

3080 CLS 1 P EEHE 4070 * L—————— —-

3082 PRINT * p——— —_— 4072 PRINT "X X — % #-vwxn" BT SYS T ML ET,

3084 PRINT 4074  WHILE INKEY$<>" " AND MOUSE(2,1)=0:WEND CE -

3086 PRINT 4076  BEEP ’

3088 PRINT 4078 ° i
3090 PRINT ————t———— 4080 H
3092 PRINT | 10 kHz | 50 kHz | 33 kHz | 25 kHz | 20 knz | 4082 ¢ i
3094 PRINT " p———— Fom et —— e 4084

3096 PRINT " 1kHz | SkHz | 3.3kHz | 2.5kHz | 2kHz | 4086

3098 PRINT " | ———— F-———t————t——— = 4088

3100 PRINT 100 Hz | 500 Hz | 333 Hz | 250 Hz | 200 Kz | "' 4090

3102 PRINT e — e — 4092 *

3104 | 50Hz ! 33.3Hz | 25Hz | 20Hz | ™ 4094

3106 Bttt et l SEIS S AU 4096 BANKX%=DATABNK* DMA A2

4108 p—— e —— e — — e — ——— B 4098  RESTFM%=FRAME RANZL=—AO

3110 | 7:~/llll‘.{5ﬂ&!®;!ﬁ | 4100 WHILE RESTFM%): TEBEBI27L—bBREAN |
3112 1L e e e B 4102 OUT 8H25,BANK%: OUT &HIS, aH7 cu'r &H17,&H47: OUT &H19,8HO' H
3114 MOUSE 1,MAP (6,07, MAP(7.5, 13,1 T AR =Y VRE 4104 OUT &HD, &HO: OUT &HD OUT &HF,8HFF: OUT &HF,&HFE" i
3116 FDATA=0 CRERTF-sumBit 4106 OUT &HD2,FCODEX: OUT &HDe. OUT 8H15,8H3: OUT &HDO, &HB" H
s WHILE FDATA=0 . 4108 BANK%=BANKx+1 *DMANRY 2 2IL4 YD URY b

3120 FCODE%=38 CEAEEa - KM 4110 RESTFM%=RESTFMx-32 PRANTZ L —AWMEIRT I YA

3122 WHILE MOUSE(2,1)=0 OR FCODE%>37 TI Yy ERD 4112 WAIT &HDO,8H20, 8HFF PANRTEND

3124 COL=INT ((MAP(MOUSE(0),2)-1)/10) CHSADRE 4114 WEND :

3126 LIN=INT((MAP(MOUSE(1),3)-2.5)/2) CSAYONY 4116 WHILE RESTRMX>0 T O WHILE~WEND @b —7 L % ¢

3128 FCODE%X=8%LIN+COL+1 AP EA.E 3 EN 4118 BYTE%=FNS21 (2048%RESTFM%-1) " DMA X 1 rho T

3130 IF COL>4 OR LIN>4 THEN FCODE%=38 ChA-YALERDF Ty 4120 OUT 8H25,BANK%: OUT &H15,8H7: OWT &H17,8H47: OUT 8H19,8HO'

3132 WEND . 4122 OUT &HD, 8HO: OUT 8HD,8HO: OUT 8HF,BYTE% AND &HFF'

3134 RESTORE *FREQ.LST CF - F—TARML 4124 OUT &HF, ((BYTE% AND &HFF00)¥256) AND SHFF'

3136 FOR 120 TO FCODE% CREKA-FEF-Fim 4126 OUT 8HD2,FCODEX: OUT 8HD6,0: OUT 8H15,8H3: OUT 8HDO,8HB'

3138 READ FDATA ' 4128 WALT 8HDO, 8H20, BHFF ANETEHD i
3140 NEXT 1 . 4130 RESTFM%=0 ' EIL~AANET |
3142 WEND CRABERF IR0 LL S — K 4132 OUT &HDO, 0 ' DMARE®RT !
3144 MOUSE 1,,,0 TRUAD—VLEHE 4134 . WEND ' !
3146 BEEP v T Y- . d
3148  WEND N

3162 DATA 0, 1E5, 0 , O

3164 DATA 0, LE4, 5E4, 3.9333354. 2. 5E4‘ 2!’24. 0, o N
3166  DATA 0, 1E3, 5E3, 3.33333E3, 2.5E3, 2E3, 0, 0 .
3168  DATA 0, 1E2, 5E2, 3.33333E2, 2.5E2, 2E2, 0, 0 .
3170 DATA 0, 1EL, 5E1, 3.33333El, 2.SE1, 2E1, 0. 0 '

