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AUTOMATED GRAVIMETRIC SAMPLE PREPARATION SYSTEM (AGSS)
FOR SAFEGUARDS ANALYSIS
— SAMPLE PREPARATION SYSTEM FOR PLUTONIUM PRODUCT —

(INTERIM REPORT OF JASPAS JC-T)
S.SATO, K. NISHIDA, K. ABE, Y. KUND, T.AKIYAMA
ABSTRACT

This report describes the results of the performance test of the automated
gravimetric sample preparation system for plutenium product safeguards,

Recent accountability and safeguards analysis require more accurate sample
preparation and measurement, With respect to the accountability measurement,
the advanced techniques such as the controlled potential coulometry have been
developed so far, As for sample preparation, several sampling devices on the
volumetric sample preparation have heen also developed, It has been, however,
still required that sample preparation be performed on the gravimetric hase in
order to achieve more accurate accountability, [t is expected that the errors
due to the difference between the temperature on vessel volume measurement and
that on quantitative analysis of sample can be eliminated with the gravimetric
method,

An automated gravimetric sample preparation system for the purpose of
piutonium safeguards sample preparation has been developed at the Tokai
reprocessing plant, This system is capable of taking aliquots and diluting
samples automatica]ly-with a robot hand. The summary results of the

performance test are as follows,
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i) the error estimated hased on the preparation scheme is around (, 02%,
witich 1s due to the error based on the solution evaporation observed
throughout the sample preparation,

ii) the time required for the safeguards sample preparation consisting of
national and international inspections is within 70 minutes

[t is concluded that the system can be satisfactorily used for the routine

safeguards sample preparation, This development has been made under Japan

Support Program for Agency Safeguards (JASPAS) Y]
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1. INTRODUCTION

As one aspect of safeguards procedures at the Tokai Reprecessing Plant
(TRP), samples from the input accountability vessel and the plutonium product
accouptahility vessel are taken and treated by the Japan government and by the
International Atomic Energy Agency (actually samples are divided up and taken
back to the respective lahoratories), In addition, samples from these vessels
are analysed for accountability purpose, The book inventory of nuclear material
in the reprocessing plant is calculated from measurement data of these
accountability vessels, This figure is compared with the physical inventory of
nuclear material determined at the time of physical inventory taking {(PIT) and
the difference berween the two values is calculated to be the material
unaccounted for {(MUF),

The inspectorate authorities, based on this MUF value, determined whether
or not.a nuclear material has been diverted from the reprocessing plant, In
actual practice, however, several possible sources of error can occur during
sampling and treatment, and thus the MUF is not necessarily a valid figure,
The inspectorates must take account of these error sources statistically in
their determinations, From the standpoint of preventing illegitimate use of
neclear material, it is therefore necessary to minimize these errors as much as
possible,

In general, these errors can be divided into two categories; sampling
errors and analysis errors, JImprovements on technigues and equipments to be
adopted have decreased the portion of arnalysis errors in the total errors in
recent years, Sampling errors, on the othef hand, bhecause of continued use of
the conventioan! volume sampling method, now account for a comparatively large

percentage of total errors



PNC SN8410 89-062

Furthrmore, in order to decrease the error on sampling, switching from the
conventional volumetric sampling method to & gravimetric sampling method and
designing a fully automated sampling device were conducted, taking this
opportunity,

Yolumetric sampling methed, conventionally used, is based on sample taking
with a pipet, then dilution in a measuring flask, The following sources of
error must be taken into consideration when this type of sampling is implemented.
— an error in determining the volume of the pipet or measuring flask,

- a change in the sample volume and vessel volume due to temperature

- an error resulting from variation of discharge guantity due to the variety of
viscosity of sample

- an error resulting from variation in-aligning the marked line on the pipet and
flask sampling and dilution

In gravimetric sampling, on the other hand, the sample is weighed on the
scale at the same time it is taken and diluted, and thus the error sources
listed above are avoided, I[n addition, there is no need to align the marked
lines, and the operation itself is thus simplified.

When gravimetric sampling data are changed to volumetric unit, it is
necessary to know the density of solution, which involves a separate measurcment,
Even this case, it is expected, when the volumetric sampling method is replaced
with the gravimetric sampling method, to reduce errors to approximately one-
third,

An expertmental device was consiructed on October in 1984, and cold tests
were carried out with this device, As a resuits of these cold tests it was
recognised that following points should require improvement;

- a minute unsettlement in the scale due to air movement and electro-static

effect
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- over 20-30 minute interval between the primary sampling and secondary one, a
problem arose with errors caused by evaporation of the sample solution,

- in order to facilitate maintenance when there was a breakdown, the whole
system needed to bhe divided up into several small units,

Based upon the above results, a demonstration equipment was constructed,
and capability of the equipment was tested from September 1985 until September
1986, Software improvements which should function to reduce the total time
required for the operation has also been done, This report deals with the

resuits of the performance test on this demonstration equipment,
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2. COMPARISON BEWTEEN VOLUMETRIC METHOD
AND GRAVIMETRIC METHOD

Volumetric sampling method, conventionally used, is based upon sample
taking with a pipet, and dilution with a marked flask, Fig, 1 gives the
procedure of pipet calibration, with an overflow type pipet and a marked flask
are shown in PFig, 2 and Fig, 3 respectively, Since the volume-basd sampling
relies on sampling with pipets and on dilution with measuring flasks, it tends
to cause the following error problems:

1) EBrrors due to volume testing of the pipets and measuring flasks

2) Volume changes in the samples, vessels, pipets, flasks and viéls due to
température changes

3) Errors originating-from the despersion in the amount of discharge due to
the viscosity of the samples

4y Errors stemming from the dispersion caused at the time of marked-line
adjustment for the pipets and measuring flasks

Besides the above, errors may occur because of the differehce hetween the
temperature at which the volume of the PNC's accounting vessel is measured (by
the inspectors) and that at which the samples are ireated on a volume basis 1in

the PNC's Analytical Laboratory,
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If the samples are treated and measured on a weight basis, however, no
adverse effect can be observed principally, Namely, the value of density can be
measured in the accountability vessel using manometers at the same time when
volume is measured, Therefore nﬁclear material concentrations can be calculated
without any effects of temperature, Bacause items depending on temperature can
be compensated by using hoth density and voiume at vessel, and gravimetric
units on sample concentration, Further, since no proficient technique such as
marked-line adjustment is required, the personal errors between operators will
not occur, By using this system, the measuring errors of the volume- and
weight-base methods were calculated for the actual plutoniuvm product solutions
produced in the Reprocessing Plant,

Gravimetric sample preparation can be easily automated because of its
simple operation, The accuracy of gravimetric method depends on the
reliability of balance so that it is important to keep balance always in fine

condition,
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Set pipet

|

Wash inside

|

Take water

Wipe remaining water put on outside wall

Weigh tare vial n(g)

Throw out water from appox. 2¢m
from bottom of pipet to the vial

rate: 1mli/30sec.

Leave about 30 sec.

1

Throw out remaining water

l

Weigh water plus vail m(g)

Calculate the volume of pipet

Measure the temperature (TC) and correct volume with appropriate density

m (g} —n (g)
¢ (g/ml at TT)

vV (nl)

Repeat three times on each pipet

Fig. 1 Procedure of over-flow type pipet calibration
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Fig. 2 Over flow type pipet Fig. 3 Marked flask
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3. DESIGN OF AUTOMATED GRAVIMETRIC SAMPLE
PREPARATION SYSTEM

3.1 DESIGK CONCEPT
(1) Summary

Following points should be noted on the design of the automated
gravimetric sample preparation system.

1. To accomplish more accurate measurement than volumetric method.
2, To use acid corrosion-resistant materials,

3. To imstall in the existing glove hox,

4. Easy to maintain / repair through a glove,

5, Easy to control for imspectors of Japan government and IAEA.

Fig., 4 shows the scheme of sampie preparation and analysis of the
plutonium products at TRP? . Plutonium product sample is taken for
accountability analysis and inspection, Sample preparation consists of first
sampling, dilution and second sampling. At the reprocessing plant, samples
prepared are analyzed with controlled potential coulometry and mass
spectrometry for plufonium concentration and isotopic composition
respectively, On the other hand, samples for safeguards inspection are sent

to TAEA SAL * and NMCC SAL**,

* International Atomic Energy Agency Safeguard Analytical Laboratoery

®*% Nuclear Material Control Center Safeguard Analytical Laboratory
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Besides sample taking for safeguards inspection, K-edge densitometry, one
of the sophisticated non destruction analysis method has been introduced to
TRP in order to obtain results rapidly, These inspection samples are
prepared ih presence of inspectors of Japan government and JAEA (Fig, §),
Inspectors observe the sample preparation to confirm if the operation goes on
properly,

Yolumetric method used to be adopted in the portion of Fig. 4 A, These
operations'have been changed to gravimetric method, All operations but
setting tare vials are automatically performed with a robot arm, an diluter

and a balabce,



PNC SN3410 89-062

first
sampling

@1 dilution

second
sampling

original solution
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% The volumes written under the terms “sampling” and
heir correct values are

“dilution are rough, and t
determined by weighing,

setting of polyethy- measurement by
lene beaker K-edge densitometer
% inspection % x preparation of
Ist sampling sanple taking ist 1st PNC samples
and treatment sanpling sampling
1nl PXC-1 PNC-2
1ml 1ml
— ., T .
dilution dilution dilution
50 ml 50 ni 50 ol
*
| |
* *
[AEA |TAEN ([AEN |[IAEN |[AEN [NSB| NSB{ [NSB : [PNC PNC PNC PNC
IR 1-2 -1 -2
1ol |l oli A nlj 1l B0sll 1 ol 1 af 1 ek P2 ml ml m] ml
drying measurement {direct
i I I I I ] | | setting to the
coulometric analysis)
vial closing
I I Y A N N
bag out
I N R P R
canning

[ABA: Samples for international inspection analysis
NSB : Samples for national inspection analysis

PNC : Samples to be analysed
Plant, PNC

4 Plutonium product sample preparation

by the Tokai Reprocessing
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(2) Several studies for designing of the system

Plutonium samples are dealt with in the glove boxes for accountability
analysis at TRP, These glove boxes are divided into two groups called, line
I and line I, Sample preparation and measurement are carried out in line I
(Fig. 6).

The automated gravimetric sample prepardation system is also installed in
line T (Fig. 7). The glove box for automated gravimetric sample preparation
system made of stainless steel has larger volume than that of normal type PVC
glove box in consideration of systems maintenance (Cubic type glove box, the
floor area: Im X 1m). EBach hox has vinyl bag ports of 30cm ¢ or 20cm¢ to
brig materials into the box, Any materials necessary to put into glove box
must be smaller than vinyl bag port, whereas more than half of floor area
should not be occupied by the installed system from the view point of spare
room for other operations and maintenance,

It seemed to be essential to introduce robot arm to solve the space
problem shown above, There were two concepts of setting robot arm (Fig. §).

1) Robot arm is installed in glove bhox

2) Main part of robot arm except grip hand is installed at outside of
zlove box.

Main part and grip hand of robot are connected with the boot.

The letter concept suits the case that there is enough room in glovebox
to install a large system such as commercially available robot, 1In this case
main part of rohot arm is set outside of glove box, This application enable
to prevent corrosion on the robot arm materials, 1t 1s essential to protect
the connection from air leak., That requires special device on the comnection
and boot, From the reasons shown above, it was concluded that the system was

difficult to install in the existing PVC glove box.
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Former concept!’ seems to suit the idea to adopt small instrument, while
corrosion problem wust be overcome, Based on above studies, formet concept
was chosen for system designing,

TRP has developed a miniature robot arm because of no commercially
available robot at the time, |

Serbo motor can he regarded the most suitable way of controlling rohot

Serbo motor robot, however, needs iarge room in general, 1n coenclusion
pulse motor was adopted for robot arm designing because pulse motor can be
small and can control robot arm operation accurately, In this case, pulse
moter type robot arm has to be operated as segquential operations by
programming in comptuter prior to routine use, In addition, balance, cups
and other parté must-he set in accurate position, It appears to be considered
a defect, However, there is no requirement to operatg grip hand so exactly
on this sample preparation procedure, Furthermore, all parts are made of
acid proof materials such as stainless steel, PVC and feflon so as net to be

corroded in a glove hox,

....15_
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Measurement Preparation Distribution and
Research Research of of samples keeping of samples
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inpurities for inpurity Measurement
analysis of density
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: Mixing
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Fig. 6 Layout of accountability analysis glove box lines
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Fig,

T Glove box line for accountability analysis
(AGSS is installed in the left side box)
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/, Glove box‘\

8

[ J

1. Robot arm installed in blove box

/’— Glove bhox N

boot

C 1 Y,

2. Robot arm isolated from inside glove box

Fig. 8 Design concepts of robot arm
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3.2 SYSTEM DESCRIPTION

The system consists of the mechanical and control subsystems; the former
includes an electric balance, robot arms and a turn tahle, whereas the latter a
computer and an interface,

Fig. 9 shows appearance of automated gravimetric sample preparation system,
whereas Fig, 10 gives hlock diagram of the system. Mechanical sybsystem has
been installed in the glove box and operated by the control subsystem set at the
outside of the glovebox., There are two turn-tables; one for setting dilution
cups and another for setting vials, The control subsystem is composed of
control panel, interface and display panel,

The mechanical subsystem make first sampling of stock solution, weighing
samples, dilution, weighing diluted samples, second sampling and weighing
secondary éamples, A1l operations are commanded by control subsystem.

Fig. 11 to Fig. 13 show the photos of the external view of the system, the
control subsystem and the mechanical subsystem, The mechanical and the control

subsystem functions are discussed later in detail,
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printer CRT./CPU
)
r
control panel FILE [ . |
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>interface

resote control 3N HNOs .\ tonated
diluter

cable ] @
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outside of glove box LN
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dilution tip
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balance
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sample setter

e

vial turntable
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Fig. 9 External appearance of automated gravimetric
sample preparation system
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Fig.

12 Manual control console for control subsystenm
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sampling device

sampling device holder mechanical subsystem

robot arms .
of electronic balance

sampling tip setter

vial
turntable

dilution cup
turntable

Pu sample

Fig. 13 Whole mechanical subsystem of automated gravimetric sample preparation system (installed in the glove box)
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(1) Robot arm

The robot arm (Fig, 14) is capable of transferring cups, vials and tips
connected to sampling device to assigned positions (Fig. 9). The small sized
robot arm, 380mm height and 100mm wide, has been achieved by using pulse
motor,

Robot arm moves up and down within 220mm from the origin {Q-point)
stretchs up to 250mm and rotates 180 degrees (Fig., 15). This robot arm is
operated continuously by main program “SAMPLING”, because every steps of

pulse motor can be controlled by just CPU,



Fig.

14 Robot arm
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dilution cup
turntahle

balance

vial turntable
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up and down : 220Qmm
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- rotation 1 180°
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N
eI |
. =N
@:l sampling tip holder

\dilution tip holdk

robot arm

Fig. 15 Area where robot arm can be operated

¢90-68 OT78NS ONd



PNC SN8410 89-062

(2) Balance
Balance is one of the most important parts of the system as well as the
robot arm, Referring to the scheme of sample preparation on volumetric
method, effective region of halance has been discussed,
@ maximum value weighing
Though diluted volume is 50ml for routine preparation, it may be
changed to 100m] some cases, Hence the maximum of weighing can be
calculated as follows,
{Volume of diluted solution X densitylof diluted soluticn) + tare =
maximum weight
(100ml % 1,2g/cm®) + about 50g = 170g
Taking account of margin of weighing region, 200g has been chosen as
maximum effective value of weighing,
@ The least figure of halance
The reporting result of accountability analysis requires four figures,
Thus (), Img should be enough for the sgmple preparation scheme,
® Composition
The balance is divided into two parts; electric and mechanical parts,
installed in the glove box in consideration of corrosion, The bhalance,
METTLER AE-200 (Fig. 16), has been satisfactorilﬁ chosen based upon
cornditions mentioned above except that mechanical part must be separated
from electric one including print board for calculation and control,
Fig, 17 shows the way of sepﬁration and modification, while of the
balance, Fig. 18 gives the view of the miniaturization of the balance on
height, The schematic of automatically controlled balance cover is shown in

Fig. 19, whereas overview of the modified balance is given in Fig, 20.
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Fig, 17 Separation and modification of the balance, AE-200

Housing 34.5 185

— \ ] T

254 o _
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to this height
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Fig. 18 Miniaturized balance, AE-200
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Fig. 19 Automatically controlled balance cover for AE-2{0
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(3) Turntables

There are two turntables, to put dilution flasks, vials and up to four
flasks for dilution can be set on the turntable for diluting samples, The
turntable for vials has 2 rounds, which is capable of setting up to twenty
vials for DA samples (Refer to Fig. 21). The diluted sampies for TRP
accountability analysis is ;et on the other exclusive turntable, This
exclusive table can be also used to take sample solution into coulometry
polyethylene cup directly, Then plutonium contained in the solutioms in the
coulometry polythylene cups are measured by the controlled potential

coulometry for the facility side accountability.

(4) Automated diluter unit

The injector of the automated diluter is connected with the diluter hy a
tube to introduce solution into the inside of glove box (Fig. 9}, The
automated dileter, Mettler type DL-20, and the injector are shown Fig., 23 and
Fig, 24,

3N of nitric acid is used for the dilution, All operators have to do is

to put the data of dilution volume into the computer.

(5) Sampling unit

The sampling unit is used to take aliquots of the accountability sample
of pletonium product, as a first sampling. It consists of szmpling head,
including tip and sampler with volumetric cylinder. Those are connected each
other by a tube,

Maximum sampling volume is 4, Hml, Fig. 25 shows the sequential movement
of setting the tips by the robot arm. The view of the }st sampling is shown

in Fig., 26 and 27,
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1s

via

(for dilution)

(for DA sample)

Fig. 21 Turntabie for vials and dilution cups used for safeguards

22 Annex turntable used for TRP accountancy

Fig,

— 34_



Fig. 23

Automated diluter
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1) hold the head of sampler

2) push it into tip center

3} put the head on a holder

Fig. 25 Sampling tip with a robot arm
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26 Primary sampling of plutonium solut

Fig.



Fig.

Plutonium sample to be diluted in a flask
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() Control unit

The control unit is composed of computer system (HP9816), display panel,
floppy disk controller (HP9122D), printer (HP35720A) and interface is shown in
Fig. 9 and 28, The unit controls the robot arm, turntables, balance cover,

balance and diluter through interfaces.

(7} Software
1) Main program "SAMPLING”
This program operates the first sampling, the diletion, the second
sampling and the other essential continuous movements necessary for
inspector sample preparation, This software includes pulse setting progranm

by which robet arm position can be described.

2) Movement test program “MOVE TEST”
This program checks the movement of the robot arm, the automated
diluter, the turntables, The program list of the main program “SAMPLING” is

attached in annex 1 and “MOVE TEST” is in annex 2.



Fig. 28 CPU
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4,  RBSULTS AND DISCUSSIONS

4,1 PERFORMANCE TEST OF THE BALANCE
Because the balance commercially available was separated to two parts, the
performance test seemed to be necessary., And also the effect of the magnetic

field on the use of balance was checked owing to use of magnetic stirrer,

(1) Repeatability and linearity test

The repeatability of the balance on replicate measurement with 100 gram
weight was 0.13mg (1 ¢)., No difference performance has been detected from
the commercial balance (Table 1). The linearity of the balance was also
examined, The resuit is shown in table 2 and correlation coefficient was
0.999999, It was found that the separately controlled halance satisfied the
specification neccessary for the gravimetric sample preparation system and

gave the same performance as that of the commercial halance,

(2) Influence of the magnetic stirrer on the balance,

Magnetic stirrer is used when the samples are diluted with 34 HNDs. The
infleence of the stirrer on the electric balance was examined after setting it
gither directory on the halance or at the bottom of the, flask placed on the

balance,

@ Influence of the magnetic stirrer set directly on the balance,
The magnetic stirrer, 200mm long, was set on the center of the balance,
The influence of the magnetic stirrer was studied,
It was found on the scatter of the replicate neasurements when composed

with that examined without stirrers.
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® Influence of the magnetic stirrer set in the flask

The magnetic stirrer, the same size as above, and the 10 gram weight
was set at the bottom of the flask whihh was placed on the balance, The
measured values with and without the magnetic stirrer (plus flask) were
compared, The results is shown in Table 3. No significant difference was

detected on both results,

It can bhe concluded that stirrer put in the flask does not affect the

weight measurement by -balance.

— 43—
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Table 1. Results of repeatability test for balance

time Weight, 100g time Weight, 100g

1 69,9393 11 99. 9996
2 69, 9995 12 99,9996
3 99. 95898 13 99,9998
4 99, 9995 14 99. 9996
] 99,9995 15 69. 94997
8 99, 4994 16 69, 9998
T 99. 9996 17 99. 9997
8 99,9995 i8 99. 9998
9 99. 9996 19 98,9997
10 99.9996 20 99. 9998

Av.  99.99965

S.D. 0.00013

cy ¥ 0.0001

Table 2, Results of linearity test

Total
weight @ measured | @ certified @—-Q
used volume volume | Error ®

16+ 20g 30. 0008 30. 0008 +0.0000
10+ 308 60. 0016 60. 0016 +0.0000
10+ 100¢ 110. 0024 110, 0026 —0.0002
20+ 508 70.0018 70. 0018 +0.0000
20+ 100¢ 120. 0028 120. 0028 +0.0000
50+ 100¢ 150. 0037 150. 0036 +0.0001

Correlation coefficient: 0.999999
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Table 3. Influence of magnetic stirrer to the balance (set in flask)
A (g) B (g) C (g) Flask +| D=C—-B (g)
Weight| Times
Weight Plask + Stirrer | Stirrer + Weight | Calculated Weight
10g l 10. 0002 38, 8693 48. 3697 10, 0004
2 10. 0002 38. 8690 48, 8693 10. 0003
3 10. 0002 38. 8682 48. 8683 10, 0001
4 10. 6001 38. 8685 48. 8686 10. 0001
5 10. 0002 38. 8682 48. 8685 10. 0003
6 10,0002 38. 8701 48. 8704 10. 0003
1 10. 0003 38, 8685 48. 8688 10. 0003
8 - 10,0002 38.8704 48, 8710 10. 0006
9 10. 0002 38. 8701 48. 8712 10. 0002
10 10. 0002 38,8712 48. 8715 10. 0003
Ave, 10, 0002 10,0003
S, D. 0. 00007 0.0001
vy 0. 000 0.001
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4,2 EVAPORATION OF SOLUTION DURING SAMPLE PERPARATION,
Approximately one hour should be needed for the sample preparation, The

rate of evaporation were studid on the diluted solution and each aliqudL

(1) Evaporation of the diluted solution
@ The rate of evaporation in the polyethylene cup solution
The rate of evaporation taking place during the second ddilution was
investigated, Table 4-a and Fig, 29-A-a give the results of the polythylene
cuip, widely open of the top of the cup, which shows the rate of evaporation
was 0.41% an hour, That seems too large to be neglected for accountability

sample preparation,

@ The rate of evaporation of the solution in the film coverd cup

The rate of the evaporation of the solution in the film covered cup,
which is normally vsed for the dilution, was investigated (Table 4-b, Fig.
20A-b)., The rate of evaporation was approximetly 0.06%/hr that can be
regarded relatively small for accountability sample preparation, However,
if the tip touches the film at the first sampling, the touch may cause the

tip to contaminate at aliquoting form diluted solution,

® The rate of the evaporation of the solution in a flask (Table 4-c, Fig,
294-c)

The rate of the evaporation of the solution in a 50 ml flask was

0.02%/hr which can be negligible from the view point of the accountability

use., In conclusion, the flask was, therefore, adopted for the dilution,
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(2) The rate of the evaporation of the aliquot taken from diluted solution
© The rate of evaporation of the aligquot the vial
The rate of evaporation of the aliquot in the vial was also studied,
It takes 10 to 50 sec, necessary for weighing, which is only time to be
.considered for evaporation., Therefore the loss based on the evaporation is
estimated to he approximately (. 02%. This value is small enough for the

accurate sample preparation (Table 4-d, Fig, 29B-d).

@ The rate of evaporation of the aliquot in the polyethylene cup

The rate of evaporation of the solution in the polyethylene used for
the coulometric determination cup was 0.005%/15 sec, with file cover and
0.02%/15 sec, without it, The rate of the evaporation of it with film
cover is small enough for the facility accountabilitj analysis {Table 4-ef,

Fig. 29B-ef),



Table 4 HRate of evaporation

Evaporation rate on dilution cups

Evaporation rate on vials on cup for coulometry

Time Cup(a) {Cup}+ Flask(c) Vial (d) Cup for (e) | Film covered (f)
(min) (120m1) (holed film) (b) (50m1) (8n1) coulo(40m1) cup
0 54. 50 (g) 54. 50 (g) 54. 50 (g) 2.190 (g) 2. 190 (g) 2. 190
5 54. 48 54. 50 54. 50 2. 189 2.183 2. 188
10 54. 46 54. 49 54. 50 2.189 2. 175 2. 186
15 54. 45 54. 49 54. 50 2.188 2. 168 2. 184
20 54. 43 54. 49 54. 50 2,187 2. 160 2. 182
25 54. 41 54. 49 54. 50 2. 187 2,153 2. 180
30 54. 39 54. 48 54. 49 2.186 2. 148 2.178
35 54. 37 54. 48 54. 49 2. 186 2.139 2. 176
10 54. 35 54. 48 54. 49 2. 185 2131 2.174
45 54. 34 54. 48 54, 49 2. 184 2. 125 2.172
50 54.32 54. 47 54. 49 2. 184 2. 117 2. 170
55 54. 30 54.47 54. 49 2. 183 2. 109 2. 168
60 54, 28 54. 47 54. 49 2. 182 2.102 2. 166
Decreased
0.22 0.03 0.01 0. 008 0. 088 0. 024
Weight (g/h)
Decreased
0. 40 0. 06 0.02 0. 37 4.0

ratio (%/h)

1.1
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545

54.5 flask (50m1) ® 54.49
& 5447
®544 [
=
[-Tn]
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=
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o
v 543 @ 54.28
Temp, 26.8%T
Humidity 43%
542 ! I I I I 1
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A, Rate of evaporation on dilution cups
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= 2166
E PE cup (for Cou‘lometry) wlth f11m®
=
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E r COU]O.W
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Time

B. Rate of evaporation on vial/coulo, cup

Fig, 29 Difference of rate of evaporation on various shapes of cells
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4.3 THE OPTIMUM CONDBITION ON THE MOVEMENT SOFTWARE

The following two sequences were studies to obtained optimum condition on

the movement software

(1) Movement sequence {])

Fig., 30 shows the procedure of the.gravimetric movement sequence proposed
based on the conventiona] volumetric method, According to the previous
chapter, it can be said that the weight loss on evaporation causes one of the
major errors in this system, Therefore any solutions should not be left in
open cup, The flow chart of the movement sequence ( I) is shown in Fig, 31;

Table § is the etimated time consumed during the operation of the programed

movement sequence ( I ). The following errors in sequence {I) were studied,

@ The error on the evaporatiom of the plutonium product

The time to be considered for the evaporation of the concentrated
plutonium product solution {t1) does not depend on the number of the
dilutions (¥) but just the stability time of the balance, i.e, 10 to 15 sec.

It was estimated that the error based on this operation should be 0, 0001%.

@ The error on the evaporation of the diluted solution
The time to be considered for the evaporation of the diluted solution
(t2) depends on the number of diluted solutions {N), The error from the

evaporation was estimated (, 027% when three aliquots were taken,
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® The error on the evaporation of the aluquot

The time to be considered for the evaporation of the aliquot taken from
the diluted solution (t3) was about I0 to 15 sec,, so that the error based
or the loss of the solution volqme was (,001% which seems to be small

enough for the accountability.

~ @ The error on the evaporation observed throughout fhe total scheme
All movement scheme takes 77, 95, 113 minutes when the number of the
dilution as shown in Table 5, The error on the evaporation in the total
scheme could not be negligible, if the number of diluted soluticens were

more than two in the movement sequence (1),

_.51....
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No. Procedure

Time dialog

@ Weigh tare flask

With magnetic
stirrer

Take aliquots of
stock solution
(1st sampling):

Weigh stock solution

DU____J]

&__

\%_/ {about 1ml)

stock solution

€)) Dilution

o
=,
g

— % (about 100m1)

Weigh diluted

-1

]
|
I
|
|
|
i
]
i
|
|
o
® B &
Solution =
LI b
. [ é;%
® Mix [ 1 ! E::i e st
| : : I B2 Magnetic stirrer
| i
— |
I i
B 08
® Weigh tare vial | : , i:léf
|
E [ i e
™ 1 1
Take aliquot ; | :
: | { i = @
(2nd sampling) [ l ! —
’ IR
I I about 1ml1)
. ! : o % (
Weigh the aliquot [ | [ :
] | { {
b 0! 1,2,83,4,5,6,7
Repeat 7 times :: l m i L L L LN |
l | 3
f . ;
Time to be considered %-%f y %SDA Sample Solution
. stock D L L ]
for solution evaporation colution ts Diluted solution

Fig. 30

Procedure of movement sequence
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Start

Weigh tare

flask

Take aliquot of]
stock solution

{1st sampling)

Weigh aliquot

(lst)

Dilute

Weigh diluted

solution

measured

Mix

Weigh tare

vial

Take aliquot of]
diluted

solution (2nd)

Weigh aliguot

(2nd)

1 vials aré

End

Fig., 31 Movement Sequerce ()
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Table 6 Measurement results of Pu Products *

Volumetric (Pu g/ £) Gravimetric (Pu g/ £)
Product —— —
X X E %
n, 11 2 n, na2
No. (R %) (R %)
221.21 221, 65
1 221,12 221.29 221.68 221, 62 +0. 20
{0, 08) (0. 03)
206. 20 206. 41
2 206. 16 206. 23 206. 40 206, 42 +0.10
(0.03) (0. 01)
225,63 _ 225. 82
3 225. 36 225.89 225. 69 225,95 +0. 08
(0. 24) (0. 11}
225.13 228, 48
4 225.95 225. 32 226.61 226,35 +0.15
{0.16) (0. 11)
223.29 223. 71
5 223.15 223, 44 223.61 223. 81 +0.19
(0.13) (0. 09)
223,65 224.07
g 223. 74 223. 56 224,18 223.95 +0.19
(0.08) (0. 10
200. 31 200, 72
T 200, 27 200. 35 200, 84 200. 60 +0.21
_(0. 04) (0.08)
205.61 206. 10
8 209. o4 205. 67 206.19 206. 01 +0. 24
(0. 06) (0.09)
212.61 212.68
9 212. 87 212. 34 212.52 212. 83 +0.03
(0. 25) : (0. 15)
195, 28 195. 98
10 195, 47 195, 68 195. 93 196. 02 +0. 21
(0. 1D (0.05)
R=0.11 R=0.08
Ave, 0. 16
gr =0.08 gr =004

% The error values in table include those of the coulometic determination

x 100

E%=

X {Gravimetric ) — x (Volumetric)

(x (Gravimetric ) + x {(Volumetric) )} /2

—h4-
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{2) Movement sequence (D)

In the.movement sequence (I) shown in Fig, 32. Major difference is the
order of the operations; the weight of three independently diluted solution
were measured just before taking aligquot to the final vials, The results are
shown in Table 5,

The results of the improvement of the sequence were as follows,

@ Compared with the movement sequence (1), the time to be considered
for the operation of the diluted solutions were reduced 12, 61 anﬁ 7%
at the number of repetition of ], 2 and 3 respectively,

@ With respect to the total time required, it was not extremely

shortened,

® The errors on the evaporation throughout the scheme are 0. 019, 0.089,

0.007% at the number of dilutiom, 1, 2 and 3 respectively,
It can be concluded that the movement sequence (I} is applicable to the

safeguards and accountability sample preparation.
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Start
Weigh diluted
Weigh tare Solution
flask
Weigh tare
Take aliquot of vial

stock solution
{1st sampling)

Take aliquot of]
stock solution
Weigh aliquots {2nd sampling)

{1st)

Weigh aliquot
{2nd)

11 flasks

re measure

1 flasks are

Dilute
ND _~Dilution ND _~A11 flasks
finished Nhed

BS

Mix

tir all soln

inished End

Fig. 32 Movement sequence (1)



Table b Time to be considered for evaporation of solution on Sequence (I) and (I)

Mode Movement sequence (1) Movement sequence {I[)
Number of diluted
1 2 3 1 2 3
Samples (N)*
Time to he
considered (mini)
Taking stock
1 0. 25 .25
solution (t1)
2 | Dilution (t2) 64 12 80 h6 28 21
Taking
3 0.25 0.25
aliguots (t3)
Total time (min )* 77 95 113 79 97 116

% Time required was evapolated in the case § vials of

Figure of aliquoting I

{finally 8§ vials)

aliguots were

finally taken,

(See figure shown below)
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4.4 APPLICATION TO THE PLUTONIUM PRODUCT SAMPLE
Plutonium concentrations of the product solutions were determined by the
coulometry after small aligquots had been prepared by both the volumetric method
and the gravimetric one. - The errors (%) estimated from duplicate results were (.
08y and 0.04% on the analytical data whose.sample preparations were performed
by volumetric and gravimetric method, respectively, whereas aboﬁt 0.2% bias was
observed between the values of the volumetric and the gravimetric method, In
aﬂdition the value based on the volumetric method always tends to be lower than
that on gravimetric one. This seems to be mainly due to the fact the pipets
used for the volumetric sample preparation were calibrated with water, In the
other words, the amount of remaining concentrated plutonium attached to the
inside of the pipets may be different from that on the calibration with water,
which can cause bias,
In the case of the gravimetric mathod was used, plutonium amount is
expressed as follows;
Pu(g) =V(£) X p (g soln,/ £) XPu(g/g soln,)
The density must be measured at 31 € in the laboratory, because the
g manomefer used for the volume measurement is calibrated hy usefg at 31tTC, and
the volume data obtained routinly are normalized to those at 31 T, Therefore
there is no factor to generate a bias based on the difference of temperature,

which is a major advantage on the gravimetric method,
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2.

CONCLUSION

(1

(2)

(3)

The Automated Gravimetric Sample preparation System (AGSS) for the plutonium
product solutions ‘has been developed, This method needs 70 minutes to

prepare samples,

The error estimated based on the preparation scheme is around 0.02% that is
due to the error based on the solutions evaporation observed throughout the

sample preparation,

Compared with the measured plutonium value ohtained based on the gravimetric
method, 0.16% bias in average of 10 samples. It can be thought that this
error was due to the remaining pletonium amount attached to the inside of

the pipet on the volumetric method,

It is concluded that the automated gravimetric sample preparation system

for the plutonium product solution can provides accurate and reliable sample

preparation independently of the temperature effect,
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6. FUTURE PLAN

The automated gravimetric sample preparation system for the plutonium
product solutions has been implemented used at the Tokai Reprocessing Plant for
the accuntability and safeguards purpose from the PIV December ]1988. The
automated gravimetric sample preparation system for input solutions has been
also developed, The system had been completed and cold tests have been carried
out, The application to the use of the LSD, large size dried spike, however,
should be also studied becavse of the modification of the sample preparation

scheme, This system will be installed in the shielding céll in 1990,
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List of main program “SAMPLING®
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1000
1005
1010

101S

1020
1025
1030
1035
.1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1308
1310
1315
1320
1325
1330
1335

£ she b e b s o 22 o 30 303K 9K 3K s e 6 31K o 3 b 8 8 B sl e o 3K SHe R 21 SR 3 oK ok e 5 e R SR ok ke o o ok e e ok s e oK o oK R KOK
! %

b Automated Gravimetric Sampling System *
T *
ok Rev.0 1985-12-05 by NCS3 *
I Rev.l *1986-10-08 *
Tu Rev.2 %x1988-02-18 *
L Rev.3 *1988~-0%-02 Vial onlyx
bk Rev.4 *1988-12-10 *
P by Abe %

¥ st o ok o 50 e 98 36 o9 3K o 43 e 58 30 38 o 34 o 38 8¢ o o K 98 SRR 3 86 S8 6 65K 38 3 8 30 5 6 s b s o sk sk s b 3K e o sk e sk oK e oK oK
1

OPTION BASE 1

COM /Chit-data/ Unit$<2>[10],Chit$¢2)[8].Name$(23[10].Dates¢2)([8]
COM /Sample.l/ REAL Sl_sample(2.43,Sl_dilute(2,4)

COM /Sample-2/ INTEGER S2.cup<2.20),S2_numbers(2,20’

COM /Sample_2/ REAL S2.sample(2,20)

COM /Bottle.data/ Bottle$¢200[6].REAL Inp_vial(20

COM /Index_data/ INTEGER File_num,Idx_chit$(195>(81,Idx_unit$<199>(10]
COM /Index_datas Idx_name$<195>(10]).Idx_dates(195)[8]

COM /File_data/ Chit.x3[8).Unit_x$[10]).Name_x3[{10]).Date.x${8]

COM /File.data/ REAL Sample.1¢(4).Diluted4?

COM /File_data/ REAL Sample~.2(20).INTEGER Cup-num¢(20).Bottles$¢(20)[64]
COM /File.data/ REAL Inp.vials(20).Mea.vials(2Q)

COM /Get_data/ INTEGER Max.page.Max_data

COM /Get_data/ REAL Sample_lx.Dilute_x.Dilute.rate

COM /Get_data/ REAL Sample.Zx(20).,Bottle_x$¢(20)[&]

COM /Gmax-io/ ACmax.io

COM /Gmax-pm/ dGmax_.pm

COM /Rs_232c/ DRs.232¢c

COM /Result/ REAL Sample.lst(2.,4),D3lution(2,4)

COM /Result/ REAL Sample-2nd(2,20).INTEGER Cup..no(2,20).REAL Mea_vial (20

COM /Measure/ INTEGER Sclution.Sampling.Max_.cup.Max.bottle
COM /Measure/ INTEGER Now_cup.an-buttLe.S?-point

COM /T.table/ INTEGER C_posi,B_posi

COM /Robot/ INTEGER Now.posi.Hand,REAL Length,Hight,Turn
COM /Message/ INTEGER Msa.flag

1

INTEGER I.J.Key_noc.Ret.code
]

P m e start program -=~-=-===cmreccccecedm———

Start:!

PRINTER IS 30

PRINT CHR$(27)&"B"&CHR$(72);
PRINTER IS CRT

GRAPHICS ON

CUTPUT 2:i"SCRATCH KEYX":
'caLlL Koinit

'CALL K_font_is("DOT".,"98165")
'CALL K_csize(.001)

'CALL K_space_ratio(.001>
ICSIZE S..6

GCLEAR

VIEWPORT 0,399.0,299

WINDOW 0.,399.0,299

t

Msg_flag=0

CALL Get_dtfile(Ret.code)

IF Ret_coded>D THEN
CALL Msg_disp(Ret_code)
STOP

END IF

CALL In1t13l(R9t,cude)

IF Ret_code<>0 THEN
CALL Msg_disp(Ret_code’
STOP

“END IF

_.63_
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1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1460
14635
1470
1475
1480
1485
1490
1495
1500
1505
1510
1515
1520
1525
1530
1535
1540
1545
1550
1555
1560
1565
1570
1575
1580
1585
1590
1595
1600
1605
1610
1615
14620
1625
1630
1635
1640
1645
1450
1653
1660
1665
1670
1675
1480
1685
1690
1695

CALL Set_date(Ret_code)
! )
6070 1385
16070 Test2
Testl:!
CALL Testio
Test2:!
CALL Test20
]
Loap
ON KNOB 1.0 CALL Dummy
PRINTER IS 1
CALL Disp_menud(l)
IF Ret_code<>0 THEN
calLll Msg_disp(Ret_code)
END IF
Inp$=""
CALL Key_in(1l,Inp$,Inps.Key.no)
SELECT Key-no
CASE =0
caLl Set.data(Ret_code)
CASE =1
CALL Measure(Ret_code)
CASE =2
CALL Result_data(Ret_cade>
END SELECT
END LOOP
END
1
SUB Initiat ({INTEGER Ret.code)
! He #2220 s 0 2R K K e 20 K M K T 29 2 S0 2R e A A e e e 3 ok ROR DK A e e e e sl ke
£
! Initielize Device
b :
! 3¢ 3¢ e e e she Mo e He she She SR e He M Hie die e She 3¢ 3¢ 53¢ pg¢ s ok ke 3o e e e e o e s ok ook ok R ok o R K koK R Rk R K
OPTION BASE 1
€OM /Gmax-io/ aGmax-io
COM /Gmax_pm/ dCmax_pm
COM /Rs_232c/ 9Rs_232c
]
Initial:!
Gmax-i0=709
Gmax_pm=710
Rs.232¢=9
CONTROL Rs5-232c+3:2400
CONTROL Rs_232c.4;2+0+8+16
ASSIGN 3Rs_232c TO Rs_232c
ASSIGN dGmax_.io TO Gmax_ioc
ASSIGN aGmax.pm TO Gmax_pm
1
ON TIMEOUT SC(@Gmax-i0),10,0 GOTO Timeout
S=SPOLL (3Gmax~.jo?’
CLEAR dGmax_-io
WAIT 5.0
OUTPUT aBmax-ioi"ST."&VALSC(IVAL("01101100",2)>
OFF TIMEOUT
1
ON TIMEOUT SC{(3dGmax_pm),10.0 GOTO Timeout
S=SPOLL(AGmax_pm)
CLEAR aGmax.pm
WAIT 5.0
OUTPUT aGmax_pm:"ST."&VALS(IVAL("01101100",23>
OFF TIMEQUT
1
CALL Tenbin{0,0,Ret_code’
IF Ret_code<>0 THEN GOTO Timeout
CALL Titrater(0,0,Ret_code?
IF Ret.code<>0 THEN GOTO Timeout
CALL Motor_1¢0.,0,Ret_code’
IF Ret_code<>0 THEN GOTO Timeout
CALL Motor_-2¢0.,0,Ret_code)
IF Ret_code<>0 THEN.GOTD Timeout
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1700
1705
1710
1715
1720
1725
1730
1735
1740
1745
1750
1755
1760
1765
1770
1775
1780
1785
1790
1795
1800
1805
1810
1815
1820
1825
1830
1835
1840
1845
1850
1855
1860
1865
1870
1875
1880
1885
1850
1895
1900
1905
1910
1915
1920
1925
1930
1935
1540
1945
1950
1955
1960
1665
1970
1975
1980
1985
1990
1995
2000
2005
2010
2015
2020
2025
2030
203S
2040
2045
2050
2055

caLl Motor_3(0,0.Ret_code?
IF Ret_code<>Q THEN GOTO Timeout
CALL Motor-4(0,0.Ret_code)
IF Ret.code<>0 THEN GOTO Timeout
CALL Moter_5¢0,0,Ret_code)

. IF Ret_code<>0 THEN GOTO Timeout
CALL Move.hand(0.0,Ret_code)
IF Ret_code<>0 THEN GOTO Timeout
1

CALL Status{(0,Ret_code>
SUBEXIT
Timeout:!
OFF TIMEOUT
Ret-code=8
SUBEND
]

SUB Set_data(INTEBER Ret_code)
!****************************************************
(K]
tx Set Measurement-parameter
1
E****************************************************
OPTION BASE 1
COM /Chit_data/ Units(#),Chit3(x) NameS(#),Dated ()
INTEGER Key.no.Ret
1

Ret=0
Key_no=0
WHILE Key_no<>9
CALL Disp_menuc2)
IF Ret<{>0 THEN
CALL Msg_disp(Ret>
END IF
Inpg="" .
CALL Key~.in<2,Inp%,Inp$:Key_no)
SELECT Key-no
CASE =0
CALL Set_samplecl?
CASE =1
CALL Set_sampled(2)
CASE =2
CALL Set_bottle(l.Key.no)
Key.no=2
CASE =3
IF Chit$(1)<>RPTSE(" *,8) THEN
CALL Print.sampte(l.Ret)
END IF
IF Chit$(2)<>RPTS(" ",8) THEN
CALL Print.sample(2,Ret)
END IF
CALL Print_bottie(Ret)
END SELECT
END WHILE
Ret_code=0
SUBEND
1

SUB Measure(INTEGER Ret_code)
ek ook st e s e SR HCa B3k b a5 o e ok oK ok e ok g ok ok e ok R ol 3 o e ok kol e o ok el e ok e sk ok b ol sk
s
HES Sample Measurement
Vo
!*******************************************************
OPTION BASE 1
COM /Chit_data/ Units(*) . Chits(x) sName$ (), ,Dates ()
INTEGER Key_no
t
Key.no=0
WHILE Key-no<>9
CALL Disp.menu(3)>
IF Ret_code<>0 THEN
CALL Msg_disp(Ret_code)
END._IF
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2060
2065
2070
2075
2080
2085
2090
2095
2100
2105
2110
2115
2120
2125
2130
2135
2140
2145
2150
2155
2160
2168
2170
2175
2180
2185
2190
2193
2200
2205
2210
2215
2220
2225
2230
2235
2240
2245
2250
2255
2260
2265
2270
2275
2280
2285
2290
2295
2300
23035
2310
2315
2320
2328
2330
2335
2340
2345
2350
2355
2360
2365
2370
2375
2380
2385
2390
2395
2400
24035

2410
2418

O

Inp$=""
CALL Key_in¢(6.Inp$:Inps,Key_nol
SELECT Kevy_no
CASE =0
CALL Check_data{Ret_code)
IF Ret.code=0 THEN
CALL Put_dtfile(Ret_code’
IF Ret_code=0 THEN
CALL State.samp(Ret_code)
IF Ret.code=0 THEN
cAaLL Put.fite(l,Ret_code)
IF Ret..code=0 THEN :
CALL Put_file(2.Ret_code’
IF Ret_code=0 THEN
| .

IF Chit$C(1><ORPTS(" .8 THEN
CALL Get.index{(Ret_code’
IF Ret_code=0 THEN
CALL Get_file(Chit$(l).Ret_code)
IF Ret_code=0Q THEN
CALL Print-result{(Ret_code)
END IF
END IF
END IF
]

IF Chit$(2){ORPTS(" ".8) THEN
CALL Get.index(Ret_code>
IF Ret.code=0 THEN
CALL Get.file(Chit${(2).Ret_code’
IF Ret-code=0 THEN
CALL Print.result(Ret_code?
END IF
END IF
END IF
1
END IF
END IF
END IF
END IF
END IF
CASE =1
caLl. Msg_disp(15>
CALL Titrater(l,20,Ret.code)
CALL Msg.disp(0)
END SELECT
END WHILE
Ret_-code=0
SUBEND
|

SUB Result_data(INTEGER Ret.code)
!*********$$*******************************************
(K]
b Display or Print the Result-Data
1k
!******************************************************
OPTION BASE 1
COM /Chit.data/ Unit3(x),Chits¢{x),Name$(*).Date$ ()
COM /File_data/ Chit_x$.Unit_x$%,Name_x$,Date_x3
COM /File~data/ REAL Sample.l1{x).Dilute(x)
COM /File_data/ REAL Sample.2(#),INTEGER Cup.num(*},Bottles$(*x)
COM /File.data/ REAL Inp_vials(x) . Mea_vials(x)
DIM Guide$[S0]
INTEGER Key-no.Cup.Page,Max.page.Ret
1
Key_no=99
WHILE Key_no<>9
IF Key.no=99 THEN
CALL Disp_menu(4>
IF Ret<>0 THEN
CALL Msg_disp(Ret)
Ret=0
END IF
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2620 Inps=""

2625 CALL Key.in(?,Inp%$,Inps.Key_no}
2430 END IF

26435 SELECT Key.-nao

2440 CASE O

2445 CALL Get.index(Ret>

2450 IF Ret=0 THEN

2455 i Page=1

2460 WHILE Key.nol>9

2665 CALL Disp.index{(Page)

2470 Inp$=""

2475 CALL Key~.in(8:Inp$:Inp3.Key_no)d
2480 IF Key_no=0 THEN

2485 Page=Page+l

2490 END IF

2495 END WHILE

2500 END IF

2505 Key_.no=9%

2510 CASE 1

2515 IF Chit$(1>=RPTS$(" ",8> THEN
2520 Inp$=Chit$¢2)

2525 ELSE

2530 Inp$=Chits$(1>

2535 END IF

2540 Guide$="<Display> File name {(Report no.) : "
2545 CALL Key_in(?,Inp%,Guide$ ,Key_rio)
2350 IF Key.no<0 THEN

2555 WHILE Inp$[1:1]=" " AND InpS$<>RPT3(* ".8)
2560 Inps=Inps[2;7]&" "

2565 END WHILE

2570 CALL Get_index(Ret)

2875 IF Ret=0 THEN -

2580 CALL Get.file(Inp$.Ret)
2585 IF Ret=0 THEN

2590 Page=l

2595 WHILE Key_no<>9

2600 CALL Disp_result(Page)
2605 Inps=""

2610 CALL Key_in(8.,Inp$.Inps.Key_no)
2615 IF Key_no=0 THEN
2620 Page=Page+l

2625 _ END IF

2630 END WHILE

2635 END IF

2640 END IF

2643 Key_na=9%

2650 END IF

2655 CASE 2

2660 IF Chits(l)=" " THEN

2665 Inp$=Chit$(2>

2670 ELSE

2675 Inp3=Chit$(1l)

2680 END IF

2685 Guide$="<Print> File name (Repart ho.> : "
2690 CALL Key_in{(&,Inp%.Guides.Key_nol
2695 IF Key_no<0 THEN

2700 WHILE Inp$[1:1]=" " AND Inp3<{>RPTSC(" ".8)
2705 Inp$=Inps$(2;7]&" "

2710 END WHILE

2715 CALL Get_index(Rebt>

2720 IF Ret=0 THEN

2725 CALL Get_file(Inp$.Ret)
2730 IF Ret=0 THEN

2733 CALL Print_result(Ret>
2740 END IF

2745 END IF

2750 Key.no=99

2755 END IF

2760 CASE 3

2765 CALL Make_disk(Ret)

2770 Key.no=9%¢

2775 END SELEET
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2780
2785
2790
2795
2800
2805
2810
2813
2820
2825
2830
2835
2840
2845
28350
2855
2860
2865
2870
2875
2880
2885
2890
2893
2900
2905
2910
2915
2920
2925
2930
2935
2940
2945
2950
2955
2960
2965
2970
2975
2980
2985
2990
2995
3000
3005
3010
3015
3020
3025
3030
3035
3040
3045
3050
3055
3060
3065
3070
3075
3080
3085
3090
3095
3100
3105
3110
3115
3120
3125
3130
135

END WHILE
Ret..code=0
SUBEND
1

SUB Disp_menu{Menu_no)
1 e sie s 3¢ e st e 8o 3 3R o4 5 RS9 SF o e SR DR 3K ok HC3R M 434 3k e 3K e S o oK 0K K R 3k o SR SR B St KB oK o R
&3
!k Display Menu
b
B s she s 3K sh s 5c o 3 4¢3 3 8¢ S 3R 5K 5 35 o S o8¢ 3o ob s o o e o o ot e o ok ok K 8 o ohOoR ok o ks sk o ok e o oK
DIM Bufs[s0]
INTEGER 1
|

Disp_menu:!
GCLEAR
QUTPUT 2:"K":
MOVE 45,299
RPLOT 0,0
RPLOT 310.0
RPLOT 310,-58
RPLOT 0,-58
RPLOT 0.0
SELECT Menu..no
CASE =1
RESTORE Menul
READ Buft$
'CSIZE 6..4
'MOVE 70.264
'LABEL Buf$
PRINT TABXY(20.3);Bufs
FOR I=1 70 3
ICSIZE S5..6
IMOVE 60,224-24¢%]
'LABEL "K"&VALS(I-1>
READ Bufs$
ICSIZE 6,.4
'MOVE 90.,224-26¢*I
ILABEL Buft$
PRINT TABXY(C20,2%I+46)i"K"&VALE(I-1):" “iBufs
NEXT I )
CASE =2
RESTORE Menu2
READ Buf$
'CSIZE 6..4
'MOVE 110,264
'LABEL Bufs$
PRINT TABXY(28,3):Bufs$
FOR I=1 TO 4
ICSIZE 5..6
'MOVE 70,226-26%]
'LABEL "Kk"&VALS(I-1>
READ Bufs
ICSIZE 6.,.4%
'MOVE 110,224-24%]
JLABEL Buf$
PRINT TABXY(23.24I+6) 5" "k"&VALS(I-133" ";Bufs$
NEXT I ’
CASE =3
RESTORE Menu3
READ Buf$
ICSIZE 6..4
'MOVE 160,264 -
'LABEL Buf$
PRINT TABXY(36,3):iBuf$
CASE =4
RESTORE Menud
. READ Bufs
!CSIZE 6..4
IMOVE 60,264
'LABEL Buf$
PRINT TABXY(22,3);:;Bufs
FOR I=1 TO ¢ .
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3140 ICSIZE 5.,.6

3145 IMOVE 70,224-24¢%I

3150 ILABEL "k"&valLs$<(I-1>

3155 READ Bufs

3140 ICSIZE 64.%

3165 IMOVE 110,224~24x]

3170 'LABEL Bufs

3175 PRINT TABXY(24.2%xI+6) i "Kk"&VALSCI-1):" "iBufs
3180 NEXT I '

3185 END SELECT

3190 SUBEXIT

3195 !

3200 . le=——-- Data string --——-

3205 !

3210 Menul:!

3215 DATA "Automated Gravimetric Sampling ;3 MENU
3220 DATA "Preset Measuring Data"

3225 DATA "Measure"

3230 DATA "Display and Print Out Measurement Result"
3235 Menu2:!

3240 DATA "Preset Measurement Data™

3245 DATA "Preset Data of Dilution A"

3250 DATA "Preset Data of Dilution B"

3255 DATA “Preset Number eof Vials"

3260 DATA "Print Out Preset Data"

3265 Menu3:! .

3270 DATA "Measure"

3275 Menudg:!

3280 DATA "Display and Print Out Measurement Result"
3285 DATA "Display Files"

3290 ! DATA "Display Measurement Result"

3295 DATA "

3300 DATA "Print Qut Measurement Result"

3305 DATA "Format Disk for Data"

3310 SUBEND

3315 !

3320 sSUB Set_sample(INTEGER Solution)

FE2T ) sieskon obook ok e ot o ok o o o ok ok e b ofe e e ke ok e of ok sk o e ke e b ek Aol ofe sk e e ke e ok

3330 i

3335 = Set the data for sampling

3340 i

3345 1 3k 3k e ke 3 R 3k 3R b she 3 3R 3§ 3K 7K e sk ake Sk e i s8¢ e 3he 3SR SE K 0K 38 336 koK K HoOR oK KoK

3350 OPTION BASE 1 )
3355 COM /Chit_data/ Unit$(x),Chit3{x),Name$(*),Dated ()
3340 COM /Sample.l/ REAL Sl_sampled*),S51l.dilute(x*)
3365 COM /Sample.2/ INTEGER S2.cup(x),S2_numbers(x),REAL S2_sample(*)
3370 DIM Guide$[30].Inp3$L20]

3375 INTEGER X.Y.No.Key_no

3380 INTEGER Templ.Temp2

3385 REAL Temp3.Temp4d.TempS

3390 )

3395 Set_sample:!

3400 ODUTPUT 2:i"K";

3405 GCLEAR

3410 IF Solution=1 THEN

2419 'Guided="861U1JHA I K7WB , ME%G! <X?0.Dj"

3420 Guide$="Preset Data of Dilution A "

26325 ELSE

3430 'Guide$="861UIJHB!'K7WB ,MRXG!<X?a_Dji"

3435 Guide$="Preset Data of Dilutiaon B *

3440 END IF

3445 'CALL K. move(28.,92)

3450 ICALL K_label(Guide$)

3455 PRINT TABXY(25,1);Guide$

3460 MOVE 7.246

3465 G0SUB Frame.-l ’

3470 PRINT TABXY(3.6):" Unit No. "iTABXY{(17.6):Unit$(Sclutiond
3479 PRINT TABXY(3,7):" Report No.":;TABXY(17.7);:Chits(Solution)
3480 PRINT TABXY(3.8):" Operator ":iTABXY(17,8) iName$(Solutiond
3485 MOVE 12,174

3490 GOSUB Frame.?2

3495 PRINT TaRXY(10Q,100;:;"1st Sampling"
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3500 PRINT TABXY(4.12):"cup sampling dilution"
3505 PRINT TABXY(4,13>;" No. {ml> (ml) "
3510 FOR No=1 70 4

3515 PRINT TABXY(6,No+142iVALS(Ng)

3520 Temp4=S1l_sample(Solution.Na)

3525 TempS=8S1_dilute(Solution.No)

3530 IF Temp4>=0 THEN

3535 PRINT TABXY(12,No+14) iRPTS(" ",4-LENC(VALS(Tempd))>&VALS(Temp4)
3540 PRINT TABXY(20,No+14);RPTH{(" ",S-LENC(VALS(TempS)))EVALS(TempS)
3545 END IF :

.3550 NEXT No

3555 MOVE 162,246

3560 GOSUB Frame.3

3545 MOVE 287,246

3370 GOSUB Frame_3

3575 PRINT TABXY(S50.:4):"2nd Sampling"

3580 PRINT TABXY(34.,6):i"cup sampling Number cup sampling Number ™
3585 PRINT TABXY(34.7>:i" No. (mi) of Vial Na. <ml) of Vial"®
3590 FOR No=1 TH 20

3595 Templ=S2.cup(Sotution.Na’

3600 Temp2=S2_numbers{(Solution.No)

3605 Temp3=5Z_sample(Solutien.Nod

3610 IF Templ<>0 THEN

3615 ¥=25%((No-1> DIV 1

3620 Y=((No-1) MOD 10)+9

3625 PRINT TABXY(X+34.Y):;VAL$(Templ?

3630 PRINT TABXY(X+41,Y):RPT$(" ", 4-LEN(VALS$(Temp33))&VALS{(Temp3)
3635 PRINT TABXY(X+S1.YY:iRPTS(" ",2-LEN(VAL$3<(Temp2)))&VALS(Temp2)
2640 END IF

3645 NEXT No

3650 !

3655 Key_no=0

3660 WHILE Key_no<>9

3665 SELECT Key_no

25670 CASE =0

35675 Key-ng=-1

3680 No=1

35685 WHILE Key.no<0 OR (Key.na>3 AND Key_no<9)
3590 SELECT No

3695 CASE =1

3700 Guide$="Unit No. : "

3705 Inp$=Units(Solution’

3710 CASE =2

3715 Guide$="Report No. : "

3720 Inp$=Chit$(Solution)

3725 CASE =3

3730 Guide$="Name : "

3735 Inps=Name$(Solution’

3740 END SELECT

3745 PRINT TABXY(l.No+#S5);'"x";

3750 CALL Key_in{3,Inp%$.Guides.Key_nol

3755 PRINT TABXY(l.No+3):i" "3

3760 IF Key.no<O THEN

3765 SELECT Mo

3770 CASE =1

3775 Unit${(Solution)=Inps

3780 CASE =2

3785 WHILE Inp$[1:1])=" " AND Inp$<>RPTS(" ".8)
3790 Inp$=Inpsl2571&" "

3795 END WHILE

3800 Chit$(Solution>=Inp$

3805 CASE =3

810 Name${(Solutiond=Inps

3815 END SELECT

3820 PRINT TABXY(17?.No+S):Inp$

3825 Ne=(No MOD 3)+1

3830 : EMD IF

3835 END WHILE

3840 CASE =1

3845 Key_no=-1

3850 No=1 :

3855 WHILE Key_no<0 OR (Kev.nod3 AND Key_no<%)



PNC SN8410 89-062

38460 S1l.input:!

38565 ON ERROR GOTO Valid_datal

3870 Guide$="(Cup #"EZVALS(No>&")Sampling.Dilution ¢ *
3875 Temp4=Sl_sample(Selution.Na)

3880 TempS=Sl_.dilute(Solution,Na)

3885 Inp8=RPTS(" ", 4~-LENC(VALS(Temp4) »>8VALS(Tempsgr&". "
3890 Inp3=Inp3&RPTE(" ",S-LEN(VALS(TempS)))&VALS$(TenpS)
3895 PRINT TABXY(2.No+14):"*";

3900 CALL Key.in{(3,Inp%.Guides$.Key_no)

3905 PRINT TABXY(2Z,No+l4>:i" ";

3910 IF Key_no<0Q THEN

3918 IF POS(Inp$.".")=3 THEN

3920 Temp4=VAL{Inp$L1i4])

3925 TempS=VAL{Inp$[6iSD)

3930 IF Temp4=0 THEN

3935 Sl_samplec(Selution.No)=0

2940 Sl.dilute(Solution,No)=0

3945 PRINT TABXY(12.No+14):iRPT8(" ",16)

3950 No=(No MOD 4)>+1

3955 ELSE

3940 IF Temp4>Q AND Temp4<=10 THEN

3945 IF TempS>=0 AND TempS5<=200 THEN

3970 Sl_sample(Solution.No)=Tempé

3973 Sl.diluted(Solution.Ngd=TempS

3980 PRINT TABXY(12.No+14):iRPTSH(" ",4-LENC(VALS(Temp4)))
&VALS(Tempé) _ '

3985 PRINT TABXY(20.No+14) i RPTSC" “,S-LENCVALS(TempS)))
SVAL$(TempS)

3990 No={(No MOD 4>+1

3995 ELSE

4000 CALL Msg.disp(l>

4005 END IF

4010 ELSE

4018 CALL Msg.disp(l)

4020 END IF

4025 END IF

4030 ELSE

4035 CALL Msg_disp(2)

4040 END IF

4045 END IF

4050 END WHILE

4055 OFF ERROR.

4060 CASE =2

4065 Key_no=-1

4070 No=]

4075 WHILE Key_no<0D DR (Key_-no>3 AND Key_no<9>

4080 SZ_input:!

4085 ON ERROR GOTO Valid_.data2

4090 Guide$="Cup no..sampling.i : "

4093 Templ=S2_cup(Solution.No)

4100 Temp3=82_sample{Solution.No)

4105 Temp2=S2_numbers{(Solution,Na)

4110 Inp$=VALS(Templ)&","

4115 Inp$=InpS&RPTS(" ", 4-LENC(VALS(Temp3)))&VALS(Temp3o&" . *
4120 Inp$=Inp3&RPTEC" ", 2-LENCVALS(Temp2) ) &VALS(Temp2)
4125 PRINT TABXY{(32+25%({No-1)> DIV 10).,<({No-1) MOD 10)+9);"x";
4130 CALL Key.in(3.Inp%,.Buide$.Key_no)

4135 PRINT TABXY(32+25%((No~1> DIV 10),¢((No-1) MOD 10X+9);" ";
4140 IF Key.no<0 THEN

4145 IF POS{Inp%."">=2 AND POS(Inp%[3].","»=5 THEN
4150 Templ=VALC(InpS$(1:10>

41355 Temp3=INT{(100%VAL(Inp$[3:4])+.53/100

4160 Temp2=VAL (Inp$[8:21)

4161 IF Templ=0 THEN

4162 S2_cup(Solution.No)=0

G163 S2_sample(Solution,No)=0

4164 S2_numbers(Solution.:No)=0

4165 X=25x({(No-1> DIV 1

41664 : Y=C({(No-1> MOD 10)+9

4167 PRINT TABXY{(X+36,Y):;RPTS(" ",17)

4168 No={(Ng MOD 20)+1

4169 ELSE
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6171 IF Templ>O AND Templ<5 THEN
4172 IF Temp2>0 AND Temp2<{21 THEN
4175 IF Temp3>=0 AND Temp3<=10 THEN
4180 S2_cup{(Solution No)=Templ
4185 S2_sampie(Solution.No)=Temp3
4190 $2_numbers(Solution.Ne>=Temp2
4195 X=25%((No=1> DIV 10)
4200 Y=((No-1> MOD 10)+9
4205 PRINT TABXY(X+36,Y)iVALS(Templ>
4210

YEVALS (Temp3)

4215

DEVALS(Temp2)

6220 No=(Na MOD 20>+1
4225 ELSE

4230 cALL Msg_disp(l)
4233 END IF

62460 ELSE

4245 CALL Msg.-disp(l>

4250 END 1IF

4235 ELSE

4260 CALL Msg_disp(ld

4265 END IF .

G266 END IF

4270 ELSE

42795 CALL Msg_disp(2)

4280 END IF

4285 END IF

4290 END WHILE

4295 OFF ERROR

4300 CASE =3

4309 CALL Set.bottle(2:Key_na?

4310 IF Key_no<>9 THEN Set.sample

4315 END SELECT

4320 END WHILE

6325 OFF ERROR

4330 SUBEXIT

4335 !

4340 Valijd.datal:!

6345 CALL Msg.disp(l)

4350 OFF ERROR

4355 G0TO Si-input

4360 Valid-data2:!

G365 CALL Msg.disp(1)

6370 0OFF ERROR

4375 GOTO S2.9nput

4380 !

4389 l-mm-- SUBRGUTINES

4390 !

4395 Frame_1:!

4400 RPLOT 0.0

4405 RPLOT 130.,0

4410 RPLOT 130.-48

4419 RPLOT 0.-48

4420 RPLOT 0,0

4425 RPLOT 62.0

4630 RPLOT 62.,-48

4439 RETURN .

4440 Frame_2:!

4465 RPLOT 0.0

4450 RPLOT 120.0

4455 RPLOT 120,-93

46460 RPLOT 0.-93

4465 RPLOT 0,0

4470 RPLOT 0,-36

4475 RPLDT 120.-36.2

4480 RPLOT 25.0

4485 RPLOT 25.-93

4490 RPLOT 70.-93

4495 RPLOT 70.0

4500 RETURN

PRINT TABXY(X+41,Y)>iRPTS(" ".4-LENC(VALS(Temp3))
PRINT TABXY(X+S1,Y);RPTS(" “.2-LENC(VALS(Temp2))

450S Frame.3:!



PNC SNB410 89-062

4510
4515
4520
4525
4530
4535
45640
4545
4550
4555
4560

4565
4570
4575
4580
4585
4590
4595
4600
4605
4610
4615
4620
4625
4630
4635
4640
4645
4650
4655
4660
4665
4670
4675
4680
4685
4690
4695
4700
470S
4710
4715
4720
4725
4730
4735
4740
4745
4750
4755
4760
4765
4770
4775
4780
4785
4790
4795
4800
4805
4810
4815
4820
4825
4830
4835
4840
4845
4850
4855
4860
4865

RPLOT 0,0
RPLOT 110.0
RPLOT 110,.-165
RPLOT 0.,-165
RPLOT 0.0
RPLOT 0.-36
RPLOT 110,-36.2
RPLOT 25.0
RPLOT 25.-16S
RPLOT 70.-165
RPLOT 7C.0
RETURN

SUBEND

I

SUB Set_bottle(INTEGER Function.Kev.no>
B st b st s ol ko e f o ok R R e ko ook sk ook ok e R s oo o
ok
T Set the Battle-No.
[
1 s af skeaf ot oh 1o o 5B 38 o S S S HOR ot e SR 3K 6 e S S 3 36 ¢ 596 8 e 3K K ook
OPTION BASE 1.
COM /Bottle_data/ Bottled(x),Inp_vial{x)
DIM Inp$[20].Guides{40]
DIM Bots[6].Bottlel$[s).Bottle28{6]
REAL Vial,Inp_viall,Inp_vial2
INTEGER No
|

Set_bottle:!
QUTRUT 2:"K":
GCLEARR
'Guide$="UPLSXd%K%S%stNo ! %G | <%?a_Di"
FCALL K_move(28.,92)
!CALL K_label(Guide$>
PRINT TABXY{30,1):i"Preset Number of Vials"
MOVE 27.266
G0SUB Frame.l
MOVE 227.246
GOSUB Frame.l _
PRINT TABXY(9.,6):"No.":;TABXY(14.6):" Vial No."iTABXY(30.6):"Weight"
PRINT TABXY(49,6)i"No."iTABXY(S4.62:" Vial No.";TABXY(?0.6);"Weight"
FOR No=1 TO 10
Bottlel$=BottleS(Na)
BottleZ$=Bottle$(No+10D
Inp_viall=Inp_vial (No>
Inp_vial2=Inp.vial{No+10)
PRINT TABXY(8,No+7?):iRPTS(™ ",3-LEN(VALS(NoY>)>&VALS(No>
PRINT TABXY(17:No+?)iBottliel$
IF Inp_viall>0 THEN
PRINT TABXY(30,No+?)iVALS(Inp.viall)
END IF
PRINT TABXY{(48.,No+7);" "&VALS(No+10)
PRINT TABXY(S57.No+?);Bottle2$
IF Inp.vial2>0 THEN
PRINT TABXY(70,No+7?):VALS(Inp_vial2)
END IF
NEXT No
|

No=1
Key_no=0
WHILE Key_no<>9 AND (Function<>2 OR Key.nol>3)
PRINT TABXY(S5+40%({(No~1> DIV 10),((No-1> MOD 10)+8);'"x"
Guide$="(Bottle H"ZVAL$(NoO>&") No..Vial.Weight : ®
Bot$=Bottle$(Nad
Vial=Inp_vial(Ng’
Inp$=RPTH(" ",6-LEN(BotS$))EBotse","
Inp$=Inp3&RPTS(" ".7-LEN(VALS(Vial)))>&VALS(Vial?>
IF Function=1 THEN
Func=5
ELSE
Func=¢
END IF . ‘
CALL Kev_in{Func.Inp$.Guides.Key_nod
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4870
4875
4880
4885
4890
4895
4900
4905
4910
42?15
4920
4925
",.8)
4930
4935
4940
4943
4950
49353
4960

4555

4970
4975
4980
4988
4990
4295
5000
S00S
5010
5015
S020
3025
5030
3035
5040
5045
5050
5035
S060
5065
5070
5075
5080
5085
5090
5095
5100
3105
3110
5115
5120
5125
S130
3135
5140
5145
5150
5155
5160
5165
3170
5175
5180
518S
Si90
5193
5200
5205
5210
5215
5220

89-062

PRINT TABXY(S+40#((No-1) DIV 10).<{({(No-1> MOD 10>+8);i" "
IF Key.no<0 THEN :
IF POS(Inp3$.",")=7 THEN
Botd=Inp$[1l:6]
Vial=vAL(Inp$[8:71])
Bottle$(No)=Bot$
Inp_vial(No)=Vial
PRINT TABXY(17+40%((No-1> DIV 10> .¢({(No-1> MOD 10)+8);iBot$
IF Vial>0 THEN
PRINT TABXY{29+40%({(Ne-1) DIV 10),({(No-1> MOD 10>+8);Vial
ELSE
PRINT TABXY(Z9+40%{{(No~1) DIV 10).,¢({(No-1) MOD 10)+8);:RPT$H("

END IF
No=(No MOD 20>+1
END IF
END IF
END WHILE
SUBEXIT

oo SUBROUTINES

Frame,‘..
RPLOT 0,0
RFLOT 165.0
RPLOT 165,-154
RPLOT 0.-154
RPLOT 0.0
RFLAOT 0.-24
RPLOT 185.-24¢,2
RFLOT 35,0
RPLGOT 35.-154.,2
RPLOT 130.0
RPLOT 100,-154
RETURN

SUBEND

1

SUB Print_sample{INTEGER Solution.Ret_-code)
. afe sk e sk e s 3 e 33 e ot e o e S O S5 35 5B e S e 3 S 9 e 39 o o b sk b sk e s e e sk o ok e ok ke e

[
e Print 0Oata of Sampling
(%]
!*****************Q**********$*******************
OPTION BASE 1
COM /Chit_datas Unit$(x),Chits¢{x),Name${(*),.Dates(x)
COM /Sample.l/ REAL Sl.sample{x),S51l.dilute(x}
COM /Sample_2/ INTEGER S2_cup(#).S2_numbeprs(x)
COM /Sample.2/ REAL SZ2_sample (k)
DIM Buf$[24].Bufl$(32].But25[24].Buf3s[24]
INTEGER I.,J.K
INTEGER Templ.TempZ2
REAL Temp3,Temp4,TempS
|

Print_.sample:!
PRINTER IS 30:;WIDTH 300
PRINT CHR$(27)&"C"&CHR$(62:
PRINT CHR$(27)&"I"&CHR$(1356);
PRINT CHR$(27)&"8"&CHRS$(0)ECHRS (D)
PRINT
PRINT
PRINT :
PRINT "tirrrnrpiprespirsbiprpnsny
IF Solution=1 THEN

PRINT "#P#rﬂeﬂs#eﬁt"ﬁDﬁaﬁtﬁa"#o#f"ﬂD#1#Lﬂuﬂtﬂ1ﬁo#n"ﬁH"
ELSE

"PRINT “#P#r#eﬂsﬂe#t"#D#a#tﬂa“ﬁnﬂf"RD#i#tﬂuﬂtﬂiﬁo#n!!ﬂB“
END IF
PRINT
PRINT
PRINT

__74_
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5225
5230
5235
5240
5245
5250
5255
5260
5265
5270
5275
5280
5285
5290
5295
3300
5305
5310
5315
5320
5325
5330
5335
5340
5345
5350
5335
5360
5365
5370
5373
5380
5385
3390
5395
5400
5405
S410
5415
5420
5425
5430
5435
5440
54495
5450
5455
5460
5465
5470
5473
5480
5485
5490
3495
5500
S5035
5310
5515
3520
5525
5330
83535
5540
5545
5550
5555
5560
3565
3570
5575
5580

PRINT
PRINT
PRINT
PRINT
PRINT CHR$(27)&"I"&CHRS(136):
PRINT CHRS(27)&"8B"&CHRS(4)I&CHRS(4) ;5
PRINT CHR$(27)&"C"&CHRS(12);
FOR J=1 TO 7
GosuB L.margin
SELECT d
CASE 1
PRINT RPTH(" ".33):
GOSUB Line.3l
CASE 2.6.6
PRINT RPTH(" ",35):
GOSUB Line .32
CASE 3
PRINT RPT$(" ",35):
GOSUB Line.menu2l
CASE 5
PRINT RPTSH(Y ".35):
GOSUB Line.menu22
CASE 7
GOSUB Line-11
60SUB Line .33
END SELECT
PRINT
NEXT J
FOR I=1 TO 4
FOR J=1 TO ¢
GOSUB L_margin
SELECT J
CASE 1.3
IF I=4¢ THEN
PRINT RPTSC(" ",35);
ELSE
60s5UB Line.l2
END IF
GOSUB Line-32
CASE 2
SELECT I
CASE 1
Bufs=" "gUnit$(Sotution)&"
CALL Kanji.conv(Buf$.Bufls)
GOSUB Line.datall
CASE 2

Bufs=" "&ChitSCSOLufion)&“_

CALL Kanji_conv(Buf$,Bufls$)
GOSUB . ine.datal2

CASE 3
Bufg=" "ZName$<¢(Solution)&"
CALL Kanji-conv(Buf$,Bufls)
GOSUB Line_datal3

CASE ¢4
PRINT RPTSC(" “,35)1%

END SELECT

Buf$=RPT$(" ",4-LENCVALS(I))>&VALSC(IIE" "

CALL Kanji-conv{(Buf$,Bufl$)

Temp4=Sl_sample(Solution.I>

IFf Temp4=0 THEN
BufZ2$=RPTS(*/"",12)
Buf3$=RPTS("/"",12)

ELSE

Buf$=RPTS$(" *,8~LEN(VALS(Temp4>))EVALS(Temp4l&"

CALL Kanji.conv(Buf$,Buf2$)
TempS=Sl_dilute(Solution.I)

Buf$=RPTS$(" ",8-LEN(VALS(TempS))>EVALS(TempS)a"

CALL Kanjij.conv(Buf$.Buf33)
END IF
GOSUB Line.data2
CASE 4
IF I=4 THEN
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5585
5590
5595
5600
5605
5610
5615
5620
5625
5630
5635
5640
5645
S650
5655
3660
5665
5670
5675
5680
5685
5690
5695
5700
5705
5710
5715
5720
5725
5730
57?35
5740
5745
5750
57535
5760
5765
5770
5775
S780
5785
5790
5795
5800
5805
3810
5815
5820
5825
5830
3835
3840
5843
58350
5853
5860
5865
5870
S875
5880
5885
5890
5893
5900
5S9035
5910
5915
5920
5925
5930
5935
5940

PRINT RPTS(" “,35):
GOSUB Line.34
ELSE
© IF I=3 THEN
GOSUB Line.ld
ELSE
GOSUB Line_.13
END IF
GOSUB Line.33
END IF
END SELECT
PRINT
NEXT J
NEXT I
PRINT
PRINT
PRINT
FOR J=1 TQ 7
GOSUB L.margin
FOR K=1 TO 2
SELECT J
CASE 1
GOSUB Line 31
CASE 2.:6.6
BOSU8 Line_32
CASE 3
GOSUB Line_menu3l
CASE 5
GOSUB Line.menu32
CASE 7
GOSUB Line_.33
END SELECT
NEXT K
PRINT
NEXT J
FOR I=1 TO 10
FOR J=1 TO 4
GOSUB L.-margin
FOR K=1 TO 2
SELECT J
CASE 1.3
GOSUB Line.32
CASE 2
Templ=S2_cup(Solution,I+10%(K-1>>
IF Templ=0 THEN
Bufls=RPTS("/"" .6
Buf2$=RPTH("/"",12)
Buf3s=RPTS(*/"",12)
ELSE
Buf$=RPTS(" ".4-LENCVALS(Templ)))&VALS(Templ)&"
caLL Kanii_conv{(Buf$,Bufl$>
Temp3=S2.sample(Solution,I+10x(K=1>)
Buf$=RPTS(" ",8-LEN(VALS{(Temp3))LVALS(Temp3)>&"
CALL Kanji-conv{(Buf$,Buf2$)
Temp2=S2_numbers{(Solution,I+10*x(K-13)
Buf$=RPTS(" ".7-LENC(VALS(Temp2)))&VALS(Temp2)&"
CALL Kanji.conv(Buf$,Buf3s>
END IF
GOSUB Line_data3
CASE 3
GOSUB Line_32
CASE 4
IF I=10 THEN
GOSUB8 Line.34
ELSE
G0SUB Line.33
END IF
END SELECT
NEXT K
PRINT
NEXT J
NEXT 1
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5945 PRINT CHR$(12>;

5950 PRINTER IS 1

5955 SUBEXIT

5960 !