5020 CLOSEH%=8H400

5018  WRITEH%=8H200 . "
5022 TRANDT%=8H600 N

3180 CLS 1 . 5024 *

3182 ANSWERS= : 5026 *

3184  WHILE GAIN>0 AND ANSWERS="" . 5028

3186 PRINT "A B Y 4 2 DM GAIN:"OV/pA TOWTF R ? (Y /N) b 5030  RESTORE *OPENH.COD ra-FyuxtofiE

3188 GOSUB *ANSWERWALT CY/NAA 5032  FOR 1=OPENH% TO OPENHX+8HSF ca-FoEEik16084

3190 1IF ANSWERS="N" THEN GAIN=0 CNRLBAAFAEI VT i 5034 READ CODES C AL BRI —-FEBAT

3192 WEND . | 5036 POKE 1, VAL("8H"+CODES) CERHMRERBRATILREERD

9194 ' e e | 5038  NEXT 1 .

3196 * | ¥4 vorn | i 5040 '

3198 ' b————————— J | 5042 ' |

3200  WHILE GAINC=0 CHREQABNTYARRIHI RO : 5044 * -

9202 cLS 1 CEEHE ! 5046  *OPENH.COD . |

3204 INPUT "AB1 5 4 O M HA mv/pA TT 2 7", GAIN' | 5048 A 50,51,52,56,57,06,53, 1E,FB,C4,77,0C,26,8B,04,2E" |

3206 CALI=1/(204.8%GAIN) CBf oy nA/bn BB i 5050  DATA A3,71,00,C4,77,08,26,8B,04,2E,A3,6F,00,C4,77,04" |

3208 WEND . I 5052  DATA 26,8B,04,2E,A3,73,00,0E,1F, 8B, 0E, 73, 00,0E, 07, 8D" |

3210  LOCATE 40,21 . 5054  DATA 3E,75,00,8D,1E,6F,00,C5,37,FC,F3,A4,26,C6,05,00" |

3212 PRINT GAIN CANYA O RR 5056  DATA OE,1F,8D,16,75,00,B0,02,B4,3D,F8,CD,21,73,12,3D" |

3214 ' e — e — — - q 5088  DATA 02,00,75,04,B9,00,00,B4,3C,F8,CD,21,73,03,0D,00" |

3216 | r—ii@i%wlﬂ: I 5060 DATA 80,1F,5B,C4,37,26,89,04,07,5F,5E,5A,59,568,CF, oo- 1