5965 |————w=- SUBROUTINES

So970 !

5975 L.margin:!

5980 PRINT “ii"s

59835 RETURN .

5990 Line_datall:!

5995 PRINT CHR${(27)&"H"&CHRS$(S);

4000 PRINT "/""&CHR$(47)Y&CHR$C122);

400S PRINT "/"/"/" . U.n.i.t/" . N.o../." /" /"7

6010 PRINT CHR$(47)&CHR$(122)&Bufl%:

6015 PRINT CHR$(47)&CHR$(122);

6020 RETURN

6025 Line_datal2:!

6030 PRINT CHR$(2?)&"H"&CHRS$(S): _

6035 PRINT "/ “2CHRS(4T7IGCHRSE(122);

6040 PRINT “/'/7 /" R.e.p.o.r.t/" N.o../"/"";

6045 PRINT CHR$(4¢7>&CHRS(122)&Bufls:

46050 PRINT CHR$(47)SCHR$(122):

6055 RETURN

6060 Line_datal3:!

6065 PRINT CHR$(27)&"H"&CHRS$(S):

6070 PRINT "/'"&CHRS${(47)&CHRS(122);

6075 PRINT "/"/'/" .0.p.e.r.a.t.o.r/" /" /" /"";

6080 PRINT CHR$(47)&CHRS$(122)&Bufls;

6085 PRINT CHR3(47)&CHR$(122);

6090 RETURN

6095 Line_11:!

4100 PRINT CHR$(27>&"H"&CHR$(5);

6105 PRINT "/"“&CHR$(47)&CHRSC100&RPTS(CHRS(4?)ECHRS(99),15);
6110 PRINT CHR$(4?7)}&CHRS(104)&RPT$(CHRE(47?)&CHRS(99),16);
6115 PRINT CHR$(47)&CHR$(101);

6120 RETURN

6125 Line_12:!

6130 PRINT CHRS$(27)&"H"&CHR$(5):

6135 PRINT /" "&CHR$(47)&CHRS (122X8RPTS( /" ",15)

6140 PRINT CHR$(47)ECHRS(1I22)ERPTS("/"",16);

6145 PRINT CHR3(47)&CHRS(122>;

6150 RETURN

6155 Line-13:!

6160 PRINT CHR$(27)&"H"&CHR$(5):

6165 PRINT "/""&CHR$(47)ECHRS(107V)ERPTS(CHRS(47)ECHR$(%9),15);
6170 PRINT CHR$(47)ECHRS(108)&RPTH{CHR${47?)I&CHRS(99).,162:
6175 PRINT CHRS$(47)ECHR$C(105);

6180 RETURN

6185 Line.l4:!

6190 PRINT CHR$(27)&"H"&CHRS$(5);

6195 PRINT “/'"&CHR3$(47Y&CHRS(103)&RPTS(CHRS(G7)ECHRS(99),15);
6200 PRINT CHR${(47)ECHRS(106)ERPTS$(CHR$(47)&CHR$(99) .16
6205 PRINT CHR$(47)&CHR$(102);

6210 RETURN

6215 Line_menu2l:!

6220 PRINT CHRS$(27)&"H"&CHRS$(S):

6225 PRINT "/""2CHR$(47)&CHR$(122):

6230 PRINT "“/".C.u.p/" /" ";

6235 PRINT CHR3${47)ZCHRS$(122);

6240 PRINT CHR$(27)&"8"&CHRSC(O)&CHRS(OI&*/"' /" . 1.s.t/" .S.a.m.p.L.i.n.9/" /" "}
6245 PRINT CHR$(2Z272&"8"&CHR$(4)&CHR$(4)&CHRS(47IZCHRS(122);
46250 PRINT CHR$(27)&"8"&CHR$(G)IGCHRS(EI&" /" /" .D.i. L.u.t. .0/ /"""
6255 PRINT CHR$(27)&"8"&CHR3(4)ECHRE(4)IECHRS(47IECHRS(122);
6260 RETURN

62485 Line.menu22:!

6270 PRINT CHR$(27)&"H"&CHRS$¢5);

6275 PRINT "/""&CHR$(47)&CHRS(122):

6280 PRINT "/'/' .N.o../"";

6285 PRINT CHR$(47)&CHRS$(122):

6290 PRINT "/ /77 /27" . Com LY2P 202 720

6298 PRINT CHRS$(47)&CHRS$¢(122):

6300 PRINT /"7 /° /" . C.m. L.y /" /077
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6305
6310
6315
6320
63235
6330
6335
6340
6345
6350
6355
6360
6365
6370
6375
6380
6385
6390
6395
6400
6405
6410
6415
6420
6425
6430
6435
6440
66445
6450
6455
6460
6665
6470
6475
6480
66485
6490
6495
6500
6505
46510
6515
6520
6525
6530
6535
6540
6545
6550
6555
6560
6565
6570
6575
6580
6585
6590
6595
6600
6605
6610
6615
6620
6625
6630
6635
6640
6645
6650
6655
6660

PRINT CHR${(47>&CHRS$(122);
RETURN

Line_dataz:!
PRINT CHR$(27)&"H"&CHRSB(S);
PRINT "/’ "&CHR$(47)&CHR$(122)8Bufls;
PRINT CHR$(47)&CHRS(122>&But2%;
PRINT CHR$(47)&CHRS(122)&Buf3%;
PRINT CHR$(47)ECHRS(122)3
RETURN
]

Line_menu3l:!
PRINT CHR$C(27I&"H"&CHR$(S):
PRINT "/' "&CHR3(47)YECHRS(122) 3
PRINT "/°.C.u.p/"/"";
PRINT CHR3${4?)&CHR$¢122>;

PRINT CHR$(2?)&“8"&CHR$(0)&CHR$(O)&"/'/'.2.n.d/'.S.a.ﬁ.p.[.i.n.g/'/'":

PRINT CHR3(27>&"8"&CHR3(4)ECHRS (4)ECHRS (47 ILCHRE (1220
PRINT CHRE(27)&"8"&CHRS(0)Y&CHRS¢(0>&".N.u.m.b.e.r/".0. /"'
PRINT CHR$(27)2"8"&CHR$(4)ECHRS(4IELCHRS (472 &CHRSE(122);
RETURN

Line_menu32:!
PRINT CHR$(27)E&"H"&CHRS$(5);
PRINT "/""&CHR$(47>ZCHRS(122);
PRINT "/'/' .N.o,./"";
PRINT CHR$(47)ECHRS$(122);
PRINT “/*/'/ /' . Com L)/ /207777
PRINT CHR$(47)&CHRS(122);
PRINT "/'/'.(.p.}.e.c.e.5.0/7"/""}
PRINT CHR3(4?)>ECHRS(122>;
RETURN

Line.data3:!
PRINT CHR$(27)&"H"&ZCHRS$(S):
PRINT /' "&CHRBC4TPIEGCHRS(122)&Bufls;
PRINT CHR$(47)ECHRSC(122)E&BuT2%;
PRINT CHR$(473LCHR$(122)&Buf3%:
PRINT CHR$(47)ECHR$(122>;
RETURN

Line.31:!
PRINT CHR$(27)>&"H"&CHR$(5)>;
PRINT "“/""&CHRS$(47)RCHRSC(100)ERPTS(CHRE(47)&CHRS(99) . 6)
PRINT CHR${(47)ECHRS(104)&RPTH(CHRE(47IRCHRS(99),12);
PRINT CHR$(47)ECHRS(104>2RPTS(CHRS(47IECHRS(992.12)3
PRINT CHR3$(47)ECHRS$(101);
RETURN

Line_32:! :
PRINT CHR$(27?)&"H"&RCHRS$ (3>
PRINT "/""&CHRS$(4?IECHRS(122)ERPTS("/" ", 62;
PRINT CHRE3(47)ECHRSC122)&RPTS(" /" ",12)
PRINT CHRS$(47)ECHRS(122)ERPTS(" /" ",12)3
PRINT CHRS(47)ECHRS(1225 ’
RETURN

Line_33:!
PRINT CHRS$(27)&"H"&CHR3(S5>;
PRINT "/""&CHR$(47YECHRS$(107IERPTS(CHRS(47)&CHRS(99).6)3
PRINT CHR$(47)&CHRSC108)RRPTS(CHRS(472&CHRS(99),12)3
PRINT CHR$(47)&CHRS(108)ERPTS(CHRI(47IRLCHRSE(99).12)3
PRINT CHR$(47?)&CHR3C105);
RETURN

Line_36¢:!
PRINT CHR$(2?)&"H"&CHR3(S);
PRINT "/""&CHR$(47>&CHRS(1OZ)LRPTS(CHRE(47IECHRE(99).56) 1
PRINT CHR$C(47)RCHRSC106)ERPTS(CHRS¢(47IECHRE(99).,12);
PRINT CHR$(47)E&CHRS(LO6)IRRPTS(CHRS(47)ECHRE (992,122}
PRINT CHR$(47?)&CHR$C102);
RETURN

SUBEND

|

SUB Print_bottle(INTEGER Ret_code)

1 35t 56 s ok e e e sk 0 e sk o e e e e s s e 3 ok e He s s 5K K31 e 3K 3B SR o o o o K KOG o3 3 oK 3K oK
I

1 Print Bottle-no.

I

Modiadlos/s™
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6645 1 3k e she s 3 ¢ 3 6 3K o 3K 356 35 ok 3 she e e 3 e e sk e she e 3k e ¢ 3 8¢ s o o 3§ o e 3K she AR 3 o3¢ oK 3K o el K ol
6670 OPTION BASE 1

6673 COM /Bottle_data/ BottlLe$(20)[&6]).Inp_vial (20
6680 DIM Bufs(48].Bufls(48],Buf28[483,.Buf38{48)
6685 REAL Vial

6690 INTEGER I,J.K

6695 !

6700 Print_bottlet!

6705 PRINTER IS 30;WIDTH 300

6710 PRINT CHR$(27)&"C"ECHRS(S)

6715 PRINT CHR$(27)&"I"&CHR$(136);

6720 PRINT CHR$(27)&"8"&CHRS$(O)>E&CHRS (O

6725 PRINT

6730 PRINT

6735 PRINT ™itlhribrprirrnrierirrnrtengmy

6740 PRINT “HPHrhefsHelt! {BNHulmibHelr! |Holif! tHVE iltatillis”
6765 PRINT

6730 PRINT

6755 PRINT

6760 PRINT

6765 PRINT

6770 PRINT

6775 PRINT

6780 . PRINT CHR$(27)&"I"&CHR$(136);

6785 PRINT CHR$(27)&"8"&CHRS(4)&CHRS$ (4}
6790 PRINT CHR$(27)2"C"&CHRS$(12)>:

6795 FOR J=1 TO 5

6800 GOSUB L_margin

6805 FOR K=1 TQ 2

6810 SELECT J

6815 CASE 1

6820 GOSUB Line.l

6825 CASE 2.4

6830 GOSUB Line.2

6835 CASE 3

6840 GOSUB Line.menu

6845 CASE S

6850 GOSUB Line.3

6855 END SELECT

6860 NEXT K

6865 PRINT

6870 NEXT J

6879 FOR I=1 TO 10

6880 FOR J=1 TO 4

6885 GOSUB L_margin

6890 FOR K=1 70 2

6895 SELECT J

6200 CASE 1.3

6903 GOSUB Line-2

4910 CASE 2

6915 Buf$=RPTE(" *,3-LEN(VALS(I+10x(K-1))))&VALSCI+10x(K~1>>8&" "
6920 CALL Kanji_conv(Buf$,8ufls)
6925 Buf$=RPTS(" ",3)&Bottles(I+10%(K-1)>&RPTSC(" ",3)
6930 CALL Kanji_conv{(Buf$%.,Buf2s$) -
6935 Vial=Inp_vial (I+10%(K~13>
6940 IF Vial>0 THEN .

5945 Buf$=RPTH(" ",4)&VALS(Vial )ERPTS(" *,7-LENC(VALS(Vial)) )&
RPTSC" ",4)

6950 ELSE

6955 . BufS=RPTH(" “,15)

6960 END IF

6965 CALL Kanji_conv(Buf$.Buf3s)
6970 GOSUB Line._data

6975 CASE 3

6980 GOSUB Line.3

6985 CASE 4

6990 IF I=10 THEN

6995 GOSUB Line.4%

7000 ELSE

7005 GOSUB Line.3

7010 END IF

7015 END SELECT



PXC SNB410 89-062

7020 NEXT K

7025 PRINT

7030 NEXT J

7035 NEXT I

7040 PRINT CHR$(12);

7045 PRINTER IS 1

7050 Ret.code=0

7055 SUBEXIT

7060 !

7065 osummmm——meme— SUBROUTINES

7070 ! '

7075 L.margin:!

7080 PRINT “!!I";

70835 RETURN

7090 Line_menus:!

7095 PRINT CHRE(27)&"H"2CHRS$(S)>:

7100 PRINT CHR$¢47>RCHR$(122)%"/" .N.0o.."s

7105 PRINT CHR$(¢47?)ECHR$¢122):iCHR$(27>&"B"ECHRS(4>&CHRE(4)}
7110 PRINT "/'/" . M.i.a.L/" .N.o../" /" "&CHR$ (47)ECHRS(122) 5
7115 PRINT */°/". .W.e.i.g.h.t. /" .C¢.9.2/" "&CHR3(47)&CHRS(122);
7120 RETURN

7125 Line.data:!

7130 PRINT CHR$(2?7)&"H"&CHR3$(S>:

7135 PRINT CHR$(47)ECHRS(122)&Bufls:

7140 PRINT CHR$(47)Y&CHR$(122>&Buf2%:

7145 PRINT CHRS$(47)ECHR$(122)&Buf3s;

7150 PRINT CHR$(47>ECHRS(122);

7155 RETURN

7140 Line.l:!

7165 PRINT CHR$(27I&"H"&CHRS$(S);

7170 PRINT CHRS(47)&ECHRS$(100)&RPTS(CHRS(4?)&CHRS (99 .42
7175 PRINT CHR3(47)&CHRS(104YERPTS(CHRS(47ILCHRE(99).12);
7180 PRINT CHRE(47YECHR3(104)&RPTS(CHR$(47)ECHRS(99),15);
7185 PRINT CHR3(4?)ZCHRS{(101);

7190 RETURN

7195 Line.2:!

7200 PRINT CHR$(27)&"H"&CHR$(5);

7205 PRINT CHRS$(4?)ZCHRSC(1IZ22YERPTS("/ "4

7210 PRINT CHRS{(47ILCHRS(L22)RRPTS(" /T ", 1203

7215 PRINT CHR$(47)ZCHRSC(122)&RPTSC( /" " .15

7220 PRINT CHR3(47)&CHRS$(122);

7225 RETURN

7230 Line.3:!

7235 PRINT CHR$(27)&"H"&CHR$(S5):

72640 PRINT CHR${(47)&CHRS(1LO7)ERPTS(CHRS$(47)&CHRS(99) .43
7245 PRINT CHR$(47>ZCHRS(ID8YERPTS(CHRS(4T7IRCHRS(992.,12) )
7250 PRINT CHRS$(47)ECHRS(108)ERPTH(CHR3¢47)&CHR$(99),15);
7255 PRINT CHR$(47)&CHRS$(1055; '
7260 . RETURN

7265 Line_4:!

7270 PRINT CHR$(27)&"H"&CHRS$(S);

7275 PRINT CHRS(47YRCHRS(103)IERPTS$(CHRE(47)ECHRS(F9),4)
7280 PRINT CHR$(47)&CHR$(106)&RPTS(CHRS(47IECHRS(993.,12)3
7285 PRINT CHRS(47)2CHRS$C(1063&RPTH(CHR$(47ILCHRSE(99),15)1
7290 PRINT CHR$(47)ECHRS$(102Z2)5

7295 RETURN

7300 SUBEND

7305 !

7310 SUB State_samp(INTEGER Ret.codel

7320 I
7325 I 1st.Dilution,2nd Sampling
7330 =%
7335 1 e sfe s e b ahe s ok sfe s 5 35 3R 3 3 s 3 ok 3R R R 3 oK ¢ o3 sfe e i sk R R OO R 2kOR Rk kROl
7340 OPTION BASE 1
7345 COM /Sample_1/ REAL Sl.sampleCx),S1_dilute(x)
- 7350 COM /Sample_2/ INTEGER S2_cup(x),S2_numbers(x},REAL S2_sample(*)
7355 COM /Result/ REAL Sample_lst{x).Dilution(x*)
7360 COM /Result/ REAL Sample_2nd(#) INTEGER Cup_no(#*),REAL Mea.vial (*)
7365 COM /Measurae/ INTEGER Sclution.Sampling.Max.cup.Max.battle
7370 COM /Measure/ INTEGER Now_cup,Now_bottle.,S2_point
7375 DIM-Buf$[S0].Guides[32)]

_80_
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7380 INTEGER IquNvL!KEY-anFLagliNO

7385 REAL Data.Temp .
7390 REAL Fuutai_c(4),5.133¢4) . DilC(4) Fuutai_b{200,5.253¢20
73959 REAL Dfuutai_c.Ds_13i.Ddill,0fuutaib.Ds_2j1
7400 REAL Sample.x.Max.vol

7405 !

7410 State_samp:!

7415 Ret.code=0

7420 OFF KEY

7425 ON KNOB .1 CALL Dummy

7430 ON KEY 9 LABEL "“(END>" CALL OSummy

7635 ON KEY 19 LABEL "<(END>",3 RECOVER End_Key
7440 !

7445 CALL Move.sampler(0.0,Ret.code)

7450 IF Ret_code<>0 THEN GOTO End_key

7455 CALL Move_.arm(0.0,Ret._.code)

7460 IF Ret_code<>0 THEN GOTD End.key

7465 CALL Cover(O,Ret_code)

7470 IF Ret_code<>0 THEN GOTD End_Key

7675 CALL C_tabte(0,Ret_codel

7480 IF Ret_code<>0 THEN GOTO End_Ksy

7485 CALL B_table(0,Ret_code}

7490 IF Ret_code<>0 THEN GOTO End_key

7495 CALL Tenbin(0.0.Ret_.code?

7500 IF Ret-.code<>0 THEN GOTO End_Key

7505 !

7510 Now_cup=0

7515 Now_bottle=0

7520 FOR I=1 TOD 2

7525 FOR J=1 TO 20

7530 Cup_no(l.,J>=0

7935 Sample_2nd(I,.J)>=0

7540 NEXT J

7545 NEXT I

7590 FOR I=1 70 20

7555 Mea_vial(I)=0

7560 NEXT I

7565 FOR I=1 TO 2

7570 FBR J=1 T0 ¢

7575 Sample.lst(I.J>=0

7580 Pitutiond(I.Jd>=0

7585 NEXT J

7590 NEXT I

7595 FOR Solution=l TO 2

7600 Flagl=0

7605 FOR I=1 TO 4

7610 IF Sl_sample(Solution,I)>0 THEN Flagl=1l
761S NEXT I

7620 IF FlLagl>D THEN

7625 GOSUB Chip_set

74630 FOR I=1 70O 4

7635 . IF Si_sample(Solution.I)>0 THEN
7640 Sampling=1

7645 Now_cup=1 :

7650 Max_cup=Now_cup

7655 CALL Disp_measure{(Q)}

7660 CALL Disp_measure(1S)

7665 CALL Disp.measure(40)

7670 CALL C_table(Now.cup.Ret_code)
7675 IF Ret_code<>0 THEN GOTO End.Key
7680 GOSUB Pcup_set

7685 CALL Coverc0,Ret_.code)

7690 IF Ret.code<>0 THEN GQTO End.key
7595 CALL Tenbin¢l.Data.Ret_code)
7700 IF Ret_.code<>0 THEN GOTO End-key
7705 IF Data>S THEN

7710 Fuutaj_e(Now_cup)=Data

7715 ELSE '

7720 Ret_code=9

7725 GOTO End-Key

7?30 END IF

?735 GOSUB Samp_cup
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7740
7745 |
7750
7735
7760
7765
2770
Idsc)
7780
7785
7790
Pl
7795
7800
7805
7810
7815
7820
7825
7830
7835
7840
7845
7850
7855
7860
7865
7870
7873
7880
7883
7890
7895
7900
7905
7910
7915
7920
7925
7930
7935
7940
7945
7950
7955
7980
7965
7970
TR75
7980
7985
7990
7995
8000
8005
8010
8015
8020
8025
8030
80335
8040
8045
8050
8055
8060
8065
8070
8075
8080
8085
8090

CALL Cover(0O,Ret-code)

IF Ret_code<>0 THEN GOTO End_Key

CALL Tenbin{(l.Data.Ret_code>

IF Ret.code<>0 THEN GOTO End_key

IF Data>S THEN
S.1lii(Now_cupl=Data

ELSE
Ret_code=9
GOTQ End_key
END IF

Sample_1st{(Sotution,Now_cup)=S.1ji(Now_cup)-Fuutai-c{(Now_cu

CALL Disp_measure(ls
caLL Move.arm(l,0,Ret_caode)
IF Ret_code<>0 THEN GOTO End_key
CALL Cover(3,Ret_.code)
IF Ret_code<>0 THEN GOTO End.Key
cALL Move_arm(6,5,Ret_codel
IF Ret_code<>0 THEN GOTO End_Key
cALL Move-hand(0D,?,Ret_code)
IF Ret_code<>0 THEN GOTO End_Key
cALL Move.arm¢l.0,Ret_code’
IF Ret_code<>0 THEN GOTO End_Key
80SUB Pcup—return ’
CALL Move_arm¢l.0.Ret.code)
IF Ret_code<>0 THEN GOTO End_ke
END IF : :
NEXT I
CALL Cover(2.Ret_code)
IF Ret_code<>0 THEN GOTO End.kKey
GOSUB Chip_reset -
Sampling=2
CALL Disp_measure(d)
CALL Disp_measure(l5>
CALL Disp_measure(40)
GOSUB Dilu_set
FOR I=1 TO &
IF S1_dilute¢Solution,I)>0 THEN
Now.cup=I
CALL Disp._measure(3S)
caLL C.table{Now_cup.Ret_code)
IF Ret.code<{>0 THEN GOTO End_Key
CALL Disp_measure(48)
CALL Disp-measure(44¢)
CALL Disp_measure(2)
cALL Move.arm(2.6.,Ret-code)
IF Ret_code<>Q THEN GOTO End_Key
Temp=S1l_dilute{Solution,Now_cup?>
CALL Titrater(l.Temp.Ret.cade)
IF Ret_code<>0 THEN GOTO End_Key
CALL Disp_measure(l3)
CALL Disp.measure(34)
caLL Move_arm(22.,7,Ret_code)
IF Ret_code<>0 THEN GOTO End.key
END IF
NEXT I
GOSUB Dilu_return
FOR I=1 7O 4 )
IF S1_dilute(Solution,X)>0 THEN
J=0
Now_cup=1
No=I+1
CALL C_table(No.Ret_code)
IF Ret._code<>0 THEN GOTO End.-Key
CALL Disp_measure(34)
CALL Disp.measure(44)
CALL Stird(l)
CALL Disp_measure{42)
WHILE J<65
WAIT 1.0
J=J+1
END WHILE

”32_



PNC SN3410 89-062

8095 CALL Disp_measure(43)
8100 CALL Disp.measure(33)
8103 CALL StirdO)

8110 END IF

2115 NEXT I

8120 END IF

8125 GOSUB Samp_vial

8130 CALL Move_arm(G.0,Ret_.csded

8135 IF Ret.code{>0 THEN GOTO End.Key
8140 EALL Cover(D,Ret_code) -

8145 IF Ret_code<>0 THEN GOTO End_Key
8150 NEXT Solution

£155 OFF KEY

8160 OFF KNOB

g8l65 Ret_code=0

8170 SUBEXIT

8175 it e e e e
8180 r LA B )

8185 e e e e e e e e
8190 Vial_set: ! Bial-Bin no Set

8195 CALL B_tablte(Now_bottle.Ret.code)
8200 IF Ret_code<>0 THEN G0TO End_Key
8205 IF Now_bottle>10 THEN

8210 CALL Disp_measure(24)

8215 CALL Disp_measures45)

8220 CALL Mave_hand(2,3,Ret.code)
8225 IF Ret_code<>0 THEN GOTO End_kKey
8230 CALL Move_arm(ll,3,Ret_code)
8235 IF Ret.code<>0 THEN GOTO End_Key
8240 CALL Move_hand(l.3.Ret_code)
8245 IF Ret_code<>0 THEN GOTO End.key
8250 CALL Disp.measure{4)

8255 CALL Move_arm{1S.3.Ret.code)
8260 IF Ret.code<>0 THEN GOTO End_key
8265 ELSE

8270 . CALL Disp.measures(28>

8275 CALL Disp_measure(45)

8280 CALL Move.arm(l2.4.Ret_code)
8285 IF Ret_code<>0 THEN GOTD End_Key
8290 CALL Move_hand{(l.4.,Ret_code’
8295 IF Ret_code{>Q THEN GDTO End._Key
8300 CALL Disp._measure(s)

8305 EALL Meve_arm{l5.4.Ret_code)
8310 IF Ret_code<>0 THEN GOTOD End._key
8315 END IF

8320 IF Now_bottle>l0 THEN

8323 CALL Move_arm{(8,3.Ret_code>

8330 IF Ret.code<>0 THEN GOTO End_key
8335 CALL Disp_measure(27?)

8340 CALL Disp_measure{l3)

8345 CALL Disp_measure(ls)

8350 CALL Move_hand(Q,3,Ret_code)
8355 IF Ret_code<>0 THEN GOTO End_key
8360 CALL Move_arm¢l5.,3.Ret_code?)
8345 IF Ret.code<>0 THEN GOTO End_key
8370 ELSE

8375 CALL Move_arm{(8.4.Ret_code)

8380 IF Ret.code<>0 THEN GOTO End.Key
8385 CALL Disp.measure(3l)

8390 CALL Disp_measurs(l3)

8395 CALL Disp_measure(lé)

8400 CALL Move_hand(0.,4,Ret_code>
84035 IF Ret_code<>0 THEN GOTO E£nd-Key
8410 CALL Move_arm{1S.4¢,Ret.code)
8415 IF Ret.code<>0 THEN GOTD End.Kkey
8420 END IF

8425 RETURN

8430 D e e  mm——mmm—m — . m e
84335 Vial_return: ! Bial-Bin no Modoshi

8440 IF Now_bottle>10 THEN

8445 CALL Move_arm(8.3,Ret.code)

8430 IF Ret_.code<>0 THEN GOTOD End_key
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84355 CALL Move.hand(l.3.,Ret_.code)
8440 IF Ret_code<>0 THEN GOTO End_-key
84665 CALL Disp_measure(3)

8470 CALL Move.arm(l5,3,Ret_.code)
8473 IF Ret_.code<>0 THEN GOTO End-Key
8480 ELSE

8485 CALL Meve.arm(8.4,.Ret_code)

8490 IF Ret-.code<>0 THEN GOTO End-.Key
8493 CALL Move.hand(l.,4.Ret.code
8500 IF Ret.code<>0 THEN GOTO End-Key
8505 CALL Disp.-measure{(?)

8510 CALL Move-arm{lS5.4,Ret_code)
8515 IF Ret-code<>0 THEN GOTO End._Key
8520 END -IF

8525 IF MNMow_bottie>10 THEN

8530 CALL Move.arm(ll,3,Ret_.code)
8535 IF Ret_code<>0 THEN GOTO End_key
8540 CALL Disp-measure(l®)

8545 CALL Disp_measure(l3)

8550 CALL Disp.measure(26)

8559 CALL Move_hand{(0,3,Ret_code)
8560 IF Ret.code<>0 THEN GOTO End_Key
8565 ELSE

8570 CALL Move_arm(l2.4¢,Ret_code?
8575 IF Ret_code<>0 THEN GOTO End_key
8580 _ CALL Disp_measure(l9)

8585 CALL Oisp_measure(l3>

8590 CALL Disp_measure{(30)

8595 CALL Move_hand{(0.4,Ret._.code)
8600 IF Ret_code<>0 THEN GOTO End_Key
8605 END IF

8410 IF Now.bottle>1l0 THEN

8615 cALL Move.arm(l.3,Ret.code’

8420 IF Ret_.code<>0 THEN GOTO End_Key
8625 CALL Move_hand{(0.0,Ret.code)
8430 IF Ret_code<>0 THEN GOTO End_Key
8635 ELSE

8640 CALL Move_arm(l.4,Ret_code)

8645 IF Ret_code<>0 THEN GOTQ End_Key
8650 END IF

8655 RETURN

86460 L ettt e
8665 Pcup.set: ! Furasuko no set

8670 IF Sampling=2 THEN

8475 CALL Disp_measure(34)

8680 ELSE

8485 CALL Disp_measure(32)

8690 END IF )

8695 CALL Disp.measure(44)

8700 CALL Move_arm¢l0.2.Ret_codeY

8705 IF Ret.code<>0 THEN GOTO End_Key
8710 CALL Move_hand(l.2.Ret_code)

8715 IF Ret_code<>0 THEN GOTO End_Key
8720 CALL Disp_measure(8)

8723 CALL Cover{(3,Ret_code)

8730 IF Ret_code<>0 THEN GOTO End_key
8735 WAIT 15

8740 CALL Move-arm¢lé.2.Ret_code)

8745 IF Ret_code<>0 THEN GOTO End_key
8750 CALL Move_arm{7?.2.Ret_code)

8755 IF Ret_code<>0 THEN GOTO End_Key
8740 CALL Disp_measure(35)

8765 CALL Disp_measure(l3®

8770 IF Sampling=2 THEN

8775 CALL Disp_.measure{22>

8780 ELSE

8785 CALL Disp_measure{20)

8790 END IF

8795 CALLL Move_hand(0,2,Ret.code)

8800 IF Ret-.code<>0 THEN GOTQO End_Key
8805 CALL Move_arm(lé,2,Ret_code)

8810 IF Ret_code<>0 THEN GOTD End_Key
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8815 RETURN

8820 b e e e e m
B82S Pcup-return: ! Furasuko no Modoshi
8830 CALL Move_arm(?.2.Ret.code>

8835 IF Ret_.code<>0 THEN GOTO End_Key
8840 CALL Disp_measure(%)

8845 CALL Move.hand(l.2,Ret_code’
8850 IF Ret.code<>0 THEN GOTO End.key
8855 CALL Move_arm(lé.,2,Ret_.code?’
8860 IF Ret.code<>Q THEN GOTO End.key
8865 CALL Move.arm(l0,2,Ret.code’
B&70 IF Ret.code<>0 THEN GOTO End_Key
8875 CALL Disp_-measure(23)

8880 CALL Disp_measure(l3)

8885 IF Sampling=2 THEN

8890 CALL Disp_measure{(34)

8895 ELSE

8900 CALL Disp.-measure{48)

8905 END IF

§910 CALL Move_hand(0.2,Ret_code)
8915 IF Ret_.code<>0 THEN GOTD End_Key
8920 CALL Move_arm(l.0.Ret.code)

8925 IF Ret_code<>0 THEN GOTO End_key
8930 RETURN

8935 P ettt e
8940 Chip_set: ! Chippu-saki no set

8943 CALL Move_hand(0.0.,Ret.code)
8950 IF Ret_code<>0 THEN GOTO End-Key
8955 CALL Move._.arm{l.0.Ret_code)

8940 IF Ret.code<>0 THEN GOTO End-Key
8963 CALL Move.arm(6.5.Ret_code)

8970 IF Ret.code<>0 THEN GOTO End_kKey
8975 CALL Move.hand(l.7.Ret_code)
8980 IF Ret_code<>0 THEN GOTO End_Key
8985 CALL Move_arm(l3,5.Ret_code)
8990 IF Ret_code<>0 THEN GOTD End.Key
89935 CALL Move_arm{6.5.Ret_.code)
2000 IF Ret.code<>0 THEN GOTO End.key
9005 CALL Move_hand<{0.7.,Ret.code)
2010 IF Ret.code<>0 THEN GOTO End.kKey
2015 CALEL Move.arm(l.0.Ret_code)

2020 IF Ret_code<>0 THEN GOTO End_key
9025 RETURN

9030 e e e e e e e
9035 Chip.reset: ! Chippu-saki no reset '
2040 CALL Move_arm(l,0.Ret_code’

9045 IF Ret_code<>0 THEN GOTO End_key
2050 CALL Move_arm(6,5.Ret_code’

2055 IF Ret_code<>0 THEN GOTO End_Key
9060 CALL Move_hand(l.,7.Ret_code)
9065 IF Ret.code<>0 THEN GOTO End_key
9070 CALL Move.arm(l4.5,Ret_code)
9075 IF Ret_code<{>Q THEN BOTO End.kKey
080 CALL Move_hand(0,?7.Ret.code)
9085 IF Ret_code<>0 THEN GOTO End.key
2090 CALL Move_arm(l.0.Ret_code?

2095 IF Ret_code<>0 THEN G0TO End.key
2100 RETURN :
9105 D e e e e
9110 Samp_cup: ! Gen—eki no Sampling to C_Cup heno Hakidashi
2115 CALL Disp.measure(3é)

9120 CALL Cover(3,Ret_code)

2125 IF Ret_code<>0 THEN GOTO End.Key
9130 CALL Move_arm(l.0.Ret_code)

9135 IF Ret_code<>0 THEN GOTO End_Key
9140 CALL Move.arm(6.5.Ret_code>

9145 IF Ret..code<>0 THEN GOTO End_Key
¢150 CALL Move_hand(l,?7,Ret_code)
9155 IF Ret_code<>0 THEN GOTO End-key
2160 CALL Move_arm(l.0,Ret.code)

9165 IF Ret_.code<>0 THEN GOTD End-key
2170 CALL Move_hand(3.?7:.Ret_cods)}
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9175 IF Ret_code<>(Q THEN GOTO End_key
9180 !

9185 Sample_.x=Sl_sample(Sclution,Now_cup’
9190 WHILE Sample.x>0

2195 CALL Move.sampler(0.0,Ret_code)
9200 IF Ret.code<>0 THEN GOTO End_Key
3205 CALL Move.sampler{2:0.Ret_codel
%210 IF Ret_.code<>0Q THEN GOTO End._Key
9215 J=3+Soluticon

2220 CALL Move_arm(5,9.Ret_code)

9225 IF Ret_code<>0 THEN GOTD End_Key
9230 CALL Move_arm(J,9.Ret_.code>

9235 IF Ret.code<>0 THEN GOTO End.key
9240 caLL Disp_measure(l)

9245 cALL Move_arm(2,9,Ret_code)

9250 IF Ret_code<>D THEN GOTD End.key
9255 IF Sample_x>4 THEN

9260 Temp=4

9265 Sample_x=Sample_x-Temp

9270 ELSE

9275 Temp=Sample_x

9280 Sample.x=0

9285 END IF '
9290 CALL Move.sampler(l,Temp,Ret_code)
9295 IF Ret.code{>0 THEN GOTO End_key
2300 J=3+Solution

9305 CALL Move_arm¢J.?.Ret_code)

9310 IF Ret_code<>Q THEN GOTO End-Key
9315 CALL Meve_sampler(l,.l0.Ret_code)
9320 IF Ret.code<>0 THEN GOTO End_Key
9325 CALL Move_arm(5,9.Ret.code)

9330 IF Ret_code<>0 THEN GOTO End_Kkey
2335 CALL Move_arm(l.,0.Ret_code)

9340 IF Ret_code<>0 THEN GATO End_-Key
9345 CALL Meove_arm(20,8.Ret_.code>

9350 IF Ret_code<>0 THEN GOTO End_Key
9355 CALL Move_arm(2.3:Ret.code)

8360 IF Ret_code<>0 THEN GOTO End_Key
2365 CALL Move_sampler(0.0.Ret_code)
o370 IF Ret.code<>0 THEN GOTO End_Key
. 9375 CALL Disp_measure(l3)

9380 CALL Disp_measure(46)

9385 CALL Move_arm(20.8.Ret_code)

2390 IF Ret_code<>0 THEN GOTO End._key
9395 CALL Move.arm(l,0,Ret_code)

2400 IF Ret.code<>0 THEN GOTO End_key
92405 END WHILE

94106 RETURN _
9415 I et et el
9420 Samp.vial: ! Kishaku-ryou no Sokutei to 2Ji Sampling
9425 FOR I=1 TO 4

9430 Sampling=2

9435 Now_cup=1I

9440 Max_cup=Now_cup

9445 CALL C_table(Now.cup.Ret_code)
9450 IF Ret_code<>0 THEN GDTD End_kKey
9455 IF Sl.sample(Salution,I>>0 THEN
9460 CALL Disp_measure(O)

9465 CALL Disp_measure(ls)

9470 CALL Disp_measure(4Q)

9475 GOSUB Pcup.set

©480 CALL Cover{0Q,Ret_code?

0485 IF Ret_code<>0 THEN G0OTO End_key
9490 CALL Tenbin(l.Data.Ret_.code)
9495 IF Ret_code<>0 THEN GOTO End_Key
9500 IF Data>S THEN

9505 Dil{Now.cup)=Data

9510 ELSE

?51S Ret_code=9

9520 GOTO End-Key

9525 END IF

9530 Dilution(Solution.Now-cup)=Dil(Now_cup)-Fuutai.c(Now.cup)
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9535
8540
9545
9550
$555
9560
@565
2370
9575
PS80
2585
9590
9595
9600
2605
24610
9615
9620
9625
9630
9635
9640
2645
9650
94655
2660
9665
9670
2675
2680
9685
$690
9695
@700
9705
2710
$715
9720
2725
9730
@735
2740
9745
2750
7S5
9760
9765
@770
9775
9780
9785
?790
795
$800
28035
9810
9815
$820
2825
$830
983S
9840
2845
9850
9855
9860
9865
9870
9875
9880
9885
9890

CALL Disp-measure(ls)

CALL Cover(3.Ret.code)
IF Ret_code<>0 THEN GOTO End_key

WwaIT 1S
GOSUB Pcup_ raturn
END IF
Max_vol=0
FOR S2.point=1 TO 20
IF SZ2.cup(Solution.S2_point)=Now.cup THEN
Max_vol=Max.vol+S2_sample(Solution,S2.paint)
END IF
NEXT S2_point .
IF Max_vol>0 THEN
GOSUB Chip.set
FOR S2_point=1 TO 20
IF S2_cup(Solution,S2_point)=Now_cup THEN
FOR N=1 TO 32.numbers{(Solution,S2_point)
Sampling=3
Now_.bottle=Now.bottle+l
Max_bottle=Now_bottle
CALL B.table(Now_bottle,Ret_code)
IF Ret.code<>D THEN GOTQ End.key
IF S2_sampte(Solution,:S2_point)>0 THEN
caLL Disp.measure<0)
CALL Disp_measure(ls)
CALL Disp_measure(38>
CALL Disp_measure(40>
CALL Disp_measure(34)
CALL Disp_measure(44>
GOSUB Vial.set
CALL Cover¢0.Ret.code>
IF Ret.code<>0 THEN GOTO End_Key
CALL Tenbin(l,Data.Ret.code)
IF Ret.code<>0 THEN GOTO End.key
IF Data>S THEN
Fuutai-b(Now_bottle)=Data
ELSE
Ret_code=9
GOTO End_Key
END IF
Mea_vial (Now.bottle)=Fuutai_b(Now_bottle)
CALL Cover(3.,Ret.code)
IF Ret_code{>0 THEN GDOTO End._Key
CALL Move_arm(l.0.Ret_code)
IF Ret_code<>0 THEN GOTO End.Key
CALL Move_arm(6.5.Ret.code?
IF Ret.code<>»0 THEN GOTO End.Key
CALL Move_hand(1.,7?.Ret_code>
IF Ret.code<>0 THEN GOTO End.Key
CALL Move_arm(l.0.Ret_code)
IF Ret_code<>0 THEN GOTC End_Key
CALL Move_hand(3.7.Ret.code’
IF Ret_code<>0 THEN GOTO End-Key
1

Sample_x=S82_sample(Solution.S2_point)
WHILE Sample_x>0
CALL Move.sampler(0.,0,Ret_code>
IF Ret._code<>0 THEN GOTD End_Key
CALL Move_sampler{2,0.Ret.code
‘IF Ret.code<>0 THEN GOT8 End_-Key
CALL Move_arm(l.0.Ret.code>
IF Ret.code<>0 THEN GDTO End_key
CALL Move_arm(l?.7.Ret.code)
IF Ret_code<>0 THEN G8OTD End_key
CALL Move_arm(2,4,Ret.code)
IF Ret.code<>0 THEN GOTD End_Key
IF Sample_x>4 THEN
Temp=¢
Sample_x=Sample_x-=Temp
ELSE
Temp=Sample_x
Sample_x=0
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9895 END IF

9900 CALL Move.sampler¢(l.Temp.Ret_code>
9905 IF Ret_code<>® THEN GOTOD £nd_Key
9910 CALL Disp_measure(3)

9915 CALL Move_arm{(l%.7:Ret.code)
@920 IF Ret_code<>0 THEN GOTO End_key
9925 CALL Move.sampler{l,.l10,Ret.code?’
9930 i IF Ret_code<>0 THEN GOTO End_Key
9935 CALL Move.arm(l,0.Ret_code)

9940 IF Ret_code<>0 THEN GOTO End_Key
9945 CALL Move_arm(l?.3,Ret_code)
9950 IF Ret_code<>0 THEN GOTO End_Key
9955 CALL Move.arm(Z.17.Ret.code)
9960 IF Ret_code<>0 THEN GOTO End_Key
9965 caLL Disp.measure(l3> :
9970 CALL Disp-_measure(l8)

9975 CALL Move.sampler{0,0,Ret_code?
9980 IF Ret_code<>0 THEN GOTD End-.Key
9985 CALL Move_arm(l?7.,3.Ret_code)
2990 IF Ret_code<>0 THEN GQTO End_Key
99935 calLL Move_arm{(l.0.Ret-code’
10000 IF Ret.code<>0 THEN GOTO End_Key
10005 END WHILE

10010 !

10015 CALL Cover{(0,Ret-.code?

10020 IF Ret.-code<>0 THEN 60T0 End_Key
18025 CALL Tenbin(l.Data,Ret.code>

10030 IF Ret.code<>0 THEN GOTO End._Key
10035 IF Data>S THEN

10040 S_25i¢(Now_botitle)=Data

10045 ELSE

10050 Ret_code=9

18055 GOTD End_key

10060 END IF -

10065 Cup_no(Sotution.Now.bottle>=Now_cup
10070 Sample_2nd{Solution,Now_bottle)=3S_.2 1 (Now_-bottled)-Fuu
tai_b(Now_bottle)

10075 CALL Disp.measuredls)

10080 CALL Cover(3,Ret_code>

10088 IF Ret_code<>0 THEN GOTO End.Key
10090 . CALL Move.arm(6.5.Ret_caode’

10095 - IF Ret_code<>0 THEN GOTO End_Key
10100 CALL Move_-hand(0.,7.Ret_code

10105 IF Ret_code<>0 THEN GOTO End_Xey
10110 CALL Move-arm{(l.,0.,Ret_code>

1011s IF Ret_code<>0 THEN GOTO End_Key
10120 GOSUB Vial_-return

10125 cALL Move.arm{l.0.Ret_code?

10130 IF Ret.code<>0 THEN GOTO End_-Key
10135 END IF

10140 - NEXT N

10145 END IF

10150 NEXT S2_point

10155 GOSUB Chip_reset

10160 END IF

10165 NEXT I

10170 RETURN '
10175 D e e e e e e e e e e e
10180 Ditu_set:! Kishaku~Chippu no set :
10185 CALL Move_arm(l.0,Ret_code)

1019¢C IF Ret_code<>0 THEN GOTO End-key
10195 CALL Move_.arm(9.6,Ret_code) . -

10200 IF Ret_code<>0 THEN GOTO End.Key
10208 CALL Move.hand{(1l,6.Ret_code>

10210 IF Ret.code<>0 THEN GGTO End.Key
10215 CALL Move.arm(l.6.Ret_code’

10220 IF Ret_code<>0 THEN GOTO End_key
10225 CALL Move_hand(3.6,Ret_code)

10230 IF Ret_code<>0 THEN GOTO End_key
10235 CALL Move_arm¢22.7.Ret.code)

10240 IF Ret_code<>0 THEN GDTO End.-key
1024 RETURN

_88_
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10250 e ettt bel bbbttt ladalainininindeletnd ol S
10255 Dilunreturn:! Kishaku-Chippu no Modoshj

10260 CALL Move_arm{l.46:Ret_code)

10265 IF Ret_code<>0 THEN GOTO End_key

10270 CALL Move-arm(9.6,Ret_code)

10275 IF Ret.code<>0 THEN GOTO End-Key

10280 cALL Move_hand(0,6.Ret_code)

10285 IF Ret_code<>0 THEN GOTO End-kKey

16290 CALL Move.arm(l.0.Ret_code)

10295 IF Ret_code<>0 THEN GOTQ End.kKey

10300 RETURN

10305 @ | —mm e e e e e e e e e e e M — ——— e m
10310 End_key: !

10315 IF Ret_.code=0 THEN Ret_code=¢

10320 CALL Motor_1(7.0,J)

10325 CALL Motor_2(7.0.,J)

10330 CALL Motor_3(7.0.JD

10335 CALL Motor.4(7.0,J)

10340 CALL Motor_5(7.0.J)

10345 OFF KEY

10350 OFF KNOS

10355 OFF TIMEOUT

10360 OFF ERROR

10365 SUBEND

10370 H

10375 SUB Status(INTEGER Mode,Ret.code)

TOZEI0 1 e s s s s e she sk sk ok 3he ke 2 e S R 3 ¢ b 2R 3RO R 3 e 3he 2k s ke o o S R o R Sk o3 ol i kol
10385 !'x

10390 1x Check the Status

10395 =

10GO0 1 seskosiookosk sk s sbesie e i ok sk ok sk e fe S e e sheshe s st ok ok S e e she sk ok ke e e ok b o o e e e sk e ok
10405 OPTIDN BASE 1

10410 INTEGER I

10415 REAL Data

10420 !

10425 Status:!

10430 Ret_code=0

10435 SELECT Mode

10440 CASE =0

10445 CALL Gmax_diji(0.0.,I>

10450 IF I=0 THEN Ret_code=17

10455 CASE =1 :

10440 CALL Tenbin(l.Data,Ret_.code)

10465 IF Ret.code=0 AND Data>3 THEN Ret.code=8
10470 CASE =2

104735 CALL Tenbin(l.Data,Ret.code)

10480 IF Ret_code=0 AND Data<3 THEN Ret._code=8
10485 CASE =3

10490 CALL Tenbin(l.Data.Ret_code)

10495 IF Ret_code=0 AND Data>3 THEN Ret_code=8
16500 CASE =4

10505 CALL Tenbin(l.Data.Ret_code)

10510 IF Ret.code=0 AND Data<3 THEN Ret.code=8
10515 CASE =5

10520 CALL Tenbin(l.Data,Ret.code>

10525 IF Ret_code=0 AND Data<3 THEN Ret_code=8
16530 CASE =6

10535 CALL Tenbin(l.Data.Ret_code)

10540 IF Ret.code=0 AND Data<3 THEN Ret_code=8

10945 END SELECT

10550 SUBEND

10555 !

10560 SUB C_table(INTEGER Position.Ret.code)

10565 | aksteakokaok sk she 2be sk e 5K 3K 5 2R HOR e e K sl OK 5K 5K 3K 30K 3 3ok 3hofok ek ok ok sk ok
10570 !« .

10575 % Positioning the Cup-Table

10580 !

TOSBES | sioteok som ok s koo sk ok sk e sk sk e 30k 2 ¢ 5o SOk 3K 3K R MK e 2otk b el e sk R kok sk ke sk
10590 OPTION BARSE 1

10595 COM /T_table/ INTEGER C_posi.B.posi

10600 INTEGER I,N,Senser

10605 !



PNC SNB410 89-062

10610 C_table:! :
10615 SELECT Position
10620 CASE <0

10625 ON TIME (TIMEDATE+10.0) MOD 86400 RECOVER Timeout
10630 CALL Gmax_sb(0.0>

10635 Loor

10640 CALL Gmax_di(Q:4.5enser)
10645 EXIT IF Senser=D

10650 END LOOP

10655 WAIT .2

10660 CALL Gmax_rb(0,0>

10665 LOOP o o
10670 CALL Gmax-.di(0,4,Senser)
10675 EXIT IF Senser>0

10680 END LODOP

10685 OFF TIME

10690 C.posi=(C_posi MOD 4>+1

10695 Ret_.code=0

10700 CASE ©

10705 ON TIME (TIMEDATE+30.0)> MOD 86400 RECOVER Timeout
10710 LoGgr

10715 CALL Bmax.-.sb(0.0)

10720 LooP

10725 CALL Gmax_di(0.4.Senser?
10730 EXIT IF Senser=0

10735 END LODP

10740 WAIT .2

10745 CALL Gmax_rb¢0.

10750 LaoP

10755 CALL Gmax.di(0.4,Senser)
10760 EXIT IF Senser>0

10765 END LOOP

10770 CALL Gmax.di¢0.3.,Senser)
10775 EXIT IF Senser>0

10780 END LOOP

10785 OFF TIME

10790 C_posi=1

10795 CASE ELSE

10800 IF C_posi{=Position THEN
10805 N=Position-C_pos}i

10810 ELSE

10815 N=4-(C_posi-Position?

10820 END IF

10825 FOR I=1 TO N

10830 ON TIME (TIMEDATE+8.0) MOD 86400 RECOVER Timeout
10835 CALL Gmax_sb(0.,0) '
10840 LOoP

10845 CALL Gmax_di{0.4.Senser)
10850 EXIT IF Senser=0

10855 END LOOP

10860 WAIT .2

10865 CALL Gmax_-rb<0.,0)

10870 LoopP :
10875 CALL Gmax_di(0.4.Senser)
10880 EXIT IF Senser>0

10885 END LOOP

10890 OFF TIME

10895 NEXT I

10900 C.posi=Position

10905 END SELECT
10910 IF Position>=0 THE

10915 WAIT 1.0 _

10920 ! CALL Gmax_di(D,S5.Senser}
10925 SELECT Position
10930 CASE ©

10935 IF Senser>0 THEN
10%40 Ret.code=0
10945 ELSE

10950 Ret_code=7?
109s8s END IF

10960 CASE ELSE

10065 Ret_code=0
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10970 END SELECT

10975 END IF

10980 SUBEXIT

10985 Timeout:!

10920 CFF TIME

10995 caLL Gmax_rb(0.0)

11000 Ret.code=8

11005 SUBEND

11010 ! ‘

1101S SUB B_table(INTEGER Position.Ret.code’
12020 1 skokoksiesteotoon sk oK o ok He ot K oK ok ok ok K e Rk 3 K ok Sk 3k KOk 2568 350K oK 2k 2K 3K R 1 ok K 0 K
11025 !«

11030 =% Positioning the Bottle-Table
11035 !=

1T OGO | sk ek kst o sk e b e 3K 5 s o 40 28R R b Sk 3ok 3 oK 3 5 B 3R S 3K K HeOR K K 3K HOKSIOKOK R K K
11045 OPTION BASE 1

110350 COM /T_table/ INTEGER C_posi.B_posi
11055 INTEGER I,N.Posi,Posi_x,Senser
11060 !

11065 B_table:!

11070 SELECT Position

11075 CASE O

11080 ON TIME (TIMEDATE+30.0) MOD 86400 RECOVER Timeout
11089 LRoP

11090 CALL Gmax_sb(0.,2)

11095 LooP

11100 CALL Gmax.di{l.,l,Senser’
11105 EXIT IF Senser=0

11110 END LOOP

11115 WAIT .2

11120 CALL Gmax_rb(0.2>

11125 Logp

11130 CALL Gmax_di(l.1,Senser)
11135 EXIT IF Senser>0

11140 END LOOQOP

11145 CALL Gmax.di{1.,0,Senser’
11150 EXIT IF Senser>0

11155 END LDOP

11140 OFF TIME

11165 B_posi=1

11170 CASE ELSE

11175 Posi=((Position-1) MOD 10)>+1
11180 IF B_posi<=Posi THEN

11185 N=Posi-B_posi

11190 ELSE

11195 N=10-(B_posi-Posi)

11200 END IF

11205 FOR I=1 TO N .
11210 ON TIME (TIMEDATE+S5.0> MOD 86400 RECOVER Timeout
11215 CALL Gmax.sb(0,2)

11220 LOOP

11225 CALL Gmax_di(l,1l,Senser)
11230 EXIT IF Senser=0

11235 END LOOP

11240 WAIT .2

11245 CALL Gmax-rb(0,2}

11250 LogP

11255 CALL Gmax-di(l.l.Senser>
11260 EXIT IF Senser>0

11265 END LOOP

11270 OFF TIME

11275 NEXT I

11280 B_posi=Pos]i

11285 END SELECT
11290 WAIT 1.0

11295 ! IF Position>10 THEN

11300 ! CALL Gmax_di(l.,3,5enser)
11305 ! ELSE

11310 ¢ CALL Gmax_di¢(l.2.Senser)
11315 ! END IF

11320 SELECT Position

11325 CASE DO
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11330
11333
11340
11345
11350
11355
11360
11365
11370
11375
11380
11385
11390
11395
11400
11405
11410
11415
11420
11425
11430
11435
11440
11445
11450
11453
11460
11465
11470
114735
11480
11485
11490
11495
11500
11505
11510
11515
11520
11525
11530
11335
11540
11545
11550
11555
11540
11565
11370
115875
11580
11585
11590
11593
11600
11605
11610
11615
11620
11625
11630
11635
11640
11645
11650
11655
11660
11665
11670
11675
11680
11685

IF Senser>0 THEN
Ret_code=0
ELSE
Ret_code=é
END IF
CASE ELSE
Ret_code=0
END SELECT
SUBEXIT
Timeout:!
OFF TIME
CALL Gmax.rb(0,2)
Ret_code=8
SUBEND
]

SUB Stir(INTEGER Data)
B sfc s e s e o st e sk b ot ok e ol ok 10k 3 e s e s e sk ok oK oK SRR S sk e ok sk e ook sk etk e
(K
ES Stirer ON/OFF
1%
1 s s e s B o s ot o sk o s o 8 B 3 8 HC SR SR AE R oK A2l R e o ok SRR kel o
Stir:!
SELECT Data
CASE O
CALL Gmax.rb{0,1>
CASE ELSE
CALL Gmax.sb(Q0.1l)
END SELECT
SUBEND
|

SUB Cover(INTEGER Mode.Ret.code)
!**********************************************
1%
1 Open/Close Cover
3%
!**********************************************
OPTION BASE 1
INTEGER Senser
i

Cover:!
ON TIME (TIMEDATE+20.0> MOD 86400 RECOVER Timeout
SELECT Mode
CASE =0
CALL Gmax_.sb(0,4)
LOOP
CALL Gmax-di(l.5,Ssnser)
EXIT IF Senser>0
END LOOP
CALL Gmax_rb{0.4>
CASE =1
CALL Gmax_sb(0,3)
LOOP
CALL Gmax_di(l.4.Senser’
EXIT IF Senser>0
END LOOP
CALL Gmax-rb(0,3)
CASE =2
CALL Gmax-sh¢0,4)
CaLL Gmax_rb{(G.4)
CASE =3
CALL Gmax.sb(0.3)
CALL Gmax_rb(0.3)
END SELECT
QOFF TIME
Ret_code=0
SUBEXIT
Timeout:!
OFF TIME
CALL Gmax_rb(0.3>
CALL Gmax.rb(0.4>
Ret_code=8
SUBEND

__92_.
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114690
11695
11700
11705
11710
11715
11720
11725
11730
11735
11740
11745
11750
11755
11760
11765
11770
1177S
11780
11785
11790
11795
11800
11805
11310
1181S
11820
11825
11830
11835
11840
11845
11850
11855
11860
11865
11870
11875
11880
11885
11890
11895
11900
11905
11910
11915
11920
11925
11930
11935
11940
11945
11950
11955
11960
11965
11970
11975
11980
11985
1199G
11995
12000
1200S
12010
1201S
12020
12025
12030
12035
12040
12045

1
SUB Tenbin(INTEGER Mode.REAL Data.INTEGER Ret_code)
!**************************************************
!
!k Get Data from Tenbin
Lx .
!**************************************************
OPTION BASE 1
COM /Gmax-io/ @Gmax.io
CIM Bufs[20] :
INTEGER I.Mini.Maxi.Retry
REAL Max.Min.Datax(S0)
REAL X1.X2,Mean,Sigma.Cv.Kentei
]

Tenbin:!
Retry=0
ON TIMEOUT SC(3aGmax-i0),2.0 GOTO Timeout
SELECT Mode
CASE 0
OUTPUT aGmax.io:i"TA"
WAIT 5.0
Ret.code=0
CASE ELSE :
ON TIME (TIMEDLATE+500.0) MOD 86400 RECOVER Timeout
Calculate:!
FOR I=1 10 1
CGUTPUT aGmax_-ic:"BD"
ENTER 3Gmax_-ioiBufs$
IF Buf$[1:21<>"S " THEN GOTO Calculate
X1=VAL(Buf$[5:81)
DISP RPTSH(" ",200&8VALSCINE"= "SVALS(X1O8&" v
WAIT .S
Datax(I)=X1
NEXT I
FOR I=1 TO 1
Patax(I)=Datax(I>
NEXT I
]

DISP RPTS(" ".80)
Data=Datax(l)
Ret.code=0
END SELECT
OFF TIME
OFF TIMEGUT
SUBEXIT
Timeout:!
OFF TIME
OFF TIMEOQUT
Ret.code=8
SUBEND
i

SUB Titrater(INTEGER Mode. .REAL Data.INTEGER Ret.code)
!*****************************************************
[E3

1 Titrater

1%
!*****************************************************

OPTION BASE 1
COM /Rs.232c/ IRs_232¢c
1
Titrater:!
ON TIMEOUT SC(3Rs_-232c¢),2 GOTO Timeout
SELECT Mode
CASE =0
QUTPUT aRs_232c¢c:"L"
OFF TIMEOQUT
CASE ELSE
OUTPUT aRs_232c:VALS(Data/20)
QUTPUT aRs.232c:"M"
OFF TIMEDUT
WAIT 43%(Data/20)+4x{INT(Datas/200+1)>
END SELEET

— 03—
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12050 Ret.code=0

120585 SUBEXIT

12060 !

12065 Timeout:!

12070 OFF TIMEOQUT

12075 Ret_code=8

12080 SUBEND

12085 !

12090 SUB Move_sampler(INTEGER Mode,REAL Data.INTEGER Ret_code?
120995 | seatesteaennesiootei s oot sk ot sk s ok R 3k o 3R KOOI Mok ok el et e il e i Sk R sl K Mk e s sje ke ke
12100 =

12105 = Sampler

12110 =

T 2115 | sieskofok oot ok odo ok 36 38 356 afc 3k o 3k koS3 e 36 5 3K R R HE 3K IR K 58 5k 96 2K e M 2 30 3R R e 38 HCOR SRR SROKOR 3
12120 OPTION BASE 1

12125 REAL Pulse

12130 !

12135 Move_sampler:!

12140 SELECT Mode

12145 CASE O

12150 IF Data>D THEN

12155 Pulse=-INT(Datax*x1800>

12160 CALL Motor.5¢{l,Pulse,Ret_.caode’
12145 ELSE

12170 CALEL Motor_5(3,-1,Ret_code)
12173 END IF

12180 CAsSE 1

12185 Pulse=INT{(Data*x1800)

12190 CALL Motor.S¢(1,Pulse,Ret_code)
12195 CASE 2

12200 Pulse=1000

12205 CALL Motor.5¢(l,Pulse.Ret_code>

12210 END SELECT

12215 SUBEND

12220 !

12225 SUB Move_arm(INTEGER Position.Cup.Ret_code)

L2230 1 skokskslosk otesk s o s kot ok oKk s sk R oK 3 ofe ok sk e e e sl e e ok e e e s sfe st sie ok e s ok ok e e e sk e
12235 !'x

122640 ! Move the arm

12245 !«

12250 1 seskeotesh sie oot sie seam 565 oK ok e 3k 31 o o8 56 96 38 3k 2 HCRE SOHOR R e b o e 8 b dHOK e s sk st fe et
12255 OPTION BASE 1 .

12260 COM /Robot/ INTEGER Now.posisHand.REAL Length,Hight.,.Turn
12265 INTEGER I

12270 REAL L1.,H1l.,Tl:Pulse

12275 REAL Hosei_h,Hosei_L.,Hosei. t

12280 REAL Chip.set.Chip.reset,Chip-ret

12285 !

12290 Move_arm:!

12293 Chip.ret=230

12300 Chip.set=~1650

12305 Chip.reset=1300

12310 SELECT Position

12315 CASE =0

12320 CALL Motor_3(4,-1,Ret.code’

12325 IF Ret.code<>0 THEN GOTO Move_err
12330 Length=0

12335 CALL Motor.l(4,-1,Ret.code)

12340 IF Ret_code<>0 THEN GOTO Move.err
12345 Hight=0

12350 CALL Motor.2(3.~-1,Ret.code)

12339 IF Ret.cose{>D THEN GOTO Move.err
12350 Turn=3

12345 Mow_pasi=0

12370 CASE =1

12375 SELECT Cup

12380 CASE 3.4

12385 L1=0

12390 CASE 2

12395 Li=95

12400 CASE 6

12405 L1=180 I Titrator
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12410 CASE 7

12415° L1=70

12420 CASE 7.8

12425 L1=100

12430 CASE ELSE

12435 L1=0

12440 END SELECT

12445 IF Cup<>8 OR Cup<>7 THEN

12450 SELECT Hand

12455 CASE 9

12460 L1=348

12465 END SELECT

12470 END IF

12475 IF (Ll-Length><{>0 THEN

12480 CALL Motor.3(2.L1-Length,Ret_code>
12485 IF Ret.code<>0 THEN GOTO Move.err
12490 tength=L1

126495 END IF

12500 . Now.posi=1

12505 CASE =2

12510 SELECT Cup

12515 CASE =2

12520 H1=50

12525 CASE =3

12530 H1=12000

12533 CASE =4

12540 H1=11800

12545 CASE =6

12550 H1=6700 ! Titrator(Cup Table Ue)
12555 CASE =7

12560 H1=6700

12565 CASE =9

12570 ; H1=12400 ! SAMPLE no suikomi
12575 CASE =17

12580 H1=12200 ! B_Cup Tenbin Ue
12585 CASE =18

12590 H1=1400Q ! B.Cup Shita Sample
12595 END SELECT

12600 IF (H1-Hight><>0 THEN

12605 Pulse=Hl-Hight

12610 CALL Motor.l1(2,Pulse.Ret._code)
12618 IF Ret_code<>0 THEN GOTO Move.err
12620 Hight=Hight+Pulse

12625 END IF

12630 Now..posi=2

12635 CASE =13

12640 RESTORE Posi-data

12645 FOR I=0 TO Position

12650 READ L1.H1.,T1

12655 NEXT I

12660 L2=L.1-60

12665 IF (L2-Length)<>0 THEN

12670 catl. Motor.3¢(2,L2-Length,Ret.code>
12675 : IF Ret.code<>0 THEN GOTO Mave.err
12680 Length=L2

12685 END IF

12690 CALL Motor-4(1,150,Ret.code)

12695 IF Ret_code<>0 THEN GOTO Move.err
12700 IF (T1-Turn)<>0 THEN

12705 CALL Motor_2¢1,T1-Turn.Ret_code>
12710 IF Ret_code<>0 THEN GOTO Move.err
12715 Turn=T1

12720 END IF

12725 IF (Hl1-Hight><>0 THEN

12730 Pulse=Hl-Hight

12735 CALL Motor.l(2.,Pulse,Ret_.code’
12740 IF Ret_code<>0 THEN GOTO Move.err
12745 Hight=Hight+Pulse

12750 END IF

12755 IF (L1-Length)<>C THEN

12760 : CALL Motor.3(2.L1l-Length.Ret-code)

12765 IF Ret_code<>0 THEN GOTO Move_err
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12770 Length=L1
12775 END IF
12780 Pulse=Chip_set
12785 caLl Motor_1(2.Pulse,.Ret_code)
12790 IF Ret_.code<>0 .THEN GOTO Move_err
12795 Hight=Hight+Pulse
12800 Pulse=12600
12805 CALL Motor_1(¢(2,Pulse.,Ret_code)
12810 IF Ret.code<>0 THEN GOTO Move_err
12815 Hight=Hight+Pulse
12820 Now.posi=Position
12825 CASE =14
12830 IF Now_posi=6 THEN
12835 Putse=Chip_reset
12840 caLL Motor.1¢(2.Pulse,Ret_coded
12845 IF Ret_code<>0 THEN GOTO Mave_err
12850 Hight=Hight+Pulse
12855 Pulse=-Chip-reset
12860 CALL Motor_1¢2.Pulse.Ret_code)
12865 IF Ret-code<>0 THEN GOTO Move-err
12870, Hight=Hight+Pulse
12875 Now_posi=é
12880 END IF
12885 CASE ELSE
12890 IF Hand=0 THEN
12895 J=Cup
12900 ELSE
12905 J=Hand
12910 END IF
12915 RESTDRE Hosei
12920 FOR I=0 TO J
12925 READ Hosei-l,Hosei_h,Hosei_t
12930 NEXT I
12935 RESTORE Posi_-data
12940 FOR I=0 TO Position
12945 READ L1 ,H1,T1
12950 NEXT I
12955 !
12960 SELECT Now.posi
12965 CASE 10,121,112
12970 Pulse=Hosei_.h-Hight
12975 CALL Motor.l¢(2.Pulse,Ret_code?
12980 IF Ret_code<>0 THEN GOTO Move-err
12985 Hight=Hight+Pulse
12990 : CASE 8
12995 IF ¢((Hosedi.h~Hight)<>0 AND Position=15) AND Hand<>0 THEN
13000 Pulse=Hosei_h-Hight
13005 CALL Motor_.1l¢(2.Pulse,Ret_code)
13010 IF Ret_code<>0 THEN GOTOD Move.err
13015 Hight=Hight+Pulse
13020 \ END IF
13025 CASE 7
13030 IF ¢C(Hosei_-h-Hight><{>0 AND Pos1t1nn 16) AND Hand<>D THEN
13035 Pulse=Hosei_-h-Hight
. 13040 cALL Motor_1¢(2.Pulse.Ret.cods’
13045 IF Ret.code<>0 THEN GOTO Move_err
13050 Hight=Hight+Pulse
13055 END IF
13060 CAsSE 1
13065 SELECT Position
13070 CASE 7.8
13075 IF (H1-Hight><>0 THEN
13080 Putse=Hl-Hight
13085 CALL Motor.l1(2.Pulse,Ret_code)
13090 Hight=Hight+Pulse
13095 END IF
13100 END SELECT
13105 END SELECT
13110 SELECT Position
13115 CASE 4,5,21,22
13120 IF (H1-Hight)<>0 THEN
13128 Pulse=Hi-Hight.