3218 ' L ——— - 5062 DATA 00,00.00,00,00,00,00,00,00,00,00,00,00,00,0 i

3220  CLS 1 . 5064  DATA 00,00, oo oo oo oo 00,00,00,00,00 i

3222 PRINT "F— ¥ ONFREETOETH? (Y/N) = |

3224 GOSUB *ANSWERWAIT *CY/NAR

3226  IF ANSWER$="Y" THEN POL%=-1 ELSE POLX CYROHBERE

3228 LOCATE 41,22 .

3230  [F POLX=-1 THEN PRINT "115 CREOHME R —_———————

3232 IF POLx=1 THEN PRINT "f1b % »~ . " 5076  RESTORE %WRITEK.COD ©ca-

3284 P — e H 5078  FOR I=WRITEHX TO WRITEHX+&H7F ' 2 — K@

3236 ' | nnorwamnﬂaﬁimlm | ! 5080 READ CODE$ AL 3

3238 ¢ L e e i | 5082 POKE 1,VAL("8H"+CODES) 3 03

3240 CLS 1 . I 5084  NEXT 1 .

3242 ANSWERS="" N 5086 ' r———————————— ————— e —— e q

3244  WHILE FRAME>0 AND ANSWERS="" * T ® WHILE~WEND B — 7L 2w 5088 '| TFAN~NOFRERBEIT>MBMI-FOU R |

3246 PRINT "Wt D) % K3 " [FRAME: "7 L= A ThnTem? (Y/N) " 5090 ' & 4

3248 GOSUB *ANSWERWAIT Y/NAA 5092 WﬁlTEH cop ' |

3250 IF ANSWER$="N" THEN FRAME=0 ' NZ &7 L —AM%*7 V7 5094 TA 50,51,62,56,06,53,1E,FB,C4,77,0C,26,8B,04,2E,A3" |

3252 WEND . 5096 DATA 72,00,C4,77,08,26,8B,04,2E,A3,74,00,C4,77,04,26" |

3284 ' b S 5098  DATA 8B,04,2E,A3,76,00,C4.37.26,8B,04,2E,A3, 78,00, 0" |

3256 ' | F—AMVRABEOAS | 5100 DATA 1F,Al,78,00,48,B9,00,10,F7,E1,8B,CA,8B,D0,B0,00" |

3258 'b— - ——m—— —————— - 5102  DATA B4,42,8B,1E,76,00,F8,CD,21,72,17,8B,16,74,00,B9" |

3260  WHILE FRAME<1 OR CAPACITYC(FRAME ' AI@E 2B VDA Z &K bd ? 5104 DATA 00,10,8E,1E,72,00,B4,40,F8,CD,21,72,05,3D,00,10" i

3262 CLS 1 C EEEE 74,03,0D,00,80,1F,5B,C4,37,26,89,04,07,5E, 54,59 i

3264 PRINT CAPACITY;"7 L — A X TV ADET, 58,CF,00,00,00,00,00,00,00,00,00,00,00,00 |

3266 PRINT "1 7 L—A%";m'ru!ogru;. 'v/FDATA)/lo I vfn"‘u'.g;;;ﬁo A2 —-= -
" - p " FRAME® ¥# p 2 T —

3333 mﬂﬁ"‘” Az Kioks ' 7 H 5114'|L7741b/\‘K/w&7|:|—x1'6uin!=—l\®n—
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5118  RESTORE *CLOSEH.COD
5120 FOR [=CLOSEHX TO CLOSEH%+8HIF

5122 READ CODES

5124 POKE [,VAL("8H"+CODES)

5126  NEXT I

5128 ° S,
5130 * |

TTAWNYE
5132 * b—-— - S
§134  +CLOSEH.COD . '
5136 DATA 50,56,06,53,1E,FB,C4,37,26,88,1C,B4,3E,F8,(D,21"

5138 DATA 73 03,0D,00, 80, IF SB C4,37, 26 89,04, 07AaE 58 CF* i

F-2nr8y 7 TRF By 3 E E3 T 3 IIC! Wa- ¥

5148  RESTORE *TRANDT.COD ca-FUxtof

5150  FOR [=TRANDTX TO TRANDTX+8HIOF * 2 — F o B & 227

5152 READ CODES C A4 rEiza-F

5154 POKE |, VAL("8H"+CODES® CHHMIIERAR S E H
5156  NEXT 1 . i
5158

5160 *

5162

5164

5166  DATA 56,1E,06,FB,C4,77,14,26,8B,04,2E,A3"

5168  DATA E,A3,F6,00,C4,77,0C, 26" i
5170  DATA 8B.04.2E.A3.F8,00,C4,77,08,26,88,04,2E.A3,.FA,00" [
5172 DATA C4.77.04.26.8B.04.2E,A3.FE,0.C4,37,26,8B,04,2E" i
5174  DATA A3,FC,00,0E,1F,Al,F4.00,B1,0C,D3,EV,A3,02,01,A1"
5176  DATA F6.00,48,B1,07,03,E0,01,06,02,01,(7,06,00,01,00°
5178  DATA 00,A1,F8,00,D1,E0,50,25,0F,00,A3,04,01,58,B1,04"
3180 DATA DI.EB.A3,06.01,A1.FA,00.25,00.80,86,E0.A3.FA. 00" :
5182  DATA B9,00,04,8D.1E,00, 7.26,88,04,25,F0,FF,3D"

5184  DATA 00,00,75,09.BA,00. oo B8.00.00.ER.2E.90.3D.00.80"
$186 DATA 73,05.52.7F.EB.0B,90,F7.D8 N
5188  DATA A9,00,80,75,06,D1,E0,FE,C6,E .F

5130  DATA 22,D4,8A.E0,32.C0.33.16.FA, u(l 8D, 1E,FC,00,C4,37" i
5192 DATA 26,89,04,26,89.54,02,A1,06,01.01,06,02,01,A1,04" [
5194  DATA 01.01,06.00,01,83,0 .00,04,E2,97,07,1F,5E,5A° [
5196 DATA 59.5B.58.CF.00.,00,00,00,00,00,00,00.00,00,00,00°
00,00,00,00,00,00,00,006,00, 00 0o, 00 00,00,00,00"
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