— 96—
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13130 CALL Motor_1¢(2.Pulse.Ret.code)

13135 Hight=Hight+Pulse

13140 END IF

13145 END SELECT

13150 SELECT Position

13155 CASE 17

13160 IF (Hl-Hight)<>0 AND Hand>0 THEN

13165 Pulse=Hl-Hight

13170 CALL Motor.1(Z2.Pulse.Ret_code)

13175 IF Ret.code<>0 THEN GOTO Move_err
13180 Hight=Hight+Pulse

13185 END IF

13190 CASE 0.1,2,3.4,5,6,7.8,9,10,11.,12,13,14.,21,22
13195 SELECT Now_posi

13200 CASE 0,1,2.3.6.9.10,11,12,13,146,15,16
13208 IF (T1-Turn)<>0 THEN

13210 CALL Moter.2¢l.Tl-Turn.Ret_code)
13215 IF Ret.code<>d THEN GOTO Move.err
13220 Turn=T1

13225 END IF

13230 CASE 4,5

13235 IF (T1~Turn)<>0 THEN

13240 caLL Motor.2¢2,Ti-Turn.Ret_code)l
13245 ’ IF Ret.code<>0 THEN GOTO Move_err
13250 Turn=T1

13255 END IF

13260 END SELECT

13265 END SELECT

13270 IF (Li-Length)<>0 AND Now.posi=17 THEN
13279 IF (Ll-Length><>0 AND Position=18 THEN
13280 CALL Motar_3(2.L1-Length.Ret_.code)
13285 IF Reft_code<>0 THEN GOTQ Move.err
13290 Length=L1

13295 END IF

13300 END IF

13305 SELECT Position

13310 CASE 0,1,2,3,6.9,10,11,12,13,14.,19,20
13315 SELECT Now_posi

13320 CASE 041,2:3,4:5:6,7.8.:9,10,11,12,13,14,17,18
13325 SELECT Position ’

13330 CASE 6,9

13335 IF Hand>Q THEN

13340 Hi=Hl+Chip_ret

13345 END IF

13350 END SELECT

13355 IF (Hl-Hight><>0 THEN

13360 Pulse=Hl-Hight

13365 CALL Motor_.1(Z2.Pulse,Ret_code?
13370 IF Ret_code<>0 THEN GOTQ Move-err
13375 Hight=Hight+Pulse

13380 END IF

13385 END SELECT

13390 CASE 16

13395 IF (L1-Length><>0 AND Now_posi=? THEN
13400 CALL Motor.3(2,L1l-Length.Ret_code)
13409 IF Ret_code<>0 THEN GOTO Move.err
13410 : Length=L1

13415 END IF

13420 END SELECT

13425 SELECT Now.posi

13430 CASE 7

13435 IF (Hosei.lL-Length)<>0 AND Hand=0 THEN
13440 CALL Motor.3(2.Hosei_lL-Length.Ret_code)
13445 IF Ret_code<>0 THEN GOTO Move_err
13450 Length=Hosei_t

13455 END IF

13460 END SELECT

13465 IF (Ll-Length)<>0 AND Now_posi<>? THEN
13470 IF (Li-Length)<>0 AND Position<>17 THEN
13475 IF (L1-Length)<{>0 AND Position<>18 THEN
13480 IF (L1-Length)<>0 AND Positien<>19 THEN
13485 IF (L1-Length>{>D AND Position<>20 THEN
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13490 CALL Motor_.3(2,L1-Length.Ret_.code)

13495 IF Ret_code<>0 THEN GOTO Move.err
13500 Length=L1

13505 END IF

13510 END IF

13515 END IF

13520 END IF

13525 END IF

13530 SELECT Now.posi

13535 CASE 4.5

13540 IF (T1-Turn)<{>0 THEN

13545 CALL Motor-2¢2,71-Turn.Ret_.code)
13550 IF Ret_code<>0 THEN GOTO Move_err
13555 Turn=T1

13560 END IF

13565 CASE ELSE

13570 IF (T1-Turn)<>0 THEN

13575 CALL Motor-2¢1,71-Turn,Ret.code)
13580 IF Ret_code<>0 THEN GOTO Move_err
13585 Turn=T1

13590 END IF

13595 END SELECT

13600 IF Hand>Q THEN

13605 SELECT Position

13610 CASE 6.9

13615 Pulse=-Chip_ret

13620 CALL Motor_1l¢(2.Pulse,Ret.code)
13425 IF Ret_code<>0 THEN GOTD Meve_esrr
13630 Hight=HighttPulse

13635 CASE 4,5,17.,18

13640 IF (Hl1-Hight><>0 THEN

13645 Pulse=Hl-Hight

13650 CALL Motor_1(2,Pulse.Ret_code)
13655 IF Ret-code<>0 THEN GOTO Move_err
13660 Hight=Hight+Pulse

136645 END IF

13670 END SELECT

13675 END IF

13680 IF (Li-Length?»<{>0 THEN

13685 SELECT Pasition

13690 CASE 17.18,1%,20

13695 CALL Motor_3¢(2.L1-Length.Ret.cude)
13700 IF Ret_code<>0 THEN GOTO Move-err
13705 Length=L1

13710 END SELECT

13715 END IF

13720 SELECT Now_posi

13725 CASE 1S.16

13730 IF (H1-Hight)<>0 THEN

13735 CALL Motor_1(2,H1-Hight.Ret.cade)
13740 IF Ret_code<>0 THEN GOTO Move.-err
13745 Hight=H1l

13750 END IF

13755 END SELECT

13760 Now_posi=Paosition

13765 END SELECT
13770 Move_err: !
13775 SUBEXIT

13780 !

13785 Posi_data:!

13790 ! Lt +« H + T

13795 DATA O 0 0 '0 Reset Position
13800 DATA O 20 +0 11 Ittei Length
13805 DATA O 0 vO 12 Ittei Hight
13810 DATA O +0 +0 '3

13815 DATA 1375 ,18000,1800 14 Sample A

13820 DATA 1275 ,18000.,1915 = Sample B

13825 DATA 730 ,11350.490 = !'6 Sampl ing Souchi
13830 DATA 380 .3350 ,.2540 17 Tenbin C_Cup
13835 DATA 350 ,440 ,2540 '3 Tenbin B.Cup
13840 CATA 3350 .11300.4760 te Titrator

138435 DATA 450 ,3600 ,3760 '10 C_Cup
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13850 DATA 530 4350 ,1290 111 B.Cup Ue (11 - 20
13855 DATA 340 ,820 ,12%0 112 B.Cup Shita(0l - 10}

13860 DATA 249 .8000 .66 '13 Chip-set

13863 DATA 730 .13050,480 114 Chip-reset

13870 DATA 195 ,1500 .1850 115 Cover Open (B.Cup)
13875 DATA O +4000 , 3280 116 Cover Dpen (C.Cup?
13880 DATA 330 ,16500.,2555 117 Chip B.Cup Tenbin Ue
13885 DATA C +0 20 118

13890 DATA 440 ,20500,3765 119 Chip C_Cup Ue

13895 DATA 380 ,20500,2540 '!20 Chip C_Cup Tenbin Ue
13900 DATA 410 9800 ,2550 121 Titrator C.Cup Tenbin Ue
13905 DATA 455 ,11300,3750 122 Titrator C_Cup Ue

13910 Hosei:! '

13918 DATA O -0 .0 0 Reset Arm

13920 DATA O 0 0 '1

13925 DATA O +5500 .0 12 C_Cup

13930 DATA O »35100 .0 '3 B.Cup Ue (11 - 20)
13935 CATA O +1500 .0 14 B.Cup Shita(0l - 100

13940 DATA -10 ,14600,12800 !5 Sampling Souchi
13945 DATA -10 ,13000.4000 16 Titrator

13950 DATA O 0 0 17 Chip C.cup Ue

13955 DATA O 0 +0 '8 Chip €_cup Tenbin UeB83584
13960 DATA O 0 0 19 SAMPLE A.B

13965 DATA O 0 .0 t10

13970 SUBEND
1397S !
13980 SUB Move.hand(INTEGER Position.Cup.Ret.code)
13990 !«
13995 !x Open/Close the hand
14000 I
LG OOS ¥ ateokeskoiesi skok ok A 31K RO e He e 0O K oK 5 R 58K D8 ok e ke HOR R 2 o SR e e o e o ok ok ok KoK
14010 OPTION BASE 1
14015 COM /Robot/ INTEGER Now_posi.Hand.REAL Length.Hight.Turn
14020 INTEGER I
14025 REAL Pulse
14030 !
14035 Meve_hand:!
14040 SELECT Position
14045 CASE =0

14050 IF Cup=2 THEN

14055 Pulse==400

14060 CALL Motor.4(l.,Pulse.Ret_code’
14065 END IF

14070 CaLL Motor_4(3.~-1.Ret-code)
14075 Hand=0

14080 CASE =1

14085 RESTORE Pasi_data

14090 FOR I=1 TO Cup

14095 READ Pulse

16100 MEXT I

143105 CALL Maotor-4(il.Pulse.Ret_code>
14110 Hand=Cup

14115 Pulse=50

14120 CALL Motor.4(l.Pulse.,Ret_code’
14125 CASE 2

14130 Pulse=140

14135 CALL Motor.4¢1.,Pulse.Ret_code)
14140 Hand=0

14145 CASE 3

14150 Pulse=150

14155 CALL Motor_4(l.Pulse.Ret_code’

14160 END SELECT

14185 SUBEXIT

14170 !

14178 |===== -Position Data

14180 !

14185 Posi-data:!

14190 DATA 900,%00,900,900,900,%00,900,900,900.%00,900
14195 SUBEND

14200 |

14205 SUB Mator_lC(INTEGER Mode.REAL Pulse.INTEGER Ret.cade)
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1A210 1 abeoksioanookokof otk st sk oot s ot sk o ok o ook o o ekl steole oot st s B e ok fe s sk ok sk sk ekt ok ok ok ok
14215 i=

14220 ! Handling pulse~motor (hight)

14225 !=

1 G230 1 ste siesteske o e ok o e obe ke i S 3 ofc 3 3¢ 2o HCK 3k 3 ok ok 30k ok oF 3K 95 54 28 96 3K e e sk 3.5k e o 3K 3K a8 e o 53¢ oK o 5K e sl
14235 OPTION BASE 1

14240 COM /Gmax_pm/ AGmax_pm

14245 COM /Robot/ INTEGER Now.posi.Hand.REAL Length.Hight.Turn
14250 OIM P1s{2].P28[71.8ufs(32]

14255 INTEGER I

14260 REAL Temp

164265 !

14270 Motor.1l:!

14275 IF Pulse<0 THEN

14280 pls="0"

14285 P23=VAL$(-Pulse)
14290 ELSE

164295 P1g="1"

14300 P23=VALS(Pulse>

14303 END IF
14310 ON TIMEQOUT SC(dGmax_pm),5.0 GOTO Timeout
14315 ON INTR 3C{(@Gmax.pm) GOTO Timeout
14320 ENABLE INTR SC(aGmax_pm);2
!

14325 !

14330 IF Mode>D0 AND Mode<8 THEN
14335 I=32

14340 WHILE BIT(I.S>=1

14345 QUTPUT aGmax_pm:"DS.1.2"
14350 ENTER @Gmax_pm;l

14355 END WHILE

14360 ENO IF
14365 SELECT Mode
14370 CASE O

14375 Buf$="MI,1.,0.2, 50,350,500 "
14380 CASE 1

14385 Buf$="MC,1,"&P1%&","&P2%2",350"
14390 CASE 2

14395 Buf$="MA,1,"EP1358&"."LP2S
14400 CASE 3

14405 Bufs="ML.,1,"&P1%&".350"
14410 CASE 4

14415 Buf$="MH,1,"&P1$

14420 CASE 35

14425 Buf3="MG,1,"&P135&",350"
14430 CASE 6

14435 Buf$="MP.1,"2P13%

14440 CASE 7

14445 Buf$="MS,1.,"&P1s

14450 CASE 8

14485 Bufs="D3,1,"8&P23%

14460 END SELECT
14465 QUTPUT aGmax_pmiBufs
14470 IF Mode>0 AND Mode<8 THEN

14475 I=32

14480 WHILE BITCI.5)=1

14485 QUTPUT @Gmax_pm;"DS,1.,2"
14490 ENTER JGmax.pm;l

164495 END WHILE

14500 CUTPUT @Gmax_pm:"DS,1.4"
1450S ENTER dGmax.pm:Temp

14510 IF Temp<>0 THEN

14515 IF Pulse>0 THEN

14520 Pulse=Pulse-(Temp+1)
14525 ELSE

14530 Pulse=Pulse+(Temp+l1)
14535 END IF

14540 END IF

14545 END IF

14350 IF Mode=8 THEN ENTER 3aGmax_pmiPulse -
14555 OFF TIMEOUT

14560 OFF INTR

14565 Ret.code=0
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14570
14575
14580
164585
14590
14595
14600
14605
14610
14615
16620
16625
14630
164635
164660
16645
14650
164655
16660
16665
16670
14675
14680
16685
14690
16695
14700
14705
14710
14715
16720
14725
14730
16735
16740
14745
14750
164755
16760
164765
14770
14775
16780
14785
16790
14795
14800
14805
14810
14815
14820
14825
14830
14833
14840
14845
14850
14855
14860
14865
14870
14875
14880
14885
14890
14895
14900
14905
14910
14915
14920

SUBEXIT

Timeout:!

OFF TIMEOUT
OFF INTR
Ret_code=8

SUBEND
!

SUB Motor_2CINTEGER Mode.REAL Pulse,INTEGER Ret_code)
1 sk o R SHRK AR FCHE ARSI R3S S HEHOH eI O ORI HE A Kok e e

far arm {(rotate)

13k s e 2 20 340 3K e AR 3k e e 31 oK 5K 3 3K 5K oK B of e Sk 3B 3K R e e sk Sk oK SR KR B ROR ROk K S HOROK KO 3R

OPTION BASE 1
€0OM /Gmax._.pm/ dBmax.pm
COM /Robot/ INTEGER Now.posi.Hand.REAL Length,Hight.Turn
DIM P18{2].P28(7].But3$[20]
INTEGER I
]
Motor_2:!
IF Pulse<0 THEN
P1g="1"
P2%=VAL$(~Pulse)
ELSE
P1%="0"
P2%=VAL$(Pulse?
END IF
ON TIMEDUT SC(aGmax.pm),3.0 GOTO Timeout
ON INTR SC(aGmax_pm) GOTO Timeout
?NRBLE INTR SC(aGmax..pm)i2 :
IF Mode>0 AND Mode<8 THEN
I=32
WHILE BIT(I.S)=1
CUTPUT aGmax.pm;"DS.0,2"
ENTER 3Gmax-pm;iI
END "WHILE
END IF
SELECT Mode
CASE O
Buf$="MI1,0,0.2,50.,5600,100G"
CASE 1
Buf$="MC,0,"&P13%&","&P23&" ,600"
CASE 2
Buf$="MA.0,"&P13&" . "&P2%
CASE 3
Buf$="ML,0,"&P13%&",600"
CASE 4
Buf$="MH,0,"&P1%
CASE 5
Buf$="MG,0,"&P188&",600"
CASE 6
Buf$="MP.0."&P1$
CASE 7
Buf$="MS.,0."8P1%
CASE 8
Buf$="0DS,0,"&P2%
END SELECT
OUTPUT aGmax_pmiBuf$ :
IF Mode>0 AND Mode<8 THEN
I=32
WHILE BIT(I.S5>=1
OUTPUT aGmax_pmi“ DS,0,2"
ENTER aGmax_pm:l
END WHILE
END IF
IF Mode=8 THEN ENTER aGmax_-pmiPulse
OFF TIMEOUT
DFF INTR
Ret._.code=0
SUBEXIT

14925 Timeout:!
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14930 OFF TIMEOUT

14935 OFF INTR

14940 Ret_code=8

14945 SUBEND

14950 !

14955 SUB Motor_3(INTEGER Mode.REAL Pulse.INTEGER Ret.code)
1G OG0 b skokstork ik ok o o5 o ok 5K oK % 2k o e 3K 3¢ 3 ok e SRR K ek 3K 3¢ ok 3K ok o ok s ot ok slekal ofe skl of ok
164965 =%

14970 =% for arm (stretchd

14975 =

T80 1 ek e vteie o e e o e s e she vie sie ol 250 35 50 3K 360 obe obe 5EC 25 obe 330 38 e e 780 2e 4 IR SR R ROROR AOR AR OR R R R kR ok
14985 OPTIDN BASE 1

14990 COM /Gmax_pm/ dCGmaxX.pm

14995 COM /Robot/ INTEGER Now_posi.Hand.REAL Lenath,Hight.Turn
15000 DIM P1s(2]).P23L7].Bufs([20]

15005 INTEGER I

15010 !

1501S Motor.3:!

15020 IF Pulse<0 THEN

15025 Pl%="0"

15030 P23=VALS(-Pulse>
15035 ELSE

15040 P13="1"

15045 P28=VALS(Pulse>

15050 END IF
15055 ON TIMEOUT SC<aGmax.pm}, 3.0 GOTD Timeout
15060 ON INTR SC(@Gmax.pm> GOTO Timeout
15065 ENABLE INTR SC(aGmax_pm):2
|

15070 !

15075 IF Mode>0 AND Mode<8 THEN
15080 I=32

15085 WHILE BITC(I.S5)=1

15090 OUTPUT aGmax_pm;"DS,2.2"
15095 ENTER dGmax-pmil

15100 END WHILE

15105 END IF
15110 SELECT Mode
1511s CASE O

15120 Buf$="MI.2.0.2,50,400.400"
1512S CASE 1

15130 Buf$="MC,2,"&P1%&","&P23$&" ,400"
15135 CASE 2

15140 Bufg="MA,2,"EP1gE", "&P28
15145 CASE 3

15150 Buf$="ML.,2,"&P13&",400"
15155 CASE ¢

15160 Buf$="MH.,2.,"&P1$

15165 CASE 5

15170 Buf$="MG,2,"&P13%&",400"
15175 CASE 6

15180 Buf$="MP.,2,"&P1$%

15185 CASE 7

15130 Buf$="M3S,2,"&P13

15195 CASE 8

13200 Buf$="05,2,"&P2%

15205 END SELECT
15210 OUTPUT aGmax_pmiBufs$
15215 IF Mode>0 AND Mode<8 THEN

15220 I=32

15225 WHILE BIT(I.S5>=1

15230 QUTPUT aGmax.pm;"DS,2,2"
15235 ENTER QGmax_pmil

15240 END WHILE

15245 END IF

15250 IF Mode=8 THEN ENTER 3Gmax_pmiPulse.
15259 OFF TIMEQUT

15260 OFF INTR

15265 Ret..code=0

15270 SUBEXIT

15275 Timeout:!

15280 OFF TIMEDUT

15285 OFF INTR
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15290 Ret-code=8

15295 SUBEND

15300 !

15305 SUB Motor- 4¢INTEGER Mode.REAL Pulse,INTEGER Ret_codel
TS0 ! shesieskok e e skeok e ateode e ok ok ok o ok ok ke sbofe sk ok ok ok ke deate e e ook st e i ok abeshe e ofe vk ake st e e sk e oBeofofe ofe ke
15315 !=%

15320 i for hand

15325 !

1SZ30 | kokok ko ook HHR 3K R 3 K She ok ot ok 4k e a3k Bk 3R sk sf s e ok e e ok sk she o e s e ke ek K ok sk Kok
15335 OPTION BASE 1

15340 COM /Gmax_pm/ aGmax_pm

15345 DIM P13[2].,P28[7].Bufs$[20]

15350 INTEGER T

15353 !

15360 Motor.4¢:!

15365 IF Pulse<O0 THEN

15370 Pls="0"

15375 P2%=VAL$(~-Pulse’
15380 ELSE

15385 Pig="1"

15390 P28=VAL$(Pulse)

15395 END IF
15400 ON TIMEOUT SC(aGmax_pm).3.0 GOTO Timeout
15405 ON INTR SC{(aGmax_pm) GOTO Timeout
15410 ENABLE INTR SC{3dGmax_pm>:2
!

15415 !

15420 IF Mode>0 AND Mode<8 THEN
15425 - I=32

15430 WHILE BIT(I.S»=1

15435 OUTPUT aGmax_pm:"DS.3.,2"
15440 ENTER @Gmax.pmsI

15445 END WHILE

15450 END IF
1545S SELECT Mode
15460 CASE O

154465 Buf$="MI,3.,0.2,50,30G,3500"
15470 CASE 1

15475 Buf$="MC,3,"&P18&","&P2%&", 300"
15480 CASE 2

15485 Buff="MA,3,"&P1%E" . "&P2%
15490 CASE 3

15495 Bufs="ML.3,"&P1%&".300"
15500 CASE ¢

15505 Bufs="MH,3,"&P1%

15510 CASE 5

15515 Buf$="MG,3."&P13&",300"
15520 CASE 6

15525 Buf$="MP,3,"&P1$%

15530 CASE 7

15535 Buf$="M5.,3."&P1$

15540 CASE 8

15545 Buf$="DS5,3,"&P2%

15550 END SELECT
15555 OUTPUT @Gmax_pm;Buf$
15560 IF Mode>0 AND Mode<8 THEN

15565 I=32

15570 WHILE BIT(I.S>=1

13575 QUTPUT @Gmax_pm:"DS,3.2"
15880 ENTER aGmax.-pm:I

15585 EMC WHILE

15520 END IF
15595 IF Mode=8 THEN ENTER 2Gmax_.pmifulss
154600 OFF TIMEOUT
15405 OFF INTR
15610 Ret._cade=0
15615 SUBEXIT
15620 Timeout:!
15425 OFF TIMEOUT
15630 OFF INTR
15635 Ret_code=8
15640 SUBEND

15645 !
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15650
15655
15660
15665
15670
15675
15680
15685
15690
15695
15700
15705
15710
1571S
15720
15725
15730
15735
15740
15745
15750
15755
15760
15765
15770
15775
15780
15785
15790
15795
15800
15805
15810
15815
15820
15825
15830
15835
13840
15845
15850
15855
15860
15865
15870
15875
15880
15885
15890
15895
15900
15905
15910
15915
15920
15925
15930
15935
15940
15945
15950
15955
15960
15965
15970
15975
15980
15985
15990
15995
16000
16005

SUB Motor.S{INTEGER Mode.REAL Pulse.,INTEGER Ret.code)
! HeHe R He e He e kOR e 2 sie sk e e R e e e s ROt OROT K g Ok 2l KR MBI SR 0k 5 OR e AOR ek kR sk
1ok
e for sampling
(]
! e e 3o afe e e 3 S ok 356 ok 3R e e i S s SH S e e oK S e SHOC s He o e e Sk 3 ot SH R SO M o R K 2HCSHOT SR RO TR ROK K
OPTION BASE 1
COM /Gmax.pm/ aGmax.-pm
DIM P1%(2]).P28[7]).Buts$(20]
INTEGER I
|
Metor.S:!
IF Pulse<0 THEN
P1g="1"
P25=VALS(-Pulse)
ELSE
pPis="0"
P23=VALS(Pulse)
END IF
ON TIMEOUT SC(aGmax_pm).5.0 GOTO Timeout
ON INTR SC(aGmax_pm> GOTO Timeout
ENABLE INTR SC(aGmax_pm)iZ2
|
IF Mode>0 AND Mode<8 THEN
I=32
WHILE BIT¢I.S»=1 .
OUTPUT dGmax_pmi"DS.4¢,2"
ENTER AGmax_.pm:il
END WHILE
END IF
SELECT Mode
CASE 0.
Buf$="MI,4¢,0,2.50,300,500"
CASE 1
Buf$="MC.,4,"&P1s&","&P2%&",300"
CASE 2
Buf$="MA,4,"&P1%&","2P2%
CASE 3
Buf$="ML.4,"&P13&",400"
CASE 4
Bufs="MH.4,"&P13
CASE 5
Bufs$="MG.4,"&P13&",300"
CASE 6 :
Buf$="MP.4,"&P13%
CASE 7
Bufs="MS.4,"&P1S%
CASE 8
Buf$="DS3,4,"&P23%
END SELECT
CUTPUT JGmax.pmiBufs
IF Mode>0 AND Mode<8 THEN
I=32
WHILE BIT(I.52=1
OUTPUT dGmax_pm;"DS.4,2"
ENTER &Gmax_pm:I
END WHILE
END IF
IF Mode=8 THEN ENTER aGmax_pm:Pulse
OFF TIMEOUT
OFF INTR
Ret_code=0
SUBEXIT
Timeout:!
OFF TIMEOQUT
OFF INTR
Ret-code=8
SUBEND
\
SUB Gmax_di(INTEGER Ch.no.Bit_no.Data}

¥ 38 e 3k 3 oK ohe 3k e 3k ¢ o s 3k e e 2k ok 3¢ sk HeHEN R 3K K ok s e ok e H oK R RO
bk
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16010
16015
16020
14025
16030
16035
16040
16045
14050
16055
16060
16065
16070
1607S
16080
16085
16090
16095
16100
16105
16110
16115
16120
16125
16130
. 16135
16140
16145
16150
16155
16160
16165
16170
16175
14180
16185
16190
16195
16200
16205
16210
16215
16220
16225
146230
16235
14240
16245
16250
16255
16260
16265
16270
16275
156280
16285
16290
16295
16300
16305
16310
16315
16320
16323
16330
16335
16340
16345
16350
163585
16360
16343

I Digital Input from GMACS
S
!********m*******m******************#****

OPTION BASE 1 :
COM /Gmax_io/ dCGmax_ic
1
Gmax.di:z!
ON TIMEQUT S5C{(9Gmax.3o).2.0 GOTO Timeout
ON INTR SC(3Gmax-io) GOTO Timeout
ENABLE INTR SC(aGmax-jo)iZ2
QUTPUT aGmax..io:"DI."&VALS${(Ch.no?
ENTER 2Gmax.jo:Data
IF Bit_no>=0 THEN
Data=BINAND(Data.,INT(2"Bit.na))
END IF
Timeout:!
OFF TIMEOUT
OFF INTR
SUBEND
1
suUB Gmax._dr
!****************************************

1%
1% Digital Output to GMACS
Ik
!****************************************
OPTION BASE 1
COM /Gmax.io/ dCGmax_-io
COM /Gmax_.pm/ dBmax_pm
1

Gmax..dr:!
ON TIMEQOUT SC(aGmax_io),2.0 GOTO Timeout
DUTPUT 3Gmax_io:"DR"
OFF TIMEQUT
ON TIMEQUT SC(aGmax_pm?),.2.0 GAOTO Timeout
OUTPUT aGmax_pm:"DR"

Timeout:!
OFF TIMEDUT

SUBEND

1

SUB Gmax_sb(INTEGER Ch_no.Bit_no)
!****************************************
K3

iy Digital Qutput to GMACS

[
!****************************************

OPTION BASE 1
COM /Gmax.io/ dBmax_io
INTEGER Data
1
Gmax_sbi!
Data=2"Bit_no :
ON TIMEQUT SC(aGmax_io>.2.0 GOTO Timeout
ON INTR SC(@aGmax.io) GOTO Timeout
ENABLE INTR SC(aGmax.io>;2
DUTPUT dGmax_io:"SB."&VALS(Ch-no)&","&VALS(Data)
Timeout:!

OFF TIMEOUT
OFF INTR
SUBEND
!

SUB Bmax_rb{(INTEGER Ch.no.Bit.no>
!******************************************

fox
o Hold Digital Output to GMACS
1%
!******k***********************************
OPTION BASE 1
COM /Gmax_io/ dGmax-.io
INTEGER Data
]

Gmar.rb!
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16370 Data=2"Bit.no

16375 ON TIMEDUT SC(aGmax_i0).,2.0 GAOTO Timeout

16380 ON INTR SC(2Gmax-io) GOTO Timeout

16385 ENABLE INTR SC(3aGmax_io);:2

16390 QUTPUT BCGmax.io:"RB,"&VALS(Ch_no)&"."&VALS(Data)
16395 Timeout:!

16400 OFF TIMEQUT

16405 OFF INTR

16410 SUBEND

16415 !

16620 SUB Disp_measure(INTEGER State)

16425 !m**ﬁ!********************’k***********

16430 !

16435 = Display

16440 !*

1GG6S 1 skoteoreorookol et sl st shot st ok sk st ke o ok s R s Ok sk b siesteolor sk

16450 OPTION BASE 1

16455 COM /Result/ REAL Sample-lst(x),Dilution(x)

16460 COM /Result/ REAL Sample_2nd(*),INTEGER Cup.no(x).REAL Mea.vial ()
166465 COM /Measure/ INTEGER Solution,Sampling.Max.cup.Max_bottle
16470 COM /Measure/ INTEGER Now_cup.Now_bottle.S2_count
16475 DIM Bufs$[s0]

16480 INTEGER X.Y.,I

16485 !

16490 Disp_measuret!

16495 SELECT State

146500 CASE ©

16505 GCLEARR

16510 QUTPUT 2:"K™:

16515 SELECT Sampling

16520 CASE 1

146525 IF Solution=1 THEN

16530 Bufs=" 1st Sampling <€A *
16535 ELSE

16540 Buf$=" 1lst Sampling (B "
16545 END IF

14550 CASE 2

16555 IF Solution=1 THEN

16560 Bufs=" Dilution Ay "
16565 ELSE

14570 Buf$=" Dilution By . "
16575 END IF

16580 CASE 3

16585 IF Solution=1 THEN

16590 Buf$=" 2nd Sampling <Ay "
16595 ELSE :

16600 Buf$=" 2nd Sampling <B) ™
16605 END IF

16610 END SELECT

16615 PRINT TABXY(15.1);iBufs

16620 !

166425 SELECT Sampling

16630 CASE 1.2

16635 MOVE 287.194

16640 GOSUB Frame_1

16645 PRINT TABXY(39,100:" No. Data (g) "
16650 FOR I=1 TQ Max_cup

16655 PRINT TABXY(59,I+10>:" "&VALSC(I)>
16660 PRINT TABXY(S53+I%5,5) ;VALSCI)
16645 CALL Disp.b(3.,287+25%(I-1>.210)
16670 NEXT I

16675 CALL Disp.bh(9,120.195>

16680 CALL Disp_b{(46,120,85)

16685 CASE 3

16690 MOVE 232,218

16695 GOSUB Frame.?2

16700 MOVE 317,218

16705 GOSUB Frame.?

16710 PRINT TABXY(48.,8):" No. Data (g) "
16718 PRINT TABXY(65.:8>:i" No. Data (g "
16720 FOR I=1 TO Max.bottle

146728 X=437+(¢I~1) DIV 10Q)=x17?
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16730 Y=(¢(I-1) MOD 10)+9

156735 PRINT TABXY(X,Y)iRPTS(" ",4~LENCVALSCIYIIEVALS(D)
16740 X=69+3x((I-1> MOD 10O
16745 IF Max_bottle>10 THEN
16750 Y=1+4((I-1> DIV 10)%3
16755 ELSE

16760 Y=4

16765 END IF

14770 PRINT TABXY(X.Y)iVALS(D
16775 X=263+15%((I-1) MOD 10>
16780 IF Max_bottle>10 THEN
16785 Y=270-¢{I-1> DIV 10>%36
16790 ELSE

16795 Y=234

16800 END IF

16805 CALL Disp_b(l.X.Y
16810 NEXT I

16815 CALL Disp.b(5,120.195>
14820 CALL Disp.b(6,120,85)
16825 END SELECT

16830 !

16835 CASE 1

16840 PEN 1

16845 . GOsUB Line-1

16850 CASE 2

156855 PEN 1

16860 GoOSUB Line.2

16865 CASE 3

16870 PEN 1

14875 GosuB Line.3

16880 CASE 4

16885 PEN 1

16890 GOSUB Line.4

16895 CASE 5

16900 PEN 1

16905 GOSUB Line.S

16910 CASE 6

16915 PEN 1

16920 GOSUB Line.é

1692S CASE 7

16930 PEN 1

16935 GOSUB Line-7

16940 CASE 8

16945 PEN 1

16950 GASUB Line_8

16955 CASE @

146960 PEN 1

16965 G0SUB Line_9

146970 CASE 10

16975 PEN 1

16980 GOsSUB Line-10

16985 CASE 11

16990 PEN 1

16995 GosuUB Line.ll

17000 CASE 12

17005 PEN 1

17010 GOSUB Line-12

17015 CASE 13

17020 PEN -1

17025 GOSUB Line.l

17030 GOSUB Line.2

17035 GOSUB Line_3

17040 GOSUB Line_¢

17045 GOSUB8 Line_5

17050 GOSUB Line-6

17055 GOSUB Line.?

17060 GOSUB Line.8

17065 GOSUB Line.?

17070 GOSUB Line.lO

17075 GOsSUB Line-ll

17080 GOSUB Line-12

17Q08S PEN 1
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17090 CASE 14

17095 CALL Disp-.b(7,185,195)

17100 CASE 15 ]

17105 SELECT Sampling

1?7110 CASE 1

17115 FOR I=1 TO Mow-.cup

17120 IF Sample_lst(Solution.I2>0 THEN
17125 Temp=INT{(Sample. 1st(SoLut1on.I)*1OOOO+ 53>/10000
17130 PRINT TABXY(65,1+10);

17135 PRINT VAL$(Temp)&RPTS(" ",9-LEN(VALS(Temp))?
17140 PRINT TABXY{(S3+I#5.5):VALSC(I)
17145 CALL Disp_b(10,287+25%(I-1),2100
17150 END IF

171585 NEXT I

17160 CASE 2

17165 FOR I=1 TO Now.cup

1?7170 IF Dilution(Selution,.IX>0 THEN
17175 Temp=INT(Citlution{Solution,I>*10000+. S)/lOOOO
17180 PRINT TABXY{(65.I+10);

17185 PRINT VALS{Temp)&RPTH(" ",9-LENCVALS$(Temp)))
1?7190 PRINT TABXY(S3+I%5,5);VALS(I)
17195 CALL Disp-b(4,287+25%(I-1),210)
17200 END IF

17205 NEXT I

17210 CASE 3

1721S FOR I=1 7O Now_bottle

17220 IF Sample_2nd(Solution.,I)>0 THEN
17225 Temp=INT{(Sample_2nd{Solution.I)*10000+.5)/10000
17230 X=54+((I-1> DIV 10)%17?

17235 Y=({I-1> MOD 10)+%

17240 PRINT TABXY(X.Y):VAL®(Temp)&RPTSC(" ",9- LEN(VQLs(Temp)))
17245 X=49+3x((I~-1> MOD 1O

17250 IF Max_bottle>1l0 THEN

17255 Y=1+¢({(I~1)> DIV 10)%3

17260 ELSE

17265 _ Y=4

17270 END IF

17275 PRINT TABXY(X.Y):iVALS(I)

17280 X=2¢3+1S%((I~1) MOD 10D

17285 IF Max_bottle>10 THEN

17290 Y=270-({I-1) DIV 10)%36
17295 ELSE

17300 - Y=234

17305 END IF

17310 CALL Disp_b{(2.X.¥>

17315 END IF

17320 NEXT I

17325 END SELECT

17330 CASE 16

17335 CALL Disp_b(1,120,119>

17340 CASE 17

17345 PEN ~1

17350 CALL Disp-b(l,120.119>

17355 PEN 1

17360 CASE 18 .

17365 caLt Disp_b(2.120.:119>

17370 CASE 19

17375 PEN -1

17380 CALL Disp_b(2.120,119)

17385 PEN 1

17390 CASE 20

17395 CALL Disp_b(3.120.,119

17400 CASE 21

17405 PEN -1

17410 CALL Disp_b(3.,120.,119

17415 PEN 1

17420 CASE 22

17425 CALL Disp_b<4.:120,119)

17430 CASE 23

17435 PEN -1

17440 CALL Disp.-b{(4.,120,119)

17445. PEN 1
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17430
17455
17460
17465
17470
17473
17480
17685
17490
17495
17500
17505
1?7510
17515
17520
17525
17530
1?7535
17340
17545
17530
17555
17560
17565
1?7570
17575
17380
17385
17590
17595
17600
17605
17610
17615
17620
17625
- 17630
17635
17640
17645
174650
17655
17660
17665
17670
17673
17680
17685
17650
17695
17700
17703
17710
17715
17720
17725
17730
1?7735
17740
17745
17750
177?35
17760
17765
17770
17775
17780
17785
17790
17795
17800
17805

CASE 24
CALL Disp.b(1,54.,111)
CASE 25
PEN -1
CALL Disp_b(1,564,111>
PEN 1
CASE 26
CALL Disp-b(2,54.111>
CASE 27
PEN -1
CALL Disp-b(2,54.111>
PEN 1
CASE 28
CALL Disp-b(1,66,103)
CASE 29
PEN -1 -
CALL Disp_b(1,66,103)
PEN 1
CASE 30 :
CALL Disp_b(2,66.103>
CASE 31
PEN -1
CALL Disp_b(2,66,103>
PEN 1
CASE 32
CALL Disp_b(3.174,107)
CASE 33
PEN -1
CALL Disp_b(3,174,107)
PEN 1
CASE 34
CALL Disp-b(4.174,107)
CASE 35
PEN -1
CALL Disp.b(4,174,107)
PEN 1
CASE 36
CALL Disp..b(2,55.195)
CASE 37
PEN -1
CALL Disp_b(2,55,195)
PEN 1
CASE 38
CALL Disp.b(8.40.85)
CASE 39
PEN -1
CALL Disp_b(8,40.85)
PEN 1
CASE 40
CALL Disp_b¢9,190,85)
CASE 41
PEN -1 ,
CALL Disp_b(9,190,85)
PEN 1
CASE 42
CALL Disp_b(?7.174.,107)
CASE 63
PEN -1
CALL Disp_b(?7.174,107)
PEN 1 ,
CASE 46
PRINT TABXY(38.14):"Cup_no."
PRINT TABXY(42,15);VALS(Now_cup)
CASE 45
PRINT TABXY(3,14):"Vial_no."
PRINT TABXY(7,15):iVALS(Now_.bottle)
CASE 46
CALL Disp_b(¢10,120,119)
CASE 47
PEN -1
CALL Disp_b(¢10,120.119)
PEN 1
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17810
17815
17820
17825
17830
17835
17840
17845
17850
17855
17860
17865
17870
17875

17880 -

17885
17890
17895
17900
179035
17910
17915
17920
17925
17930
17935
17940
17945
179350
17955
17960
17965
17870
17975
17980
17985
17990
17995
18000
18005
18010
18015
18020
18025
18030
18035
18040
18045
18050
1805S
18040
18065
18070
18075
18080
18085
18090
18095
18100
18105
18110
18115
18120
18125
18130
18135
18140
18145
18150
18155
18160

Line.l:!

Line.3:!

CASE 48

CALL Disp_b(10.174,107)

CASE 49
PEN -1

CALL Disp_b(10,174.,107>

PEN 1
END SELECT
SUBEXIT
i

Fra&e-l:!

RPLOT 0.0
RPLOT 80,0
RPLOT 80.-64
RPLOT D,-64
RPLOT 0.0
RPLOT 0,-14
RPLOT 80,-14.,2
RPLOT 25.0
RPLOT 25.-64
RETURN

Frame_2:!

RPLOT 0.0
RPLOT 80,0
RPLOT 80.-136
RPLOT 0.-136
RPLOT C.0
RPLOT 0.-14¢
RPLOT 80,-14.2
RPLOT 25.0
RPLOT 25.-136
RETURN

MOVE 55,192
LINE TYPE 4.15
RPLOT 0.0
RPLOT 0,-23
RPLOT 65.,-23
RPLOT 65.-46.2
LINE TYPE 1
RPLOT 65,-46
RPLOT 62.,-40.,2
RPLOT 65.-46
RPLOT 68.,-40,2
RETURN

Line-2:! Titrator

MOVE 120,192
LINE TYPE 4,15
RPLOT ~10.0
RPLOT ~-10.-23
RPLOT 0,~-23
RPLOT S6,-23
RPLOT 56.,-56,2
LINE TYPE 1
RPLOT S4.-56
RPLOT S1,-50,2
RPLOT 54,-56
RPLOT S57,-50,2
RETURN

MOVE 120,146
LINE TYPE 4.15
RPLOT 0,0
RPLOT 0,23
RPLOT 54,23
RPLOT 54,-10,2
LINE TYPE 1
RPLOT 0.0
RPLUT —3|612
RPLOT 0.0
RPLOT 3.6.2
RETURN

18145 Line.4:! Bial(Ue?

Shiryou --- Tenbin

=== Cup

Cup(Ue-Hyouji) —~-- Tenbin

=== Tenbin <Idou>?
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18170
18175
18180
18185
18190
18195
18200
18205
18210
18215
18220
18225
18230
18235
18240
18245
18250
18255
18260
18265
18270
18275
18280
18285
18290
18295
18300
18305
18310
18315
18320
18325
18330
18335
18340
18345
18350
18355
18360
18365
18370
18375
18380
18385
18390
18395
18400
18403
18410
18415
18420
18425
18430
18435
18440
18445
18450
184355
18460
18465
18470
18475

18480

18485
18490
18495
18500
18505
18510
18315
18520
18525

MOVE 120,146
RPLOT 0.0
RPLOT 0,23
RPLOT -66.23
RPLOT ~-66,-16.2
RPLOT 0,0
RPLDT _3|6|2
RPLOT 0,0
RPLOT 3,6.2
RETURN

Line_S:! Tenbin
MOVE 120,146
RPLOT 0,0
RPLOT 0,23
RPLOT -66.23
RPLOT =-66,-14,2
RPLOT -66.-14
RPLOT -69.-8.2
RPLOT -66,-14
RPLOT -63.,-8
RETURN

Line-6:! Bial(Shita)
MOVE 120,146
RPLOT 0.0
RPLOT 0,23
RPLOT -54,23
RPLOT -S4,-22,2
RPLOT 0.0
RPLOT -3,6,2
RPLOT 0.0
RPLBT 3,6.2
RETURN

Line_.?:! Tenbin
MOVE 120,146
RPLOT 0,0
RPLOT 0.23
RPLOT -54.23
RPLOT -54.,-22.2
RPLOT -54,-22
RPLOT -57.-16:2
RPLOT -54,-22
RPLOT -51.-16.2
RETURN

Line.8:! Cup
MOVE 120.146
RPLOT 0,0
RPLOT 0.23
RPLOT 54,23
RPLOT S4.,-10,2
RPLOT 0.0
RPLOT -3.,6,2
RPLOT 0.0
RPLOT 3.6.2
RETURN

Line.9: ! Tenbin
MOVE 120,146
RPLOT 0.0
RPLOT 0,23
RPLOT 54,23
RPLOT S54.,-10,2
RPLOT S4,-10
RPLOT 51.-4.2
RPLOT 54,-10
RPLUT 5?|_4|2
RETURN

Line-10:! Shiryou ——
MOVE 55,192
LINE TYPE 4,15
RPLOT 0.0
RPLOT 0.-23
RPLOT 119,-23
RPLOT 119.-56.2

Ten

Bial(Ue) <Idou>

=== Tenbin <{Idou>

Bial(Shita) <Idou>

bin <{Idou>

Cup <Idouw>

- Cup
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18530 LINE TYPE 1
18535 RPLOT 119.-56
18540 RPLOT 116,-30.2
18545 RPLOT 119,~-56
18550 RPLOT 122,-30.2
18555 RETURN

18560 Line.11:! Cup --—- Bial(lUe)
18555 MOVE 174,136
18570 LINE TYPE 4,15
18575 RPLOT 0.0

18580 RPLOT 0,33

18585 RPLOT -120,33
18590 RPLOT -120.-4,2
18595 LINE TYPE 1
18600 RPLOT -120.-4
18605 RPLOT -123.2.2
18610 RPLOT -120.-4¢
18615 RPLOT -117.2.2
18620 RETURN

18625 Line..12:! Cup --- Bial(Shita)
18630 MOVE 174,136
18635 LINE TYPE 4.15
18640 RPLOT 0.0

18645 RPLOT 0,33

18650 RPLOT -108,33
18655 RPLOT -108.-12.,2
18660 LINE TYPE 1
18665 RPLOT ~108,-12
18670 RPLOT -111,-6.2
18675 RPLOT -~108.~-12
18680 RPLOT -105.-6.2
18685 RETURN

184690 SUBEND

18695 |

18700 SUB Disp.b(INTEGER No.X,Y)
18705 1 skttt sroskom it sh ok ok oK oK e KOROKOR
18710 PLOT

18715 .V eorotiestotorsioslok homk seokokorOoKk
18720 MOVE X.¥Y

18725 SELECT No

18730 CASE 1

18735 GOSUB Bottle D
18740 CASE 2

18749 GOSUB Bottle .l
18730 CASE 3

18755 GOSUB Cup.O
18760 CASE 4

18765 GOSUB Cup.l
18770 CASE 'S

18773 GOSUB Titrater
18780 CASE 6

18785 GOSUB Tenbin
18720 CASE 7

18795 G0OsSUB Stirer
18800 CASE 8

18805 GOSUB B_.table
18810 CASE 9

18815 GOSUB C_table
18820 CASE 10 '
18825 GOSUB Cup_2
18830 END SELECT

18835 SUBEXIT

18840 '

18845 Bottle_0:1

18850 RPLOT -5,16
18855 RPLOT 5,16

18860 RPLOT 5.14

18845 RPLOT 3,14

18870 RPLOT 3.12

18875 RPLOT S.11

18880 RPLOT 5.0

18885 RPLOT. 3.0
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18890 RPLOT -3,0
18895 RPLOT -5.0
18200 RPLOT ~-5.11
18905 RPLOT -3.12
18910 RPLOT -3.14
18915 RPLOT -5.14
18920 RPLOT -S5.16
18925 RETURN

18930 Bottle.l:!

18935 RPLOT -5.16
18240 RPLAT S5.16
18945 RPLOT 5,14
18950 RPLOT 3,14
18955 RPLOT 3,12
18960 RPLOT 5,11
18945 RPLOT S.,0
13970 RPLOT 3.0
18975 RPLQAT -3.0
18980 RPLOT -5.,0
18985 RPLOT ~-5,11
18990 RPLOT -3,12
18995 RPLOT -3.14
12000 RPLOT -5,14
19305 RPLOT -5.16.2
12010 FOR I=0 70 7
19015 RPLOT ~S,1I
19020 RPLOT 5.I.2
19025 NEXT I

19030 RETURN

19035 Cup_0:!

19040 RPLOT -3,24
19045 RPLOT 3,24
19050 RPLOT 3,18
190SS RPLOT 8.0
19060 RPLOT -8.0
120645 RPLOT ~3,18
19070 RPLOT -3.24
19075 RETURN

19080 Cup.l:!

19085 RPLOT -3.24
19090 RPLOT 3,24
19095 RPLOT 3.18
19100 RPLOT 8,0
19105 RPLOT -8.0
19110 RPLOT -3.18
19115 RPLOT -3,24,2
19120 FOrR I=0 TO 12
19125 RPLOT -8+(I DIV 3>.I
19130 RPLOT 8-(I DIV 3>,I.,2
19135 NEXT I

19140 RETURN

19145 Cup.2:!

19150 RPLOT -3,24
19155 RPLOT 3.24¢
19160 RPLCOT 3,18
19165 RPLOT 8.0
19170 RPLOT -8.0
19175 RPLOT ~3,18
12180 RPLOT -3.24,2
19185 FOrR I=0 7O 12

19190 SELECT I

19193 CASE 0.1.3

19200 RPLOT -8+(I DIV 33,1
192035 RPLOT 8-(I DIV 35.I,2
19210 END SELECT

19215 NEXT I

19220 RETURN

19225 Titrater:!
19230 RPLOT ~20.0
19235 RPLOT -208.15
19240 RPLOT. 0,15
19245 RPLOT 10.5
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19250  RPLOT 20,5
16255  RPLOT 20,0
19260  RPLOT -20,0.2
19265  RPLOT -14.15
19270 RPLOT -14,35
19275  RPLOT -11,35
19280  RPLOT ~11.38
19285  RPLOT -9,38
19290  RPLOT -9,35
19295  RPLOT -6.35
19300  RPLOT -6,15
19305  RETURN

19310 Tenbin:!

19315  RPLOT -18.0
19320  RPLOT -18,23
19325  RPLOT 18,23
19330  RPLOT 18.0
16335  RPLOT -18.0.2
19340  RPLOT -18.4
19345  RPLOT 18.4
19350  RPLOT 18.7
19355  RPLOT ~18,7.2
19360  RPLOT -3.23
19365  RPLOT -3.,30
19370 RPLOT -18,30
19375  RPLOT -18,33
19380  RPLOT 18,33
19385  RPLOT 18,30
19390  RPLOT -3,30
19395  RPLOT 3,30
19400  RPLOT. 3,23
19405  RETURN

19610 Stirer:!

19415  RPLOT 0,33
19620  RPLDT 0.S
19425  RPLOT -4,5
19430  RPLOT 4.5
19435  RETURN

19640 B_table:!

19445  RPLOT -19,16
19450  RPLOT -19,2¢
19455  RPLOT -7.2¢
19460  RPLOT -7.28
16465  RPLOT 7,28
19470  RPLOT 7,24
19475  RPLOT 19,24
19480  RPLOT 19.16,2
19485  RPLOT -31,16
19490  RPLOT 31,16
19495  RPLOT 31,12
19500  RPLOT -31,12
19505  RPLOT -31.,16.2
19510  RPLOT ~31.12
19515  RPLOT -31.,4,2
19520  RPLOT 31,12
19525  RPLOT 31,4,2
19530  RPLOT -31.4
190535  RPLOT 31,4
19540  RPLOT 31,0
19565  RPLDT -31,0
19550  RPLOT -31.4
19555  RETURN

19560 C_table:!

19565  RPLOT -22,0
19570  RPLOT -22.20
19575  RPLOT ~7.20
19580  RPLOT -7.2¢4
19585  RPLOT 7,24
19590  RPLOT 7,20
19595  RPLOT 22,20
19600  RPLOT 22.0
190605  RPLOT -22.0.2
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19510
19615
19620
19625
19630
19635
19640
19645
19650
19655
19460
19665
19670
19675
19680
19685
19690
19695
19700
19705
19710
19715
19720
19725
19730
19735
19740
19745
19750
19735
19760
19765
19770
19775
19780
19785
19790
19795
19800

1980S

19810
19815
19820
19825
193830
193835
19840
19845
19830
19835
19860
19865
19870
1987S
19880
19885
19890
19895
19900
19905
19910
19915
19920
19925
19930
19935
19940
19945
19950
199355
19960
19965

RPL

RPL

RPL

RPL
SUBEND
1

SUB Ch

1 okskok koK

1o

3

IR

| siesieokokon
OPT
CoM
COM
COM
COM
COM
comM
COM
INT
REA
1

Check..
Ret
FOR

NEX
IF

END
IF
[

Chk..di
CAL
CAL
Max
CAL
IF

END
SUBEND
1
suB Di
1 3otk
1%
K3
(K]
1 oeskogenke sk

DT -22,4
OT 22.4.2
0T -22.,16
BT 22,16.2

eck_.data(INTEGER Ret_code)

K e e ot 0 M i S ol 23¢ 2l S D 53¢ 2B e o 0B R o i SR Sk K K R 3 OR KKK e oK o ke Ok R kol Ok

Check the data and Disk

************************************************

ION BASE 1

/Chit_data/ Unit3¢{=),Chit$(x),Name${*).Date$(x)
/Sample_.l/ REAL Sl_sample(s),Sl_dilute(x) -
/Sample_2/ INTEGER S2.cup(*},S2_numbers(x),REAL SZ_sample(x)
/Index_data/ INTEGER File_.num.Idx_chit$(x)
/Index_data/ Tdx.units(#),Idx_name$(*),.Idx_date$(*)
/Measure/ INTEGER Solution.Sampling.Max_cup.Max.bottle
/Measure/ INTEGER Now.cup,Now.bpttle.SZ_count

EGER I.J.K.Cup

L Max,Temp

data:!
—code=0
I=1 7O 2
FOR J=1 TO 8
SELECT NUMCChitsCId[Ji1lDD
CASE 0 TO 31,33 TO 47
Ret.code=5
CASE 58 TO 64
Ret_code=5
CASE 91 TO 94,96
Ret_code=5
CASE 123 TO 127
Ret_code=5
CASE 128 TO 160,255
Ret.code=5
END SELECT
NEXT J
T1I
Chit$C(1l=RPTS(" ".8) AND Chit3(2)=RPTS$(" ".8> THEN
Ret_code=4
IF
Ret.code<>0 THEN SUBEXIT

sk

L Get_date(Date$(l))

L Get_date(Date$ (2>
~file=140

L Get_index{Ret_code>
Ret.code=0 THEN

IF File_num>Max_.file THEN

Ret_code=11
ELSE
FOrR I=1 TO 2

FOR J=1 TO File_num

IF Chit$(I)=Idx_chit${(J) THEN
Ret_code=5

END IF

NEXT J

NEXT I
END IF
IF

sp.index (INTEGER Page)
sk 3k ek ke e e ofe e e aR 5K 313 sk AR A o 6 ok ok s ok o ke e 3K ok Sk ok 3K ok oKk KoK

Display the Index of File

3h 3§ 3¢ 5 e 330 3 3 3¢ She 35 33 e 29¢ B 3B 3K e o ok 3k 0 B0 M e oK 3 S Db o1 3k Db 3be S 3¢ 2N K
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19970 OPTION BASE 1

19975 COM /Index.data/ INTEGER File_num

19980 COM /Index_data/ Idx_chit$Cx) . Idx_unitd )
19985 COM /Index_data/ Idx_name$(*x),Idx_dated(x)
19990 DIM Guides(40).Bufs$[20]

19995 INTEGER I.X.Y.No,Max.page

20000 !

20005 Disp.index:!

20010 Max_page=((File_num=-1> DIV 24)+1

20015 Page=((Page-1) MOD Max_pagel+l

20020 DUTPUT 2;i"K":

20025 GCLEAR

20030 '1GuideS="3JGCAUXL  ZSZK I =Mu"

20035 ICALL K.move{40,92>

20040 'CALL K_label(Guide$)

20045 PRINT TABXY(36:41):i"File List"

20050 PRINT TABXY(67,2);"page "&VALS(Page)&"/"&VYAL$(Max_page)
20055 FOR I=1 TO 2

20060 MOVE 200%(I-1)+7,258
20065 GOSUB Frame_-1
20070 PRINT TABXY(40%(I-1)+4,5);"No. Date Report No.".

2007S NEXT I
20080 FOR I=1 TO 24

20085 X=40={{I-1> DIV 120

20090 Y=C((I-1> MOD 12)+7

20095 No=I+24%(Page-1>

20100 IF No<=File_num THEN

20105 PRINT TABXY(X+4,Y)iRPTS(" ",3-LEN(VALS(No))YEVALS(Na)
20110 PRINT TABXY{(X+11,Y):i"19"&Ildx_date${No>)

20115 PRINT TABXY(X+28.,Y):Idx_chit$¢(No)

20120 END IF

20125 NEXT I
20130 SUBEXIT
20135 !
20140 !-m=~~ SUBROUTINES
20145 !
20150 Frame_1:!
20155 RPLOT 0.0
20160 RPLOT 185.0
20145 RPLOT 185,-178
20170 RPLOT 0.-178
20175 RPLOT 0.0
20180 RPLOT 0.-24
20185 RPLOT 185,-26¢,2
20190 RPLOT 110.0
20195 RPLOT 110.-178
20200 RPLOT 30,-178
20208 RPLOT 30.0
20210 RETURN
20215 SUBEND
20220 !
20225 SUB Disp.result(INTEGER Page)-
20230 1 oot ok koo r iR R sk sk Rk K OR W ok ok ok otk ok sk ik ok #0OK K kK
20235 %
20240 !'=x Display the Result of Measurement
20245 !*x .
20250 | ok ok etk it 3K R R s R 356 3 sk stk sk o ok 3 370 o6 356 8 208 S OK 38 K o KR Ak ek e ke
20255 OPTION BASE 1
20260 COM /File_data/ Chit_x$.Unit_x$.Name_x$.Date_x$
20265 COM /File.data/ REAL Sample_l(*),Dilute(*)
20270 COM /File_data/ REAL Sample_Z(#),INTEGER Cup_num(x),Bottles${x*)
20275 COM /File_data/ REAL Inp.vials(x),Mea.vials(x)
20280 COM /Get_data/ INTEGER Max_page.Max_data
20285 COM /Get-data/ REAL Sample_lx,Dilute_x,Dilute_rate
20290 COM /Get_data/ REAL Sample.2x(*),Bottle.x3(*)
20295 DIM Guide$(40].InpsL20]
20300 INTEGER I.X.Y.No
20305 INTEGER Templ.Temp2
20310 REAL Temp3
1

20315 !
20320 Disp~result:!
20325 Max_page=0D
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20330 call Get_page(Max_page)

20335 Page=((Page-1) MOD Max_page)+l

20340 cALL Get_page(Page)

20345 QUTPUT 2;"K":

20350 GCLEAR

20355 1Guided="{+FO=ENL%SYs%WHEi%s%0AUCVEINL?K2L"
20360 call Komove(l?7,92)

20365 call K.label{Guide$>

20370 PRINT TABXY(S5,1):"Automated Gravimetric Sampling System Measuremen
t Result"”

203758 PRINT TABXY(70,3):i"page "&VALS$(Page)&"/"&VALS${(Max_page?’
20380 MOVE 7,258

20388 GOSUB Frame-l

20390 PRINT TABXY(3,5)3i" Unit No. ":Unit_x$

20395 Temp3=INT{(Sample_1x*10000+,5) /10000

20400 PRINT TABXY{(3,6):" 1lst Sampling "iTemp3

20405 Temp3=INT(Dilute_ratex10000+.53/10000

20410 PRINT TABXY(3.,7)i" Dilute-Factor ":iTemp3

20415 MOVE 152,258

20420 GOSUB Frame-l

20425 PRINT TABXY(32.5):" Report No. ";Chit-x$%

20430 Temp3=INT(Dilute_x*10000+.5) /10000

20435 PRINT TABXY(32.6):" Dilution (g} "1 Temp3

20440 PRINT TABXY(32.7>i" Dperator "iName.x$

20445 PRINT TABXY(61l.6)i"Date : "i"19"&Date_x$

20450 !

20455 FOR I=1 TO 3

20460 MOVE 130%(I-1)+7.198

204465 GOSUB Frame.2

206470 PRINT TABXY(26%(I1-1)+4,10):"No. Viat sample (g)"
20679 NEXT 1

20480 FOR No=1 TO 20

20485 X=26%((No~1) DIV ?)

20490 Y=((No-1> MOD 7)+12 ‘
20495 PRINT TABXY(X+4.Y)iRPTS(" *,2-LEN(VALS$(No)»>&VALS(Na>
20500 IF Max_datad{No THEN

20505 PRINT TABXY(X+2.Y):iRPTS(" ",8)

20510 PRINT TABXY(X+17.Y)iRPTH(" ",10>

205185 ELSE

20520 PRINT TABXY(X+8.Y):" "&Bottle_xB3(No)&" "

20525 Temp3=INT(Sample_2x{(No>*10000+.5> /10000

20530 PRINT TABXY(X+17.Y):RPTS(" ",9-LEN(VALE(Temp3)))&VALSE(Temp3)
20535 END IF

20540 NEXT No

20545 SUBEXIT

20550 !

20555 l-———- SUBROUTINES
20560 !

20565 Frame_1:!

20570 RPLOT 0.0
20575 RPLOT 140,0
20580 RPLOT 140,-48
20585 RPLOT 0.-48
20590 RPLOT Q.0
20595 RPLOT 75.0
20600 RPLOT 75.-48
20605 RETURN

20610 Frame_2:!

20615 RPLOT 0.0
20620 RPLDT 125.,0
20425 RPLOT 125,~118
20630 RPLDT 0,-118
20635 RPLOT 0.0
20640 RPLOT 0O,-24
20645 RPRLOUT 125.,-24.2
20650 RPLOT 70.0
2065S RPLOT 70,-118
206560 RPLOT 25.-118
20665 RPLOT 25,0
20670 RETURN

20675 SUBEND

20480 !
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20685
20690
20695
20700
20705
20710
2071s
20720
20725
20730
20735
20740
20745
20750
20735
20760
20769
20770
20775
20780
20785
20790
20795
20800
20805
20810
20815
20820
20825
20830
20835
20840
20845
20850
20855
20860
20865
20870
20875
20880
20885
20890
20895
20900
20903
20910
20915
20920
20925
20930
20935
20940
20945
20950
20955
20960
20965
20970
20975
20980
209853
20990
20995
21000
21003
21010
21015
210620
2102S
21030
21035
21040

SUB Print-result{(INTEGER Ret_code)

! 3K 35 Hepe R SHOR T A6 K K B Hie 3R o o R e 2 21 5 o X3¢ OR ST e 236 K 9 23 05 8¢ e Mo 0 IO R Sl 3 K oK R oK

L

! ok Print Result of Measurement

I %

1 o s ok e 3 5 250 3K 98055 0K 318 3¢ 3K 3H she S8 o3 SR 3R K oK oK 5K 3K G 3K 3K 5B 8¢ 3K 58 5K 356 56 5K o6 e 8 oK 56 8¢ e oK
OPTION BASE 1
COM /File_data/ Chit.x$.Unit_.x$.Name_x$.Date_x$
COM /File_data/ REAL Sample.l(x),Dilute(*)

COM /File_data/ REAL Sample.2¢*),INTEGER Cup_num{#*),Botties$ ()

COM /File.data/s REAL Inp_vials(x),Mea.vials(x)
COM /Get_data/ INTEGER Max.page.Max_data

COM /Get_data/ REAL Sample-1lx.Dilute.x.Dilute_rate

COM /Get_data/ REAL Sample_2x{*x),Bottle_x$(x)
OIM Bufs(32]1,.Bufls{32].Buf2s[32]).8Buf3s(32]
DIM Buf4s{32].BufS3[32]).Butes{32)

INTEGER T.J4.K.Page

INTEGER Templ. Tamp2

REAL Temp3,Bias(25),5amp_1¢20),0ilut_1¢20),DiLut._¥

Pr1nt result:
PRINTER IS BO:HIDTH 300
PRINT CHR$(27)&"C"ZCHRS(5)
PRINT CHRS(27)&"I"&CHR$(136);
PRINT CHR$(27>&"2"&CHRS$C(OYRCHRS(10Y;
PRINT CHR$(27)E"B"ZCHRS(0YZCHRS (D)
PRINT
PRINT
PRINT "!vrprrrtrppatbttnnnnnienrnnggus
PRINT "HMHeHafisBuHrHefimHeliniit! 'HRHeHsHURLEL"
PRINT
PRINT
PRINT CHR$(Z7)&"I"ZCHREC(136):
PRINT CHR$(27,2"8"&CHRS(4)RCHRS (4D
GOSUB L.margin
PRINT RPTS("/"",28):

PRINT CHRS(Z?)&"8"&CHR$(O)&CHRs(O)&"/'/'.S.i.g.n;a.t.u.r.e/'":

PRINT CHR3(27)8"8"&CHRS$(G)&CHRS (4> ;
PRINT RPTSC("/"",1)&".N.S.B/ " /° /" ",
PRINT CHRS(Z7I&"I"&CHRS(137) ;RPTS("/"",20)
PRINT CHRS{(27)&"I"&CHR$(134)
GOSUB L.margin
PRINT RPTS("/"",38)8" . 1.A.E.A/"/"";
PRINT CHRS$(27>&"I"&CHRS(137)iRPTS("/T",20)
PRINT CHR$(27)&"I"ECHRS$(136)
PRINT .
GOSUB L_margin
PRINT RPTS("/"™,38):".D.a.t.e/"/"";
Buf$=" 19“&Date_x$[1:2]J&" "
CALL Kanji_conv(Buf3.Bufls$)
Bufs=" "&Date_x3[4:2]&" "
CALL Kanji_conv(Buf$.Buf2$)
Bufs=" "&Date_x$[7:2]&" "
CALL Kanji_conv(Buf$.Buf3s$)
PRINT Bufls$;".-":iBuf2s$:".-":Buf3s
PRINT CHR$(27)&"8"&CHR$(4)ECHRS (4>
PRINT CHR$(2?)&“C"&CHR$(12).
GOSUB L_margin
60SUB Line.ll
GOSUB Line_11
PRINT
FOR I=1 TO 2
FOR J=1 TO 4
GOsSUB L.margin
FOR K=1 70O 2
SELECT J
CASE 1,3
GOSUB Line.l?2
CASE 2
SELECT 2%(K-13+]
CASE 1
Buf&='"" “gUnit_x$&" "
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21045
21050
21055
21060
21065
21070
21075
21080
21085
21090
21095
21100
2110S
21110
21115
21120
21125
21130
2113S
21140
2114S
21150
21155
21160
21165
21170
21173
21180
21185
21190
21195
21200
21205
21210
21215
21220
21225
21230
21235
21240
21245
21250
21255
21260
21265
21270
212735
21280
21285
21290
21295
21300
21305
21310
21315
21320
21325
21330
21335
21340
21345
21350
21355
21360
21365
21370
21375
21380
21385
21390
21395
21400

cat.l Kanji_conv(Bufs.Bufls)
GDSUB Line_datall
CASE 2
Buf$=RPTH(" “,15)
CALL Kanji~conv{(Buf$.Bufls’
GOSUB Line-datal2
CASE 3
Bufs=" “EChit.xs&" "
CALL Kanji-conv{(Buf$.Bufls)
GOsSUB Line.datalé
CASE 4
Bufs=" "EName.x3&" "
CALL Kanji.conv(Buf$s.Bufls)
GOSUB Line_.datalé
END SELECT
CASE 4
IF I=2 THEN
GOSUB Line-14
ELSE
GOSUB Linel.l3
END IF
END SELECT
NEXT K
PRINT
NEXT J
NEXT I
PRINT
FOR I=1 TO 20
FOR J=1 TO 4
IF Cup.num(I)=J THEN
Samp.l<¢I)=Sample.1CJt)
Dilut_1{I>=Diluteld>
END IF
NEXT J
NEXT I
FOR J=1 TO S
GOSUB L_margin
SELECT J
CASE 1
GOSUB Line.31
CASE 2.4
60SUB Line.32
CASE 3
GOSUB Line.mehu3l
CASE 5
GOSUB Line.33
END SELECT
PRINT
NEXT J :
FOR I=1 TO 20
FOR J=1 TO 4
GOSUB L.margin
SELECT J
CASE 1,3
GOSUB Line.32
CASE 2

Buf$=RPT$(" ",3-LENC(VALSCI)))&VALS(INE" "

CALL Kanji_conv(Buf$,B8ufls)
IF Sample.2(I)>0 THEN

Buf$=RPTS(" ",3)&BottlesS(IJERPTS(" ",3)

CALL Kanji.conv(Buf$,Buf2%)
ELSE
Buf2$=RPTH¢"/"",12)
END IF
IF Samp_1<¢(I>>0 THEN
Temp3=INT (Samp_-1¢(I>*10000+.5>/10000

Buf$=RPTSC(" ",10-LENCVAL$(Temp3))&VALS(Temp3)&"

CALL Kanji.conv(Buf$,Buf3s)
ELSE

Buf3$=RPTS("/"",12)
END IF
IF Dilut.1(I>>0 THEN
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21405
21410
21415
21420
21425
21430
21435
21440
21445
214350
214355
21460
21465
21470
21475
21480
21485
21490
21495
21500
21505
21510
21515
21520
2152S
21530
21535
21540
21545
21550
21555
21560
21565

Temp3=INTC(Dilut_1(I>*10000+.5)/10000

Buf$=RPTE(™ ",10-LEN(VALS(Temp3>))&VALS(Temp3>8"

CALL Kanji_conv(Bufs.,Buf4s$)

ELSE
Bufds=RPTS(¢"/"",12)

END IF

IF Samp.1<{I>>0 THEN
Cilut_fC(Id)=D0ilut_1<¢I)/Samp_1¢(I)
Temp3=INT(Dilut_f(I)*10000+,5)/10000

Buf$=RPTS(" “,10-LENCVALS(Temp3)))LVALS(Temp3>&"

CALL Kanji.cenv(Buf$,BufSs)

ELSE
BufS$=RPT$¢("/"",12)

END IF

IF Sample.2(I)>0 THEN
Temp3=INT(Sample_2<I>*10000+.5>/10000

Buf$=RPT$(" ",10-LENCVALS(Temp3)))&VALS(Tenp3)&"

CALL Kanji.conv{(Buf$%.Bufés)
ELSE ,
Bufé$=RPTS("/"",12)
END IF

GOSUB Line_data3
CASE 3
GOSUB Line.32
CASE 4
IF I=20 THEN
G05UB Line_34
ELSE
GOSUB Line_33
END IF
END SELECT

PRINT

NEXT J

21570 NEXT I

21575 PRINT CHR$(12);

21580 PRINT

21585 PRINT

21590 PRINT

21595 PRINT

21600 PRINT

21605 PRINT

21610 PRINT CHRS$(27>&"C"&CHRS$(6):

(21615 PRINT CHR$(27>&"I"ECHR$(136);

21620 PRINT CHRE$(27)&"2"&CHR$C(0)ECHR$(10);
21625 PRINT CHR$<(27>&"8"E&CHRS(O)ECHRS(O):
21630 PRINT

21635 PRINT "tiirprinasirrtiiiitatrprrnrarany
21640 PRINT "HARuHtHhHeln#tiificHalitl ilioln! | HRHeHsHUBLAL"
21645 PRINT

21630 PRINT CHR3(27>&"8"&CHRS(4ILCHRS(4)
21655 PRINT CHR$(27>&"C"&CHR$(12);

21640 GOSUB L_margin

21665 PRINT

21670 PRINT

21675 FOR J=1 TO S

21680
21685
21690
21693
21700
21705
21710
21718
21720
21725
21730
21735

GOSUB L_margin
SELECT J
CASE 1

GOSUB Line-41
CASE 2.4

GOSUB Line-42
CASE 3

GOSUB Line_menugl
CASE S

GOSUB Line-43
END SELECT
PRINT

21740 NEXT J
21745 FOR I=1 TO 20

21750
21755
21760

FOR J=1 TO 4
GOSUB L_margin
SELECT J
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21765 CASE 1,3

21770 GOSUB Line.42

21775 CASE 2

21780 BufS=RPTS(™ ", 3-LEN(VALS(IX))&VALSC(IO>E" »
21785 CALL Kanji-conv(Buf$.Bufls$)

21790 IF (Mea_vials(I)>>Q> OR (Inp_vials(I>>0D> THEN
21795 Buf$=RPTS(" ".4>&BottlesS(IIERPTS(" ",4)
21800 CALL Kanji-conv(Buf$,Bufis)

21808 ELSE

21810 Buf28=RPTS$("/"",14)

21815 END IF

21820 IF Inp_vials{I>>0 THEN .

21825 Temp3=INT(Inp.vials{I)*10000+,5>/10000
21830 Buf$=RPTH$(" ",11-LENC(VALS$(Temp3)))&YALS(Temp33&"
21835 CALL Kanji_conv(Buf$,Buf3s>

21840 ELSE

21845 Buf3$=RPTS("/"",15)

21850 END IF

21855 IF Mea_vials{(I>>0 THEN

21860 Temp3=INT(Mea_vials{(I)*10000+,5)/10000
21865 Buf8=RPTSC(" ", 11-LENC(VALS(Temp3)))E&VALS(Temp3)&"
21870 CALL Kanji.conv(Bufs$.Bufé$)

21875 ELSE

21880 Bufé$=RPTSHC("/"",15)

21885 END IF

218%0 IF (Inp_vials{I>>0> AND {(Mea_vials(I}>0) THEN
21895 Bias(Id>=Inp_vials{l)~Mea_vials(I)

21900 Temp3=INT¢(Bias(I)*10000+.53/10000

21905 Buf$=RPTS(" ",11-LENCVALS$(Temp3) ) >&VALS(Temp3)&"
21910 CALL Kanji_conv(Buf$.Buf3s)

21918 ELSE

21920 BufS53$=RPTS$¢("/"",15)

21925 END IF :

21930 GOSUB Line_dataé

21935 CASE 3

21940 GOSUB Line_42

21945 CASE 4

21950 IF I=20 THEN

21955 GOSUB Line.44

21960 ELSE

21965 GOsSUB Line_43

21970 END IF

21975 END SELECT

21980 PRINT

21985 NEXT J

21990 NEXT I

21995 PRINT CHR$(12>:
22000 PRINTER IS 1

22005 SUBEXIT
22010 !

22015 l==mmmomeee

22020 !

22025 L_margin:!
22030 PRINT "!!
22035 RETURN

SUBROUTINES

22040 Line_datall:!

22045 PRINT CHR$(27)&"H"&CHR$(5);

22050 PRINT CHR3(¢(47)ECHRE(1223;

22055 PRINT CHR$(2?)&“8“&CHR$(4)&CHR$<4):

22060 PRINT /7'

A BRI VAN Y-SRV AN AN AV AV AR

22065 PRINT CHR$(4?)&CHR$(122)&Buf1$-
22070 PRINT CHR$(47)&CHR$(122);

22075 RETURN
22080 Line_datal2:

2208S PRINT CHRS(Z?)&“H“&CHR$(S)-
22090 PRINT CHR$(47)E&CHRS$(122)
22095 PRINT CHR$(27)&"8"&CHR$ (4> &CHRE (473

22100 PRINT "/’

v Y

22105 PRINT CHR$(&?)&CHR$(122)&Buf1$.
22110 PRINT CHR$(47I&CHRE(122);

22115 RETURN

+ 22120 Line.datalé4:!
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22125
22130
22138
22140
22145
22150
22155
22160
22165
22170
22175
22180
22185
221%0
22195
22200
22205
22210
22215
22220
22225
22230
22235
22240
22265
22250
22255
22260
22265
22270
22275
22280
22285
22290
22295
22300
22305
22310
22315
22320
22325
22330
22335
22340
22345
223350
22355
22360
22368
22370
22375
22380
22385
22390
22395
22400
22405
22610
226415
22420
22425
22630
22435
22440
226445
22430
22455
22460
22465
22470

22475
22480

Py s}

PRINT CHR$(27)>&"H"&CHR$(5);
PRINT CHR$(47)RCHRS(122);
PRINT CHRS$(27>&"8"&CHRS(4>&CHRS(4) ;
PRINT “/°/" .R.e.p.o.r.t/" N.o../7 /" /" /"""
PRINT CHR$(47)&CHR$(1225EBufls:
PRINT CHR3(47)EZCHR$(122);
RETURN
Line_datalé:!
PRINT CHR$(27)&"H"&CHRS$(S5);
PRINT CHR$(47)RCHR$(122);
PRINT CHR$(27>&"8"&CHR3{(4)&CHRS(4);
PRINT “/'/" .O.p.e.r.a.t.o.v/ "/ /77770 /07
PRINT CHR$(47)ECHR$(122)&Bufls;
PRINT CHR$(47)ECHRS$(122);
RETURN
Line.ll:
PRINT CHR$(2?)&“H“&CHR$<5)‘
PRINT CHR$(4?)&CHR$(100)&RPT$(CHR$(4?)&CHR$(99) 17273
PRINT CHR$(47)&CHRS(104)&RPTS(CHRS(47)&CHR$(99>,15);
PRINT CHR3(47)ECHR$(1013;
RETURN
Line-12:!
PRINT CHR3(27)&"H"&CHRS$(5>;
PRINT CHRS(47)EZCHRS(1Z2Z2IERPTS(*/"",17):
PRINT CHR$(4T7IECHRSC(122>&RPTS("/" ", 150
PRINT CHRS$(47>&CHR$(122)
RETURN
Line_13:!
PRINT CHR&(27)&"H"ECHRS$(5)
PRINT CHR$(47)ECHRS¢(107)>ERPTS(CHRS(47)&CHRE(99},17);
PRINT CHR$(47)ECHRS(108)ZRPTS(CHR$(47I&CHRS(99)>,15);
PRINT CHR$(47)&CHR$(105);
RETURN
Line.lg:!
PRINT CHR3$(27)&"H"&CHRS${(3);
PRINT CHR$(47)ECHR$C103)LRPTS(CHRS (47I&CHRE(SP),17);
PRINT CHR$(47)&CHRS(106)ERPTS(CHRE(47>&CHR$(99).15);
PRINT CHR®(47)ZCHRS$(102):
RETURN
1

Line.menu3l:!
PRINT CHR$(27)&"H"&CHR$(S);
PRINT CHR$(47)&CHRS¢122>&"/" .N.o.
PRINT CHR$(47)ECHRS$(122) CHR$(2?)&“8"&CHR$(4)&CHR$(4).
PRINT "/"/" . V.i.8.L/" N.o../" /" "&CHR3(47)&CHR$(122)}
PRINT “/7. - 1/' (.g.)/""&CHR$(47?)ECHRS (1223 ;
PRINT "“/'. .t.e/‘.(.g.)/'“&CHR$(4?)&CHR$(122):
PRINT “/7. .t.e/". F. /"VECHRS${(47)&CHRS$ (1223
PRINT "“/7. 277 9 )/ "ECHRS (4TI RCHRS(122) 3
RETURN

Line_data3:!
PRINT CHRS$(27)&"H"&CHRS$(5);
PRINT CHR$(47)&CHRS$(122)&Bufls;
PRINT CHR$(47)&CHRS(122)&Buf2%;
PRINT CHR$C(47)ECHR$(122)8&Buf3%;
PRINT CHR$(47)ECHR$(122)EBuf4s;
PRINT CHR$<¢(47)&CHR$(122)&Buf5s;
PRINT CHR$(47)&CHRS(122)&Bufésd:
PRINT CHRE(47)&CHR$(122):
RETURN

Line_31:!
PRINT CHR$(27)&"H"&CHR3$(S>:
PRINT CHR$(47>&CHRSC(100)&RPTS(CHRS(47)EACHRS (993 ,4) 3
PRINT CHR$(47IECHRSC104>LRPTS(CHRE(47)IECHRE(99),1233
PRINT CHR$(47)&CHRS(¢104)&RPTS(CHRS(47?)&CHRS(992,12)3
PRINT CHR$(47)&CHR$(104)2RPTS(CHR$(47IZCHRS (99> .12>3
PRINT CHR$(47?)ZCHRS$C104)&RPTS(CHRS(4?I&CHRS(99) .12}
PRINT CHR$(47)&CHRS(104)&RPTS(CHRS(47?)&CHRS(99) 123
PRINT CHR$(47)RCHR3C101):
RETURN

Line_32:!
PRINT CHR$(Z27IL"H"ECHRE(3) 3

m

UlUOUI

a.
L.
i
a

S e——3
'u:c:'o
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22485 PRINT CHR$C(47YECHRSC122X&RPTS(" /7", 4)

22690 PRINT CHR3(47>&CHRS(122)&RPTH("/"",122;

226495 PRINT CHR3C(47?YECHRSC(L122YERPTS("/"",12)%

22500 PRINT CHR$(4?)RCHRS(122)ZRPTS("/"",12)

22505 PRINT CHR3(47)ECHRSC(122I&RPTH("/"",12)

22510 PRINT CHR3$(47)ZCHRS(122X&RPTS("/""412)

22515 PRINT CHR3(47)E&CHRS$C122)35

22520 RETURM o

22525 Line.33:!

22530 PRINT CHR$(27)&"H"ECHRS (5

22535 PRINT CHR3(47IECHRICLOTIZRPTS(CHRS(4?IECHRE(F9) 460
22540 PRINT CHR$(47Y&CHRS(I0BIERPTH(CHRE(S47IBCHRS (993,120
22545 PRINT CHRS$¢(4?)ECHRS(108)ERPTH(CHRB(47IECHRS(99), 12
22550 PRINT CHR$(47)ECHRS(IO8)ERPTS(CHRE(47)&CHRE(99}.,12);
22585 PRINT CHR$(47)ECHRS(IODBIERPTS(CHRE(47IGCHRE(99) 12D 3
22560 PRINT CHRS$(47)Y&CHRS(108>EZRPTS(CHRS(47)ECHRS(99),123;
22565 PRINT CHR$(47)RCHRS$C105);

22570 RETURN

22575 Line.34:!

22580 PRINT CHR$(27>&"H"&CHR$(5);

22585 PRINT CHRS(47)ECHRS$C(I03)ERPTS(CHRE(47IE&CHRE(9D) 4D
22590 PRINT CHR3(47)&CHRS(106)E&RPTS(CHRS(47I&CHRS(99),12);
22595 PRINT CHR$(47)ECHRS(106)EZRPTE(CHRS(47IECHRE(99) 1273
22600 PRINT CHR$(47)&CHRS(106)ERPTS(CHR$(47I&CHRE(99),127;
22605 PRINT CHR3(47>ECHRS{106)&RPTS(CHRI(47)I&CHRS(99).:12);
22610 PRINT CHR$(47)&CHRS(106)&RPTS(CHRE(4?IECHRE(99),12);
22615 PRINT CHRS$(47)&CHR$(102) 3

22620 RETURN

22625 Line.menu4l:!

22630 PRINT CHR$(27>&"H"&CHRS(S):

22638 PRINT CHRS(47)&CHRS(1223&"/" .N.o..";

22640 PRINT CHR$(47)&CHRS$(122) iCHRS(27)&"8"ECHRS(4IECHRS(4) 3
22645 PRINT "/'/' V.i.a.l/".N.o.. /"/""&CHR3$(47)ECHRS$(122;
22650 PRINT “/".I.n.p.u.t.-.D.a.t.a.¢(.g9./ " "&CHRS(47)LCHRE(1223;
22655 PRINT ".M.e.a.s...(.T.a.r.e.).(.g.)/" "&CHRS(47I&CHRS$(122);
22660 PRINT "/'. . .B.i.a.s. . . /7".€.9.2/""&CHR$(47)RCHR$ (122>
22665 RETURN

22670 Line.datag:!

22679 PRINT CHR®(27X>&"H"&CHRS$(S);

22680 PRINT CHR$(47>&CHRS(1227&BuflE;

22685 PRINT CHR3C(47)&CHRS$(122)&Buf2%:

22690 PRINT CHRE(47)ECHR$C(122)&Buf3s;

22695 PRINT CHR$(47)ECHRS(122)&Buf4d;

22700 PRINT CHR3(47)&CHRS(122)&BufSS$;

22705 PRINT CHRS{(47)&CHRE(122);

22710 RETURN .

22715 Line.41l:!

22720 PRINT CHR$(27)&"H"SCHRS(5> 3

22725 PRINT CHR$(47?>&CHRS(100)&RPTHC(CHRS(47)ECHRS(99)+42 3
22730 PRINT CHR$(47)&CHR$(104)&RPTS(CHRS(47)ZCHRS(99),14):
22735 PRINT CHR3(47)&CHRS(104)&RPT$(CHRS(47)ECHRS(99).,15);
22740 FRINT CHR$(47)LZCHRE(104)ERPTS(CHRE(47IRCHRE (991,150
22743 PRINT CHR3(47)&CHR3(104)ERPTH(CHRS(47IEZCHRS(S99),15);
22750 PRINT CHR$(47)EZCHRS$(101);

22755 RETURN

22760 Line_42:!

22769 PRINT CHR$(27I&"H"&ZCHRS(S):

22770 PRINTY CHR$(47?)Y&CHRSC(122)&RPTS("/" "4

22775 PRINT CHRS$(4?)ECHRS(122)&RPTSH(" /"' ", 140

22780 PRINT CHR$(47IECHRSC(LI2Z2IERPTS("/"",15) ¢

22785 PRINT CHR3$(47)ECHRS(122)&RPTSH("/"".15);

22790 PRINT CHRS$C(47IECHRSC122)ERPTE(" /" ", 1S);

22795 PRINT CHR$(47)&CHRS(122);

22800 RETURN '

22805 Line_43:!

22810 PRINT CHR$(27)E"H"&CHRS(S5);

22815 PRINT CHR$(47)&CHR$C10?>&RPTH(CHRS(47)ECHRE(99> 4
22820 PRINT CHR3$(47)>&CHR$(108)ERPTS(CHRS(47)&CHRS(99),14;
22825 PRINT CHR$¢47)&CHRS{108)&RPTE(CHR$(47IECHRS(P9),15);
22830 PRINT CHR$(47)ECHRS(108)ERPTS(CHRE(47)&CHR$(99),15);
22835 PRINT CHR$(47)&CHR$(108)EZRPTH(CHRS(47IECHRS(99).:15);
22840 PRINT CHR$(47)ECHR$(105);
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22845 RETURN

22850 Line_.44:!

22855 PRINT CHR$(27)&"H"&CHRS$(5>:

22860 PRINT CHR$(47)ECHRS(103)ERPTE(CHRS(47ILZCHRE(99),4);
22865 PRINT CHR$(47)&CHR$(106)ERPTS(CHRS(47ILCHRS(99),14);
22870 PRINT CHR$(4?7)&CHR3(106)&RPTS${(CHRS(47)E&CHR$(9%9),15);
22875 PRINT CHR3(47)&CHRS(106)E&RPTE(CHRE(47)ECHRE(99),15)
22880 PRINT CHR$(47)ECHRS(106IERPTS(CHRS(47)&CHR$ (99,157
22885 PRINT CHR3(47)&CHR$(102): ’
22890 RETURN

22895 SUBEND

22900 !

22905 SUB Get_page(INTEGER Page)

2291 O ! e e 8¢ 0 HC M 2K e R e R e ek R K He ok e S o i o e Sl SR 30 e ol sl e oo sk i slok ok

22915 I« :

22920 % Get result-data ( 1 page )

22925 !x

22935 CPTION BASE 1

22940 COM /File.data/ Chit.x3¢(*),Unit.x$,Name.x$.Date.x$
22945 COM /File.data/ REAL Sample.l{*)>.Dilute(*)

22950 COM /File_data/ REAL Sample.2¢x),INTEGER Cup.num(*),BottlesS{x)
22935 COM /File_data/ REAL Inp_vials (¥} .Mea_vials{(#x)

22960 COM /Get.data/ INTEGER Max_page.Max_data

22965 COM /Get_data/ REAL Sample_lx.Dflute.x.Dilute_rate
22970 COM /Get.data/ REAL Sample_2x(%),Bottle_x$(*)

22975 INTEGER I.N,Cup

22980 L

22985 Get_page:!

22990 IF Page=0 THEN

22995 Max_page=0

23000 FOR I=1 TO 4

23005 IF Sample.l<I>>0 THEN
23010 Max.page=Max_page+l
23015 END IF

23020 NEXT I

23025 Page=Max_page

23030 ELSE

23035 Sample_1x=0

23040 Dilute_x=0

23045 Dilute~-rate=0

230350 FOR I=1 TO 20

23055 Sample.2x(I>=0

23060 Bottle_x3C(IX=RPTS(" ".6)
23065 NEXT I

23070 N=0

23075 Cup=0

23080 WHILE Page<>N AND Cup<d
23085 Cup=Cup+1

23090 IF Sample_l1(Cup)<>0 THE
23095 N=N+1 :
23100 END IF

23105 END WHILE

23110 IF Page=N THEN .

2311S Sample.lx=Sample_1(Cup?
23120 Dilute_x=Dilute(Cup?’
23125 Dilute.rate=INTC(10000%(Dilute_x/Sample_1x2>)/10000
23130 Max.data=0

23135 FOR I=1 TO 20

23140 IF Cup_num¢IY=Cup THEN
23145 Max_data=Max.data+l
23150 Sample-2x{(Max_data)=Sample.2¢I)
23155 Bottle_x$(Max_data)=Bottles$(I)
23160 END IF

23165 NEXT I

23170 END IF

23175 END IF

23180 SUBEND

23185 |

23190- SUB Make_disk(INTEGER Ret_code)

23195  Daketoiootokskolstetotoloieotet sl steate ek ok kol i ko ol kol seolel ol sfe i ok ek skok sl o3 R ORI RO
23200 I
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23205 =% Make the User_Disk

23210 =

23205 b skoteskok oieotooto ok ok Aol oR oF sl o o4 o e Sk S 3¢ ke i Sl i sk e 3K R oH o 3K ok oK 31K 3K ok oK KK oK R K e ke K ok
23220 OPTION BASE 1

23225 DIM Guide$(30),Bufls{12].Buf28[46])

23230 INTEGER I Templ

23235 REAL R1.R2

23240 !

232645 Make_disk:!

23250 DUTPUT 2:"K";

23255 GCLEAR

23260 IGuide$="NG! {A?MOXGARYLSL/ENDBY. "

23265 ICALL K.move(28,92)

23270 ICALL K_label{(Guide$>

23273 PRINT TABXY(27.1):"Format Disk for Data"

23280 INPUT “Fomatting disk and Create file, OK C(Y/N> ? ",Buf$
23285 IF Bufs="¥" THEN

23290 ON ERROR GOTO Errorl

23293 DISP "Injtializihg Disk"

23300 ‘INITIALIZE "“:HP9122.700,1"

23308 DISP "Creating File "

23310 CREATE BDAT "INDEX tHP9122,700.,1",196.52
23315 ASSIGN &File TO "INDEX tHP9122,700.1"
23320 Templ=0

23325 Buf2%=RPTS$(" ".46)

23330 OUTPUT aFile,l:Templ.Bufs

23335 Bufl$=RPT$C" ".8)

23340 Buf2%=RPT$(" ".10)>

23345 FOR I=2 TO 196

23350 QUTPUT a&File,IiBufl$,.Buf28.Buf28.BuflS
23355 NEXT I

23360 ASSIGN AFile TO =

233465 DIsp ¢ "

23370 END IF

23373 OFF ERROR

23380 Ret.code=0

23385 SUBEXIT

23390 !

23395 Errorl:!

23400 I=ERRN

23405 CALL Set_errn(iI.Ret_code)

23410 OFF ERROR

23415 ASSIGN aFikle TO =*

23420 SUBEND

23425 |

23430 SUB Get_index{(INTEGER Ret.code)

2TG TS oteokeooskonon skomeok sk ok sk sie st e e e e e sk sk e sk ok e ek o R K RKOROR 31K
23440 Ix

23445 !x Read the Index-filLe

23450 !x

Z3GST | eriookoom ook i i R e ok oK 5K s S 35K R K 7k T TR o oK o6 36 ok oK ok e Ak R HHOR K
23460 OPTION BASE 1

23465 COM /Index.data/ INTEGER File.numsIdx_chit$(x)
23470 COM /Index.data/ Idx_unit$(x),ldx.name$(*),Idx_date$(x)
23475 INTEGER I

23480 !

23485 Get_index:!

23490 ON ERROR GOTO Errorl

23495 ASSIGN aFile TO "INDEX tHP9122,700,1"
23500 ENTER @dFile,liFile_num

23505 FOR I=1 TO File_num

23510 ENTER @File,I+1:iIdx_chit$(I),Idx_unit$<I) Idx_name$(I),Idx. .date${I)
23515 NEXT I ‘
23520 0FF ERROR

23525 ASSIGN aFile TO x

23530 Ret.code=0

23535 SUBEXIT

23540 L

23545 Errorl:!

23550 I=ERRN

23555 CALL Set.errn(Il.Ret..code)

23560 0OFF ERROR
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23565 ASSIGN aFile TO =

23570 SUBEND

23575 !

23580 SUB Put-index(INTEGER Ret._code)

TSB! storokonok ok ot okok o ok s s sk sk ek s s sk skt skl e sk sk 3Rk ok oK 3R ok ok e

23590 =

23595 = Write the Index-File

23600 ix

2605 1 sk ek oK R KR K 3K HCR KR A ¢ ol st ok 3K sk bl ol ok o8 oK 3K O S R K K R A ok

23610 OPTION BASE 1

23615 COM /Index_data/ INTEGER File_numsIdx_chit$(*)
23520 COM /Index_data/ Idx_unit$(k),Idx_name${x),Ildx_dated(*x)
23625 INTEGER I

23630 !

23635 Put.index:!

23640 ON' ERROR GOTO Errorl

236645 ASSIGN aFile TO “INDEX tHP9122,700,1"
23650 CUTPUT @File liFite_num

23655 FOR I=1 TO File_num

23660 OUTPUT aFile,I+1l:Idx_chit$(I),Idx_units{l),:Ydx_name$(l),ldx_dates(I)
23665 NEXT I

23670 OFF ERROR

23675 ASSIGN aFile TD =

23680 Ret_code=0

23685 SUBEXIT

23690 !

23695 Errorl:!

23700 I=ERRN

23705 CALL Set.errn(I.Ret_codas>

23710 OFF ERROR

23715 ASSIGN aFile TO =*

23720 SUBEND

23725 |

23730 SUB Get_Tile(File$,INTEGER Ret.code)

23735 ] ook ok ok ok koK K 5K K 3 K Y H 3 K SR O HCHROR 30K 50KOR 3K ORI K e K

23740 |!=*

23745 1= Read the Data-file

23750 =

237SS | steokokof ook oROR Kok st S8 5K R o 3 o€ o 3 5 5K 3 o SH 3K s S ok 8 6 3ok o oF o o e e

23760 COPTION BASE 1

23765 COM /Index_data/ INTEGER File_num.Idx_chit$(x)
23770 COM /Index.data/ Idx_unit$(x),Idx_name$ (k) ,Idx_dateS(x)
23775 COM /File_datas/ Chit_x$.Unit_x$.Name_x$.Date_x$
23780 COM /File_data/ REAL Sample_.l¢(*x),Dilute(*x)
23785 COM /File_data/ REAL Sample_2{x),INTEGER Cup_num{*), BottLesS(*)
23790 COM /File_data/ REAL Inp.vials(x),Mea.vials(x)
23795 INTEGER I.Flag

23800 !

23805 Get_fite:!

23810 I=1

23815 Flag=0

23820 WHILE Flag=0 AND I<{=File_.num

23825 - IF File$=Idx..chit$(I> THEN
23830 Chit.x$=Idx_chits(I)
23835 Unit_x$=Idx_units(l>
23840 Name_x$=Idx_name$(I)
23845 Date.x$=ldx._.dated (I
23850 Flag=1

23855 _END IF

23860 I=1I+1

23865 END WHILE
23870 IF Flag=1 THEN

23875 ON ERROR GOTOD Errorl

23880 ASSIGN aFile TO File$&":HP9122.700,1"

23885 FOR I=1 TO 4

23890 ENTER @File.I;Sample_1(I).Dilute(I)

23895 NEXT I

23900 FOR I=1 TO 20

23905 ENTER @F ile.I+4:Bottles${(I).Cup.numlI),.Sample_2(I)
23910 NEXT I

23915 FOR I=1 TO 20

23920 ENTER QF ile,I+264;Inp_vials(I).Mea_vials{(l)
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23925 NEXT I

23930 OFF ERROR

23935 ASSIGN AFile TO =
23940 Ret_code=0

23945 ELSE

23950 Ret_.cade=3

239355 END IF

23960 SUBEXIT

23965

23970 Errorl

23975 I= ERRN

23980 CALL Set.errn(I,Ret.code’

23985 OFF ERROR

23990 ASSIGN aFile TO =

23995 SUBEND

24000 !

24005 SUB Put..file(INTEGER Splutjon.Ret-code?)

26010 | shesestoolooleshoromr ki sk sk sk 2 sk b e te e sk sk oK 3K ok st e o o HOR o3k SR K SOR sk

24015 !

24020 !x* Write the Data-File

24025 !x

264030 | ok ok kR o R K 3K K K K 3K 3K O K R SR 3K R R YRR 5 3 3K 3K 1K 9K K 3K K %

24035 OPTION BASE 1

24040 COM /Chit_data/ Unit$(x).Chits(x),Name$(x), Dates(*)
24045 COM /Bottle_data/ Bottled(x),Inp.vial (%)

264050 COM /Result/ REAL Sample_lst{(x),Ditution(k)

24055 COM /Result/ REAL Sample.2nd(x),INTEGER Cup.no(x),REAL Mea_vial{x)
24060 COM /Index.data/ INTEGER File.num.Idx.chits(x>
24065 COM /Index.data/ Idx_unitd(#)Idx_named(kx),Idx_date$(x)
26070 INTEGER I

24079 !

24080 Put.file:!

24085 Ret-.code=0

24090 IF Chit$<¢Solution)<>RPTS{(" ",8) THEN

26095 CALL Get_index(Ret.code)

24100 IF Ret_code=0 THEN

24105 FOR I=1 TO File.num

24110 IF Chit$(Solution)=Idx_chit$¢I> THEN

24115 Ret.code=5S

24120 END IF

24125 NEXT I

24130 IF Ret_code=0 THEN

24135 ON ERROR GOTO Errorl

26140 CREATE BDAT Chit$(Solution)&":HP¥122,700,1",:48,20
24145 ASSIGN aFile TO Chits(Solution>&":HP?122,700,1"
264150 FOR I=1 7O 4

24155 SUTPUT aFile,IiSample.lst(Salution.IY,0ilution{(Sotlution.I)
24160 NEXT I

24165 FOR I=1 TO 20

24170 OUTPUT aFile,I+4;iBottle$ (I ,.Cup_no{Solution.,I) :Sample_2nd(S
olution.I>

2¢17S NEXT I

24180 FOR I=1 TO 20

24185 CUTPUT aFile,I+24;Inp_vial(I>,Mea_vial(I)
264190 NEXT I

2¢19S OUTPUT aFile,45:Chit$(Solution)

24200 OUTPUT @File.46iUnits(Solution?

‘26205 DUTPUT aFile,47:Name$(Solutiond

24210 QUTPUT aFile.48iDates(Solution)

24215 OFF ERROR

26220 ASSIGN AFile TO =x*

264225 !

24230 File_num=File_num+l

26235 Tdx_chit3(File_num)=Chit$(Solution’

24240 Idx_unit$<File_num)=Unit$(Salution)

24245 Idx_name$(File_num)=Name${(Solution>

24250 Idx_-date$(File_num)=Date$(Solutiond

24255 CALL Put.index(Ret.code)

24260 END IF

24265 END IF

24270 END IF
24275 SUBEXIT
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24280 !

264285 Errorl:!

264290 I=ERRN

264295 CALL Set_errn{I,Ret_code’

24300 OFF ERROR

24305 ASSIGN aAFile TOD *

24310 SUBEND

24315 !

26320 SUB Get_dtfile(INTEGER Ret-code)

2G2S L skerook sk e ok ok oK ok sk ok 2k 2k 2k 35 SH e 8 ¢ e o€ e il ok oK sk ok ok ek ke Hokok

24330 !

24335 =

26340 %

26345 1 cstosion ok ook sk i ok ok ot i ofe oK ok st K st ok el ke st afe sl ok ot ol o e ok sfe ok oK Ak ke ofe ook ok

24350 OPTION BASE:1

26355 COM /Chit.data/ UnitsCk) ,Chits(x) Name$(x),Dated(x)
24360 COM /Sample_1/ REAL Sl_sample(#),S1_dilute(*)
26365 COM /Sample_2/ INTEGER S2.cup(*),52_numbers(#),REAL S2_sample(*)
24370 CAOM /Bottle_data/ Bottle$(x),Inp.vial (x)
26375 INTEGER I.J

24380 !

24385 Get.dtfile:!

24390 ON ERROR GOTO Errorl

26395 ASSIGN @aFile TO "DTFILE:HP9122.700,.0"

26400 FOR I=1 TO 2

264405 ENTER @Filei;Units(I>.Chits<(I) Name$(I)

24410 FOR J=1 TO ¢

26415 ENTER aFileiSl_sampled(I.J),S1_ditute(I.J>

24420 NEXT J

24425 FOR J=1 TO 20

24430 ENTER @File:S2_cup(l.J>.S2 numbers(I.J).S2_samplecI,t)
24435 NEXT J

24440 NEXT I

24445 FOR I=1 TO 20

24450 ENTER 9FileiBottle$(I) Inp.vialdl)
24455 NEXT I

26460 ASSIGN aF ile TO =

24445 OFF ERROR

24470 FOR I=1 TO 2

26475 ChitS(I)=RPTS(" ",8)

26480 Date$(I)=RPTE(" ".8)

24485 NEXT 1

264490 FOR I=1 TO 20

264495 Bottle$(I)=RPTS(" ".,&)

24500 NEXT I

245085 SUBEXIT

24510 - !

245135 Errorl:!

24520 I=ERRN

26525 CALL Set_errn(l,Ret_code)

24530 OFF ERROR

24535 ASSIGN aFile TO =

24540 SUBEND

24545 |

24550 SUB Put_dtfile(INTEGER Ret_code)

Z2GS55S 1 skt s ook ot sk sk sk 3K 50 K 38 e ok ok 286 oK ok K AR MR OROR R AR sk ke
26560 %

26565 %

24570 =

2GSTS  oxokeoksteofofoof sk ok sk sk s ofe b o 3 oK R o sk 5K ok 2 o F 3¢ 338 o o oK ke o e K ok o ok o
24380 OPTION BASE 1

264585 COM /Chit_data/ Unit$(x),Chits(x) Names(*) .Dates(x)
24590 COM /Sample_1/ REAL Sl_.sample(*),S1.dilute(x)
24595 COM /Sample_2/ INTEGER S2_cup{%}),S2_numbers{x),REAL S2_sample (x>
246600 COM /Bottle_data/ Bottle$(*),Inp_vial(x)
2644605 INTEGER I.J

2465610 !

26615 Put_dtfile:!

26620 ON ERROR GOTO Errorl

26625 ASSIGN QFile TO "DTFILE:HP9122,700,0"
24630 FOR I=1 TO 2

26635 QUTPUT aF ile:iUnit$<I) . Chits(I) Name$(I)
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24640 FOR J=1 TO &

26645 DUTPUT aFileiSl_sample(Il.J),.S1_dilute(I.J)

24650 NEXT J '

26655 FOR J=1 TO 20

26660 BUTPUT aFiteiS2-cup(l.J),S2_numbers(I.J)S2_samplelI.JD
264665 NEXT J

24670 NEXT I

24675 FOR I=1 70O 20 )

24680 QUTPUT aFilesBottles(Id,Inp_vial{Il>
24485 NEXT I )

24690 ASSIGN aFile TD =

26695 OFF ERROR

24700 SUBEXIT

24705 ! '

24710 Errorl:!

264715 I=ERRN

26720 CALL Set.errn{(I.,Ret_code’

26725 OFF ERROR

24730 ASSIGN @FilLe TO =

24735 SUBEND

24740 !

26765 SUB Set_errn(INTEGER Err_code,Ret.code)
26750 1 stesfosiosteolcor ok e s om e sk ol o sk ok o ok ook A R a3 sk ok 25 fe sl s OBk 3ok o 8K ok K ok
26755 Il

26760 !x Conversion Error_code

24765 1%

26770 skokornskoRk sk ok o8 20 K O 33K 0K 3 ok 3K 3K K 303K 3 3 K 3K 3K K 3K ok e ok ke ek
264779 Set_errni!

26780 SELECT Err-code

26785 CASE 51.56

26790 Ret_code=10
24795 CASE S4

24800 Ret_code=5
24805 CASE 80

24810 Ret_.code=12
24815 CASE ELSE
24820 Ret.code=1

24825 END SELECT

24830 SUBEND

24835 !

24840 SUB Set_date(INTEGER Ret_code)

24865 1 st s sk ook akor ok o se e s b s b o ok 3ok sk sk sk sk o ok e ok o e e R A e e R KK
26850 %

24855 !x Set System-clock

26860 !x

26869 1 soktrteniook ok ok ok RO K 3h K 3K 3K ke 3¢ ke ok o e of e Sl ok 3 ok ok e oK e ok e ke o e ok

26870 OPTION BASE 1

24875 COM /Gmax.io/ IGmax-io

24880 DIM Buf$[17]

24885 DIM Years(4].Months(3).Dates[2]).Times$[8])
24890 !

26895 Set_date:!

26900 ON TIMEOUT SC(2Gmax.10),5.0 GOTO Timeout
24905 OUTPUT aGmax_io:"TD"

24910 ENTER 2dGmax_io:iBuf$

24915 Year$="19"&Bufs(1:2]

24920 Date$=Bufs[7:2]

24925 Time$=Buf${10:8]

264930 SELECT VAL(Bufs[4:2]>

26935 CASE 1

24940 Month$="Jan"
24945 CASE 2
24950 Month$="Feb"
24955 CASE 3
24960 Month$="Mapr"
24965 CASE 4
24970 Month$="Appr"
24975 CASE S
24980 Month$="May"
24985 CASE 6
24990 Month$="Jun"

24995 CASE 7
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25000
25005
25010
25015
25020
25025
25030
25035
25040
25045
25050
23055
25060
25065
25070
25075
25080
25085
25090
25095
25100
25103
25110
25115
25120
25125
25130
25135
25140
25145
25150
25155
25160
25165
25170
25175
25180
25185
25150
23195
25200
25205
25210
25215
25220
25225
25230
25235
25240
25245
25250
25255
25260
25265
25270
25275
25280
25285
25290
25295
25300
25309
25310
25315
25320
25325
25330
25335
25340
25345
25350
25355

-Month$="Jul"
CASE 8
Month$="ﬂug“
CASE ¢
Month3="Sep"
CASE 10
Month$="0ct"
CASE 11
Month$="Naov"
CASE 12
Month3="Dec"
END SELECT
SET TIMEDATE DATE(Dates&" "&Month$&" "&Year$)+TIME(Time$)
OFF TIMEOUT
Ret_code=0
SUBEXIT
Timeout:!
OFF TIMEDUT
Ret_.code=8
SUBEND
1

SUB Get_date(Date$)
!**********************************************
(K3

T Get Data on System-clock

P
!**********************************************

OPTION BASE 1
‘DIM Bufsf[12]
1
Get_date:!
Date$=" - - ¥
Buf$=DATES(TIMEDATE)}
IF LEN(Buf$>=10 THEN
Buf$=" "RButf$
END IF
Dates[1;2)=Bufs$[10:2]
Date$(?7:2)=Bufs[1:2]
SELECT Buf3$[4:3]
CASE "Jan®
Date$[4:;2])=" 1"
CASE "Feb"
Dates(4;2]=" 2"
CASE “"Mar" :
Dates[4:23=" 3"
CASE "Apr*
Dates$f4:2])=" 4"
CASE "“May"
Dates$[4:2]=" 5"
CASE "Jun"
Pates[4:2]=" 6"
CASE "Jul™
Dates[4:2]=" 7"
CASE "Aug"
Dates[4:2])=" 8"
CASE "Sep" .
Dates(4;2])=" ov
CASE "Det"
Dates[4:2]="10"
CASE "Noy"
Dates{g;2]="11"
CASE “Dec"
Date$[4;2]="12"
END SELECT
SUBEND
1
SUB Key_in{Set_no,Inp$%,.Guide$.INTEGER Key_no)

!****************************************************
%

I Input Function-Key or Data

K]
Emm**mm************m************m********************
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25360
25365
25370
25375
25380
25385
25390
25395
25400
25405
25410
25415
25420
25425
23430
25435
25440
25445
25450
25455
25460
25465
25470
25475
25480
2548S
25490
25495
25500
25505
25510
25515
25520
25528
25530
25535
25540
25545
25550
25555
25560
25565
25570
25575
233580
23585
23590
25595
23600
25605
25610
25615
25620
25625
25630
25635
25640
25645
23650
25655
25660
23665
25670
25675
25680
236853
25690
25695
25700
25705
25710
25715

-OPT
DIM

INT
3

S

!

Key_.in
RES
FOR

NEX
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
IF

END

foi
N=0
Pul
IF

ELS

END
Key
WHI
END
OFF
OFF
ouT
CAL
SUB

Kevybor
Key
N=1
WHI

ION BASE 1 :
Key_buf$[160).Fkey_set$(10Y(14]
EGER Pointer.Max_point.Jd.K,Puls

Set function-key ~-----======-

TORE Function

I=1 TO Set.no
READ Fkey_set$(*)
T1I
KEY 0 LABEL FKey_set$(1l),3 GOSUB KeyO
KEY 1 LABEL FKey.set$(2),3 GOSUB Kevl
KEY 2 LABEL Fkey.set$(3).3 GUSUB Key2
KEY 3 LABEL FKey_-set$(4>.,3 GOSUB Kev3
KEY 4 LABEL FKey.set$(5).,3 GOSUB Keyd
KEY S LABEL FKey_set$(&).3 GOSUB KeyS
KEY 6 LABEL FKey.set$(7),3 GOSUB Keyé
KEY 7 LABEL FKey_set$(8).3 GOSUB Key?
KEY 8 LABEL FKey_set$(9),3 GOSUB Key8
KEY 9 LABEL Fkey_set$(l0).,3 GOSUB Key?
Set.no=9 THEN

ON KEY 19 LABEL FKey.set$(10)>.,3 GOSUB Keyl?
IF

Input handling - -—-—--~—~--~
nter=0

s=0
LENC(Inp$>>0 THEN
Max_point=LEN(Inp$)
OQUTPUT 2;CHR$(255)&"#":Guides:" ":iInps:
OQUTPUT 2:RPTS(CHR$(255)&"<¢"LEN(InpS$));
ON KNOE8 .} GOSUB Knobx
ON KBD GOSUB Keybord
E
ON KBD CALL Dummy
ON KNDB .1 CALL Dummy
IF
~ho=-999
LE Key.no<-1
WHILE
KEY
KNOB
PUT 2:CHR$(255)&"#":
L Msg_disp(0>
EXIT

Keyboard Interrupt -----====---

d:!
-buf$=KB80%

LE N<{=LEN{(Key_buf3$> AND Key-no<-1
IF Key_buf${N;1]1=CHR$(255) THEN
SELECT Key_buf$[N+1:1]
CASE CHR$(255>
N=N+3
CASE IIBII . H<ll
IF Pointer>0 THEN
CUTPUT 2iKey_bufs[N;i21;
Pointer=Pointer-1 :
END IF
N=N+2
CASE "E"
Key_no=-1
CASE HJII'!IY".IIUII
OUTPUT 2iKey_buf$[N;2];
N=N+2
CASE ">“
IF IKLEN(Inp%> THEN
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25720 QUTPUT 2:Key_buts[N:2]:
25725 Pointer=Pointer+l
25730 END IF

25735 N=N+2

25740 CASE ELSE

25745 N=N+2

25750 END SELECT

25755 ELSE

25760 IF Pointer>=Max_point THEN
25765 N=999

257?770 ELSE

25775 OUTPUT 2:Key..buf3{N;1i];
25780 Pointer=Pointer+l
25785 Inp${Pointerill=Key_bufs[Nil]
25790 N=N+1

25795 END IF

25800 END IF

25805 END WHILE

25810 RETURN

25815 !

25820 !-~~~ Function-Key Interrupt ------
25825 !

25830 Key0D:!

25835 Key_no=0

25840 RETURN

258645 Keyl:!

25850 Key-no=1

25855 RETURN

25860 Key2:!

23865 Key_no=2

25870 RETURN

25875 Key3:!

25880 Key_no=3

25885 RETURN

25890 Keydg: !

25895 Key.no=4

25900 RETURN

25905 Key5:!

25910 Key_no=5

25915 RETURN

25920 Keyé:!

25925 Key_no=6

25930 RETURN

25935 Key7:!

25940 Key_no=7

25945 RETURN

23950 Key8:!

25955 Key_-no=8

25960 RETURN

25965 Key9:!

25970 Key_no=9

25975 RETURN

25980 Keyl@:!

25985 Key_-no=19

25990 RETURN

25995 !

26000 !-—~~—- Knob Interrupt --——-rcee--
26005 !

26010 Knobx:!

26015 Puls=Puls+KNDOBX

26020 WHILE ABS(Puls)>S

26025 IF Puls>0 THEN

26030 Puls=Puls-6

26035 IF Pointer<LEN{Inp$> THEN
26040 DUTPUT Z2:CHRS$(255&">":
26045 Pointer=Pointer+l
26050 END IF

26055 ELSE

26060 Puls=Puls+é

26065 IF Pointer>0 THEN

26070 OUTPUT Z2:CHR$(255)&"<";
26075

Pointer=Pointer-1
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26080
26085
26090
26095
26100
26105
26110
26115
26120
26125
26130
26135
26140
26145
26150
26155
26160
26165
26170
26175
26180
26185
26190
26195
26200
262035
26210
26215
26220
26225
26230
26235
26240
26245
26230
26255
26260
26265
26270
26275
26280
26285
26290
26295
26300
26305
26310
26315
26320
26325
26330
26335
26340
26345
26350
26355
26360
26365
26370
26375
26380
26385
26390
26395
26400
264035
26410
26415
26420
266425
26430
26435

END IF
END IF
END WHILE
RETURN

{=—==-~ Function Label ----w—--u--—--
]
Function:!
DATA " Input data "+" Measurement
DATA " i 1"
DATA " 4 "
DATA n i i
DATA " A solution “." B solution
DATA " Print "y
DQTA [1] n n
DATA * v,m Menu
DATA "previous data "." lst sampling
DATA *® Next M
DATA [1] n n
CATA ™ v Return
DATA " n n
DATA " Back Y
DATA 113 1] "
DATA " Ly Return
DATA i " (1]
DATA ™ ",
DATA " ry
DATA * won Return
DATA " Start "," Set-up (OL2O
DATA " " H .
DATA " . " "
DATA L1] n " Menu
! DATA " Directory "W Display
DATA " Directory "
DATA " Format disk *,"
DATQ [1] 11 [}
DATA " ", Menu
DATA ™ Next .,
DATA " 11l H
DATA " o
DATA ™ ", Return
CATA " e
DATA " won
DATA " o
DATA " ", CEND?Y
SUBEND
1

W s 8 e A w W m W oW W e M W M M E e M w4 om ¥ om % m % oW @ ow oW e o m e om

SUB Msg.disp(INTEGER Msg_no)

" i
[}

"

L1} "
1

H

non
L]

u

i n
1]

Print result
Vial

2nd sampling

Print
Print

1 e e 2k ok b 3o a3 o0 236 3¢ SK e 3K 40 b e 3K e e 36 2k e ok o ok 7K oK sfe B e B e He e 8 ok 33 o ok e ek e st sdeke

I
% Display Message
1y

!***********************************************i***

OPTION BASE 1
COM /Message/ INTEGER Msg.flag
DIM Bufs[32]
INTEGER I
]
Msg_disp:! ;
IF Msg_no>0 AND Msg.no<l9 THEN
RESTORE Message
FOR I=1 TO Msg_no
READ Bufs
NEXT I
BEEP
ICALL K_move{0.21>
'CALL K_Label(Butfs)
CSIZE 8..4
MOVE 5,58
LABEL Buf$
Msg_flag=Msa.no
ELSE
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26440 IF Msg_flag<>0 THEN
26445 RESTORE Message
26450 FOR I=1 TO Msg.flag
26455 READ Buf$

26460 NEXT I

26465 I1Buf$=RPTS("!!",16)
26470 'CALL K_move(0,21>
26475 1ICALL K.label{Buf$>
26480 CSIZE 8., .4

26485 MOVE 5,58

26490 PEN -1

26495 LABEL Buf$

26500 PEN 1

26505 Msg..flag=0

26510 END IF

26518 END IF

26520 SUBEXIT

26525 !

26530 l----- Message data —--——=----

26535 !

26540 Message:!

2654S DATA “Error in data input "
26550 paATA “"Error in input format “
26558 DATA "No report number "
26560 DATA "Error in data preset .
26565 DATA "Wrong report number "
26570 DATA "Insutticient number of vial "
26575 DATA "Insutticient number of cups "
26580 DATA "Malfunction "
26585 DATA "Abort Measurement "
26590 CATA "Wrong disk "
26595 DATA "Disk overflow "
26600 OATA "Disk set error "
26605 DATA "Disk I/0 error "
26610 DATA "
26615 DATA "In set-up (DL-20> "
26620 DATA "End of measurement "
26625 DATA "Set Automatic-Mode ! . "
26630 DATA "

26635 SUBEND

26640 |

26645 SUB Kanji-conv(Buf$.Kanjis>
DAGDOY | vk e ook e sk st ok ob o ok ok 3 e e o e b s o o of o o e e ok ok e e sk ok s e obe sk e she sk e ok sk skoR e Ok
26655 =%

26660 =% Conversion ASCII to Kanji-Code (half-mode’
26665 |*

2GGTO 1 skesi s o stk ok He s she s R 3 oH R K R K SR e 3 IR MK K 95 98 3 K R AR R oK 3k 2ROk 3 2R ek He ok ol oK Heofesie
26675 INTEGER I

26680 !

26685 Kanji_conv:!

26690 Kenjis=""

26695 FOR I=1 TO LEN(Buf3$>

26700 SELECT Buf$[I:il])

26705 CASE "!" TO "™¢

26710 Kanjis[2xI-1:2)=CHRS$(46)&BufS$[I:1]

26715 CASE "." TO "="

26720 Kanjis$[2*I~132]=CHR$(47)&CHRS(NUM(ButS[(I:1])-128)
26725 CASE ELSE

26730 Kaniis[2xI-1;2]=CHR$(47)&CHRS (96D

26735 END SELECT

26740 NEXT I

26745 SUBEND

26750 !

26755 SUB Dummy

ZE TGOV stk shoe sbe she se sk o K RO e R OR i % Ol Heake i ook st sk e st sl e ok koK koK k%
26765 x

26770 !« Dummy Routine

26775 1% )

2O TR0 Toakoskosiok sk vt e o o 2K ok s e abe s 2K v e ok abeobe o o 8¢ ok ke o ok R ok o ok e ek ek ek
26785 SUBEND

26790 !

26795 SUB TestlO
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26800 1 st skolokoR Ho%

26803 !

26816 FscaooRom ok soak sl o

26815 COM /Robot/ INTEGER Now.posisHand,REAL Length.Hight.Turn
26820 INTEGER Ret_code

26825 REAL H

26830 Testlo:!

26835 INPUT "Hight=".,H

26840 IF H=-1 THEN GOTO Testl2

26845 IF H=0 THEN

26850 CALL Motor_1(3,-1.Ret_code)
26855 Hight=0

26860 ELSE

26865 CALL Motor.l(Z.H.Ret.code)
26870 Hight=Hight+H

26875 END IF

26880 PRINT TABXY(10.10).Hight
26885 GOTO TestlO

26890 Testl2:!

26895 INPUT "Turn =",H

26900 IF H=-1 THEN GOTO Testl3
26905 IF H=0 THEN

26910 CALL Motor_2(4,-1,Ret.code)
26915 Turn=0

26920 ELSE

26925 CALL Motor.2(2.H,Ret.code)
26930 Turn=Turn+H

26935  END IF
26940  PRINT TABXY(10,11),Turn
26945 6070 Testl2

26950 Testl3:!

26955  INPUT “"Length=",H

26960  IF H=-1 THEN GOTO Testl4
26965  IF H=0 THEN

26970 CALL Motor.3(4,-1,Ret.code)
26975 Length=0

26980 ELSE

26985 CALL Motor_3¢(2.H.Ret_code)
26990 Length=Length+H

26995 END IF

27000 PRINT TABXY(10.12).Length
27005 GOTO Testl3

27010 Testlég:!

27015 INPUT "Hand=".H

27020 IF H=-1 THEN GOTO TestlO
27025 IF H=0 THEN

27030 CALL Motor_4(3,~1.Ret_code)
27035 Hand=0

27040 ELSE

27045 CALL Motor_4(l1.H.Ret_code)
27050 Hand=1

27055 END IF
27060 PRINT TABXY(10,13),Hand
27065 GOTO Testld
27070 SUBEND
27075 !
27080 SUB Test20
27089 1 ook ot om ok ok dokoR ok
27020 %
27099 1 steokok o oK Ok b AR K R 3K OK e K
27100 COM /Robot/ INTEGER Mow_posi.Hand,REAL Lenath.Hight,Turn
27105 INTEGER I.J.Ret_code
27110 Test20:!
27115 INPUT “"Carm)POSI.CUP",I.J
27120 CALL Move_arm{(I,J.Ret_.code)
27125 PRINT Length.Hight.Turn.Ret._.code
27130 INPUT "<C(hand> POSI.CUP",I.J
27135 IF I>=0 THEN
27140 CALL Move_hand{I.J,Ret_code)
27145 PRINT Length.Hight.Turn.Ret.code
271S0 END IF
27155 GOTO Test20
27160 SUBEND
27165 !
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List of movement test program “MOVE TEST”
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1000 ! RE-STORE "MOVE.TEST"

1010 ! e abe o 3 2K 2B ok S 3R o a4 336 50 4 3 OO e 3 3 38 o0 35 oK HE SR 0 SR S K e A K R 3K 3K SRR e R KoK
1020 ! * The Automated Gravimetric Sampling System *
103¢ ! * (PNC) *
1040 ! * 60B-010L *
1950 ! she e 3¢ 250 K 336 h A o o3 Ak 256 a6 2K R K K s A OB SR O S ke T Tk e s R bR ke e I A SRR R R R K iR OR R sk
1060 OPTION BASE O

1070- DIM Label$(4,1)>[15]

1080 OUTPUT 2:"SCRATCH KEYX"3:

1090 OUTPUT 2:i"KX":

1100 GCLEAR -

1110 PRINTER IS 30

1120 PRINT CHR$(27>&"B"ECHR$(?72);

1130 FRINTER IS CRT

1140 DISP “GMACS Clear”

1150 Io_gmacs=709

1160 Pm-_gmacs=710

1170 Rs_232=9

1180 Cw=0

1190 Ccw=l

1200 RESTORE Key_label

1210 READ Label$(x)

1220 Key..label: DATA Right.Left.Cown.Up.Back.Forward.0ff.Catch,Sample in.,Samp
le out

1230 L

1240 CONTROL Rs_232.3:;2400 ! 2400 baud .
1250 CONTROL Rs.232,4:2+0+8+16 ! 7-bit ASCII,1 stop b1t even parity
1260 CALL Init_22¢(Io_gmacs.8Gmacs_io’ ! GMACS I0 CLEAR
1270 CALL Init.22(Pm..gmacs,aGmacs_pm) ! GMACS PM CLEAR
1280 FOR Channel=0 TOQ 4

1290 CALL Mi_pm{(@Gmacs_pm.Channel.0,2,50,600,1000)
1300 NEXT Channel

1310 CALL Init_dil20(Rs.232,dRs_232c) I DL 20 RESET
13720 Key_.setl: OFF KEY

1330 DUTPUT 2;3"HX";

1340 DISP "“";

1350 ON KEY O LABEL "Cup turn ¥ GOTO Cup.turn

1360 ON KEY 1 LABEL "Mixing ON " GOTO Stirrer-on

1370 ON KEY 2 LABEL "Vial turn * GOTO Vial~turn

1380 ON KEY 3 LABEL “"Bal.cover op. GOTO Caver.open

1390 ON KEY 4 LABEL "END PRG, * G0TO End.prg

1400 ON KEY S LABEL " " GOTO Key.setl

1410 ON KEY & LABEL "Mixing OFF " GOTO Stirrer-off

1420 ON KEY 7 LABEL * " GOTO Key.setl

1430 ON KEY 8 LABEL "Bal.cover cl." GOTO Cover.shut

1440 ON KEY 9 LABEL "EXIT " G070 Key.set2

1450 LOOP

1460 CALL Status_disp{3Gmacs-.io.dGmacs_-pm)

1470 END LDOP

1480 Key.set2: OFF KEY

1490 DISP "“;

1500 OUTPUT 2:7#X":

1510 ON KEY O LABEL "ROBOT Turn " GOTO Turn

1520 ON KEY 1 LABEL "ROBOT Up/Down" GOTO Up_dn

1530 ON KEY 2 LABEL "ROBOT arm " GOTO Arm

1540 ON KEY 3 LABEL "ROBOT Catch " GOTO Cach

1550 ON KEY 4 LABEL "Sampling " GOTO Sample

1560 ON KEY S LABEL "Bal. Data " GOTO Batance_data

1570 ON KEY 6 LABEL "Bal, Tare " GOTO Tear-reset

1580 ON KEY 7 LABEL "DL-20 Start " GOTO DL-.20

1590 ON KEY 8 LABEL "Bal.Data PRT " GOTO Bal.print

1600 ON KEY 9 LABEL "EXIT GOTC Key.setl

1510 LOoP

1620 CALL Status.disp(dCmacs_io.dGmacs_pm?

1630 END LOOP

1640 H

1450 !

1660 ff1tirteand KEY SET 1 N N R R Ry
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1670
1680
1690
1700
1710
1720
1730
1740
1730
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380

89-062

Cup_turn:DISP "suokksssx Rotate the turntable for the cups ssokksoiomkk

OFF KEY
CALL Cup~turn(dGmacs.ia’
GOTO Key.setl

1

Stirrer_oniDISP " soloksiiokskokakork oKk
OFF KEY
CALL Sb_22¢(aGmacs-i0.0.2)
GOTO Key_-setl
] R

Vial_turn:DISP 'siokkdsiksk Rotate the
OFF KEY
CALL Vial.turn(adGmacs_io?
GOTO Key.setl
1

Cover_open:DISP " sskokickdoiokkskskk Open
OFF KEY
CALL Cover-open{adGmacs_io)
G070 ?ey-setl

Stirrer_off:DISP " sokjoxmaksokddk Stop
OFF KEY
CALL Rb_22(3Gmacs_i0.0,2>
GOTO Key_setl
1

Cover_shut:DISP " sowdokdcksckicks Close
OFF KEY
CALL Cover_-shut(aGmacs_io)
G070 Key.setl
]

trrrireerenl

Rotate the stirrer sskooksoksomkoksorsokks

turntable for the viales ik

the balance cover Hokskskoksdkskdoksororox 't

the stirrer dokkororoksioksk sk ok kodokok fok !

COVEr Hesoskom sk e ko sicsk iR sleoroRok

the ba[ance

S T T T O O O O Y B

........... KEY SET 2 AR R R A NN R R RN
Turn DISPE " sokoromsok ok ko ok kKoK ok ROBOT TURN 56 246 3¢ 3¢ S S K 3he 33 e R AR He e e ¢!
Ch=0
Pulse=5000
GOTO Select
Up_dn: DISP 'seksokskoRBoRRKRMOK ROBOT UP/DOWN sk ke ake e ok e 3 OR SRR R kojoR !
Ch=1
Pulse=35000
GOTO Select
Arm: OISP "ssokkkk  ROBOT Extensien and Contraction sksksksdork”
Ch=2
Pulse=1500
GOTD Select
Cach: DISP  Makoksiokokorkk kK ROBOT CATCH A e SRR S e e ke ke V!
Ch=3
Pulse=400
GOTO Select
Sample: !
Ch=4
Pulse=7000
INPUT "Sample Pulse".Pulse
DISP "sokksoorskdork Sampling Mechanism sdcikdokmn!
GOTO Select
1
Select:!
OFF KEY
ON KEY O LABEL "Reset " GOTO Positdion
ON KEY 1 LABEL Label$(Ch,0) GOTO Pm.cw
ON KEY 2 LABEL Label$(Ch,1) GOTO Pm_ccw
ON KEY S LABEL “Stap " GOTO Pm_stop
ON KEY ¢ LABEL "EXIT * GOTO Exit
LOOP
caLl Status.disp(dGmacs_ioc,dEmacs.pm)
END LOOP
Pasition:!
SELECT Ch
CASE 0.4 ! CCW
Cw_ccw=1l
CASE ELSE
Cw_ccw=0 CW
END SELECT

CALL Mh_pm(aGmacs_pm:Ch.Cw_ccw)
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2390 GOSUB Limit_st

2400 GOTO Select

2610 Pm_cwi!

2420 CALL Ma.pm(@Gmacs.pm.Ch.Cw.Pulse?
2430 GOSUB Limit-st

26440 GOTA Select

2450 Pm-.ccw:!

2460 CAlLL Ma_pm(aGmacs_.pm.Ch.Ccw.Pulse)
2470 GOSUB Limit.st

2480 GOTO Select

2490 Pm_stop:!

2500 CALL Ms_pm(aGmacs_pm:Ch.0)

2510 GOTO Select

2520 Exit:!

2530 CALL Ms_pm(aGmacs_pm.Ch.0)

2540 GOTO Key_set2

2550 Limit.st:!

2560 LoorP

2570 CALL Ds.pm(@Gmacs.pm.Ch.2.5t>

2580 EXIT IF BIT(St.5)=0 ! PM Stop
2590 END LOOP

2600 RETURN

2610 i

2620 Balance_data:DISP * swokxskeksokkior BAL., Data INPUT  seskorsrooksorsoioksorsomsok
2630 OFF KEY

2640 ON KEY @ LABEL "EXIT" GOTO Key-set2

2650 Bal_disp:!

2660 Logp
2670 CALL Balance_data{@Gmacs-io.Balance_data$.Bl.data)
25480 DISP "Balance Data ";Balance_data$[l.,2]&" “;Bl_datas:" g "

2690 END LODOP
2700 Tear.reset:DISP "okookoksonsksokskorok kol TARE RESET skt o ke ke ke ok oK ook ot e !
2710 OUTPUT dGmacs-ioi'"TA"
2720 WAIT 2
2730 GOTO Key_set?2
2740 !
2750 DL_20: seoorssciooicksolcidoioiok DE=20 Start  skorskokoiokorstoforsrod ok siolkook koo ok slolkok
2760 OFF KEY
2770 Kishaku=20 )
2780 INPUT "Dilution amount Input [ml] ".Kishaku
2790 DISP "sekdorsorsororsioraoroksdkok DL—20 Start  soeorokokokodoro ook ok dokfoior ol dorsiolok !
2800 CALL DL.20(3Rs_232c.Kishaku?
2810 GOTO Key.set2
2820 !
2830 Bal_print:!
2840 CALL Bal_print(adGmacs.io)
2850 GOTO Key.set2
1

2860 !

2870 End_prg:!

2880 PRINT CHR$(12>

2890 END

2900 !

2910 !

2920 SUB Status.disp{(adGmacs_io.,a3Gmacs-pm)

2930 P stoksdoksoiotoiolokdordoksioroksk LIMIT PRINT  okomeokeicok ok ok s sk o ol ok sk okoak ok ok ok kot sk ol 5 ok sk ok % sk okl ok ok
2940 OPTION BASE Q

2950 CALL Di_.22¢(dGmacs~.i0,0,Bit0,Bit0%)

2960 CAtL Di-22(dGmacs_ic,1.Bitl.Bitls$)

2970 CALL Di.22¢aGmacs_-i0.2,.Bit2,Bit2%>

2980 PRINT TABXY(1.1):

2990 PRINT USING "10X.K./";"sokdoksoksiordoriook  Status(1:0ONOIOFF) ekokokaioorkakokkok
etk

3000 PRINT USING 3010;"Auto ".BIT(Bit0.0),"Manuw.",BIT(Bit0.1)."Stop" . .BIT(Bit
0.2)

3010 IMAGE 10X.2¢(SA,3X,2,15X).5A.3X.2

2020 PRINT USING "10X.70A "“sRPTS("-".,67)

3030 Jo_im:IMAGE 10X,25AsZ2+10X,25A,2

2050 PRINT USING Io_im:"Cup reset ",BIT¢(Bit0D,3),"Vial reset "WBI
TEit1.

300 PRINT USING Io_imi"Cup position ", BIT¢(Bit0.4)."Vial position
"L.BIT(Bit1l.1

3060 PRINT USTING Icz.im:i"Cup hold pasi. ", BIT(Bit0.S)."Vial hold posi.
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Cown ".BIT(Bitl.2)

3070 PRINT USING "46X,.25A.2":"Vial hold posi. up ".BIT(Bitl.3)
2080 PRINT USING "10X.708 ":RPTH("-".867)

3090 PRINT USING "10X,25A.2"i"Bal.cover Qpen ",.BIT(Bitl.4>

3100 PRINT USING "10X.,25A.Z2":i"Bal.cover Close".BIT(Bitl.S)

3110 PRINT USING "10X.70A ":iRPTH("-",67)

3120 FOR I=0 TO 4

2130 CALL Ds.pm(aGmacs_pm,I,2.5t{(I)>

3140 NEXT 1

3150 PRINT USING "I0X.19A2ASX3A,27X.2A.2X.3A" i "Motor Limit "L, CWT, O

"C”" llccwll ’

3160 Pm_iml:IMAGE #.10X.29A8.X.2.7X.2

3170 Pm.im2:IMAGE 8X,19A.X.2.7X,2

3180 PRINT USING Pm.iml:i"Turn "yBITCSECD) 3),.BITC(SE(0) 2D

3190 PRINT USING Pm.im2;:"Up/Down "LBIT(St(1),3),BIT(St(1),2)

3200 PRINT USING Pm.iml:"Arm "LBIT(SE(2) . 3),.BIT(SE(2Y) 2D

2210 PRINT USING Pm.im2:"Catch L BITC(St(3),3),BIT(St(3).2)

3220 PRINT USING Pm.iml;"Sampling ".BIT(S5t<(4).3).BIT(S5t(4>.2)

3230 SUBEND

3240 !

3250 !

3260 SUB Cup-turn{aGmacs_io)

3270 ! sokksioldolioikk Rotate the turntable for the CUps Rkkokcodkk

3280 ON KEY 9 LABEL " EXIT" GOTO Stop

3290 CALL Sh.22¢3Gmacs.io,0.17

3300 LOoP

3310 CcaLL Di.22¢(aGmacs_i0,0,.B8it0,.8it0%)

3320 EXIT IF BIT(BitD.4)=0 I e POSITION OFF
3330 END LOOP

3340 WAIT .1

3350 CALL Rb-22¢(2Gmacs_.i0.,0,1>

3340 LOOP

3370 cAaLL Di._22(3CGmacs—-10+0,Bit0,Bi1t0%)

3380 EXIT IF BIT(Bit0,4>=1 | it POSITION ON
- 3390 END LDOOP

3400 SUBEXIT

3410 Stop:CALL Rb_22(3Gmacs.i0.,0,1)

3420 SUBEND

3430 !

3440 !

3450 SUB Vial_turn{(dGmacs.io)

36460 Daokdorsororkskse Rotate the turntable for the vials sssoksiorskorsk

3470 ON KEY ¢ LABEL " EXIT™ GOTOD Stop

3480 CALL Sb..22(2Gmacs-io.,0.4)

3490 LOOP

3500 CALL Di.22¢(9dGmacs_.io,1,Bitl.8itls>

3310 EXIT IF BIT(Bitl,1>=0 ! e POSITION QOFF
3520 END LOOP .

3530 WAIT .1

3540 CALL Rb.22(aGmacs-10.0.4)

3550 LOCP

3560 CALL Di.22¢aGmacs- 10.1 Bitl.Bitl$)

3570 EXIT IF BIT(Bitl,1)=1 b - POSITION ON
3580 END LOOP

3590 SUBEXIT

3600 Stop:CALL Rb.2Z2(2Gmacs_jo.0.4)

3610 SUBEND

3620 !

3630 !

3640 SUB Cover_open{adGmacs.io) )

3650 1osteskoksioksorsorofokokoloeioloiololorkd. Open the balance cover swomoiorsolssokokoik roomloR R kor ¥orR R
3660 ON KEY @ LABEL " EXIT" GOTO Stop

3670 CALL Sh_22(3Gmacs-.ioc.0.8)

3680 LOoOP

3690 CaLL Di_22(3Gmacs-io0.1.Bit1.Bitls)

3700 EXIT IF BIT(Bitl.4)=1 U el Cover Open
3710 END LOOP

3720 Stop:CALL Rb_.2Z2(3Gmacs-i0.0.8)

3730 SUBEND

3740 !

3750 !

3760 SUB Bal.print(aGmacs.io)
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3770 VoseookpersRoioraoioolorloksokoroaokk Bal, Data Pript ook kokstok kom ook sk ok kokokokok
3780 OPTION BASE 1

3790 OIM Bal_data(50)

3800 MAT Bal_data= (0

z810 Count=1

2820 OUTPUT 3Gmacs.ioc:"“TD"

3830 ENTER @Gmacs_io:Td$ P ommmmmmmmm DATE TIME
3840 OFF KEY
3850 DISP

3860 Key_set:!

3870 ON KEY O LABEL “BAL.DATA" GATO Bal.print

3880 ON KEY 1 LABEL "BAL.TEAR ¥ GOTO Bal_tear
3890 ON KEY 2 LABEL "BAL.COVER op." GOTC Cover-open
3900 ON KEY 32 LABEL "BAL.COVER cl." GOTO Cover.shut
3910 ON KEY 9 LABEL “EXIT " GOTO Exit

2920 LooP

3930 END LOOP

3940 Bal.print: !

3950 OFF KEY

3960 Bal_data(Count)=0

3970 FOR I=1 TO 10

3980 CALL Balance.data(aGmacs_io.Balance_data$.Bl_.data)
3990 Bl_data=INT(BL_data*10000>/10000

4000 IF Balance-data$[{1,2J="S " THEN

4010 Bal_data(Count)=BlL_data+Bal_data(Caunt)

4020 ELSE

4030 GOTO Bal_print

4040 END IF

4050 NEXT I

4060 Bal.data(Count)=Bal_data(Count)/10

4070 DISP USING "“2D,5X,20A.M30.4D,2X,A"iCount."Balance Data".Bal_data(Count).
I!gll

4080 PRINTER IS 30

4090 IF Count=1 THEN

4100 PRINT USING "5/"

4110 PRINT USING "30X,K,3/":"Balance Data Result"

4120 PRINT USING "41X,K,2/"i"Signature NSB"ERPTS{("_.".20)
4130 PRINT USING "SOX,.K.2/"i"IAEA"ERPTHC"_",20)

¢140 PRINT USING “S0X.K.2/":i"Date 19"&7d$[1.8]

4150 END IF
4160 PRINT USING 4170;:;Count,"“Balance Data".Bal_data{Count),"g"
4170 IMAGE 10X."(¢(",2D,">",5X,204,M30.4D,2X.,A
4180 FRINTER IS CRT
4190 Count=Count+1l
4200 IF Count=11 THEN Average
4210 GOTO Bal.print
4220 !
4230 Bal_.tear: !
4260 OFF KEY
4250 DUTPUT aGmacs_io:"TA"
4260 WAIT 2
4270 GOTD Key_set
4280 !
4290 Cover_open: |
4300 OFF KEY
4310 CALL Cover_open{@Gmacs_jo}
4320 GOTO Key-set
4330 !
4340 Cover.shut:!
4350 OFF KEY
4360 CALL Cover-shut{(@BGmacs_.1i0)
4370 GOTO Key_set
f

4380 !

4390 Average: !

4400 B=0

46410 C=0 .

4620 FOR I=1 TO Count-1
4430 B=B+Bal_datadl)
4440 C=C+Bal_data(i)~2

4450 NEXT I
G460 X=B/(Count-1>
4470 Sigma=S@R((C-{(Count-1>*X"2>/¢(Count-13-1>)
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4480 Cv=Sigma/Xx100
4490 DISP USING "20A.M3D.4D.2X.A.5X.3A M3D.4D,A";"AVERAGE ", X, "g""CV ".Cv."
4500 PRINTER IS 30
4510 PRINT USING "10X,K"iRPTE("-",40)
6520 Im.1l: IMAGE 19X,20A.M3D.4D,2X.A
4530 PRINT USING Im_1l:"Average".X."g"
4540 PRINT USING Im_.l:"Sigma”.Sigma."g"
4550 PRINT USING Im.1;"CV (%)",Cv,"%4"
4560 PRINT CHR$<¢12>
4570 PRINTER IS CRT
4580 Count=1
4590 MAT Bal_data= (0}
4500 GOTD Key.set
4610 Exit: !
4620 PRINTER IS CRT
4630 SUBEND

1

4640 !

4650 !

4660 sSUB Oum2

4670 !

4680 !

4690 SUBEND

4700 !

4710 !

4720 SUB Coaver-shut{(adGmacs~.i0>

4730 1 ostekoololoiorioioiciololororrsiorskoksk Close the balance cover seokoloksdoiorksosokek solorkokok
4740 ON KEY 9@ LABEL " EXIT" GOTO Stop

4750 CALL Sh_22(2Gmacs_i0.0.16)

4760 LoOP

4770 CALL Di_2Z2(2Gmacs_i0.1.Bitl.Bitls)

4780 EXIT IF BITC(Bitl,5)=1 L el Anr - A1 DN
4790 END LOOP

4800 Stop:CALL Rb_22¢(2Gmacs-io.0,16)
4810 SUBEND
]

4820 H

4830 !

4840 SUB Balance_data(dGmacs_ic.:Balance_datas,Bl_.data)
4850 ! 56 33 7 A0 R e A R Ok R e e Ba[_ Data Input 3K e 3¢OH 3 R R SR sk MO He R Rk
4860 ON TIMEOUT SC<(aGmacs-i0).5 GOTO Err

4870 ON INTR SC{aGmacs.io? GOTO Err

4880 OUTPUT @Gmacs-~io:"BD"

4830 ENTER 3Gmacs..joiBalance_.datas

4200 IF LEN(Balance_data$)>5S THEN

4910 Bl_data=VAL(Balance_data$[5.12]>/10.

4920 ELSE

4930 GOTO 4880

4940 END IF

4950 SUBEXIT

4960 Err: CALL Err_check(dGmacs_4i0."BD")
4970 SUBEND
1

4980 !

4990 !

3000 SUB DL.20¢(aRs_232¢.Kishaku)

5010 T opoafeste ook ok ek doORMKORMOR Hok koforsroksokoror. DL 20 Start  sokstoraiookoi o ok 5ok R 3 OR HOR AR KR KKk
5020 ON TIMEOUT SC(3Rs_232c¢2>.2 GOTO Exit-sub

5030 Buret=Kishaku/20 ; 20 mlL buret

3040 OUTPUT 2Rs.232c:iVALS(Buret) ! buretter strokes number
5050 DUTPUT aRs_232c;:"H" ! BURET Key

5060 WAIT Buretx3Q
5070 SUBEXIT
1

5080 !

5090 Exit-sub:!

S100 OISP "OL 20 TIMEOUT"™
S110 BEEP 1000.3

5120 SUBEND

5130 SUB Init_dL20(Rs_.232,2Rs-232¢c>

5140 U seskaioonrsk sorskoioR jolkoloR ook Aordorsk. DL 20 RESTE  esiorokoiok sk dom $0feom ok 3k fOR Mok Rotolok
5150 ON TIMEOUT Rs.232,2 GOTO Exit_sub

5160 ASSIGN @Rs_232c TO Rs.232

5170 OUTPUT aRs_232c:"L"”

5180 SUBEXIT
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$190 Exit-.sub:!

5200
5210
5220
5230
3240
5250
5260
5270
5280
5290
5300
53210
5320
5330
5340
S350
5360
5370
3380
S390
5400
5410
5420
$430
5440
5450
5460
5470
S480
3490
5500
5510
3520
5530
5540
5350
5560
5570
5580
53590
3600
5610
5620
3630
5640
5650
5660
5670
9680
3690
5700
3710
5720
5730
5740
37350
5760
57?70
S780
5790
5800
5810
5820
5830
5840
5850
58460
5870
5880
5890
S900

DISP "DL 20 TIMEDUT"
BEEP 1000,3
SUBEND
SUB Init.22(Gmacs,3Gmacs)
! 3k e i 3 e s s e dbe e o o 2 e 330 580 0 3 K 3 A 24 A0 A M a6 e K MR A b o e e o b ok B K K K e K R 28 RORHR HOOR 0 K 8 K 5 I 0K SR OROK SR SOROR R R
D akaskorok 7522 Sub << Initialize 3> sk s e
! 3K 93¢ 5K o s she sk 3 3K 3 3 3 R ke o ok ok 5K sk she s st ak She He e 3 e e e 2K e K i Ok K S oo 8 2K 210 3K e e R 3 o80SR e a6 256 o8 3K % 53 556 3 380 3 S 3 3¢ e e die Si i koK
ASSIGN aGmacs TO Gmacs
ON TIMEQUT SC(@Gmacs).10 CALL Time_out
S=SPOLL (adGmacs)
CLEAR dGmacs
WAIT S
SUBEND
SUB Err_check(aGmacs.Cm$>
! 3¢ 26 e e e e e e e v s dhe e e e He e she ol dl e sk s she e e de ke she ke ok e b b dh e e ke o8 33 2R O e 3 S S SHOK o b6 25 25 oK K K 2K H KK 3 21 i K A o8 03 3OH HKOR
I sokoksion 7522 Sub << Error Check >> Heskeseoke ok
! 02 0 240 30 90 0 3 3 3 3 3 A 3R ok 3R e 3 e e e 040 e e b e 3 B e e kb e R MO N R K R HOR A A R R K R R I e e e ROROROR HORROR
ON TIMEDUT SC(aGmacs).S CALL Time.out
S=SPOLL<AGmacs) .
IF BIT(S.6> AND (BIT(S.,1) OR BIT(S,5>) THEN
CALL Err_.22¢(Cm$)

ELSE
CALL Time.ou
END IF :
SUBEND

SUB Time_out
! KR SR SR SR e 2R AR 7K v a0 K ke ok R o 21 20 3 b b 28 2R 0 R IR HE SRS Y S e ol 396 3 K PR I 3K e 38 DR SR 2k 286 3¢ o5 2 23 o4 0 e 3 1 e SHOR R R ROK
L skokosioRsk 7522 Sub << Time out >> HOR KON K
! e 2k 236 2 e 2k o R ORI T R ki ke sheste SRR o ok Ak R e ek o R O 3 R N RS HR S 3R S e R e R 3R S S R RS R S DK SRR S o o R R 3 SR R N R OK
0OFF TIMEOUT
PRINT CHR$(12)
PRINT "?522 (GMACS) TIME QUT ERROR !'"
STOP
SUBEND
SUB Err.22(Cm$)
! ¢ e ek o4 b e 3k obe SR R ok 3 R 28 38 3k 53¢ Ao A 2 oF oF 36 e 28 216 35 8¢ 3 I S S B 3 K 31 25 S 2B R R b o6 e 3 3 3 ke a4 ke 3k ke 3§ 3K R 35 K 3¢ K K B oK 3K e el
Posokokorok 7322 Sub << Error Massage Display >> HOIRACH K
! A AR R K HE K R 3K AR oK K e 2R 95 8 i R IO O SR S S R SR SR G o e oK R e e o RS e b I SIS 3 336 3 HC I S 86 I Of dhe e it K ok

PRINT CHRE(12)

PRINT *"x GMACS ERROR "iCmB " COMAND"
PRINT
PRINT * ERROR 23 SYSTEM ERROR *
PRINT " ERROR 88 COMMAND ERROR ™
PRINT “ ERROR 8% PARAMETER ERROR "
PRINT " ERROR 131 GPIB TIME OUT ERROR *
STOP
SUBEND

SUB Di_22(aGmacs,Channel.Di.data.Binary$)
! He 3 53¢ e 6 3 M 38 KR 3R 3 e S R RO 2K ok K R 230 2 e 3 2 HE R R R G s SR SR R 7 3R 8 R MK He 3 3K 9K K R 51 95 M R e ke o ok o 8 ok o koK
I dokyorok 322 Sub <K DILZZ2 »» Hokok AR
! ¢ e 23 e 236 K K oK 3 K K B O 3k e SRR R s e e e SO G ot s Sk R R S o R ST R 25K oK SRR oK o ek ok 7 38 i Sk e o3¢ K e 0K 33 e 55 HCOR B HOR K
ON TIMEQUT SC(dGmacs).,S GOTO Err
ON INTR SC{(@Gmacs) GOTOD Err
ENABLE INTR SC(aGmacs)i2
DUTPUT 2Gmacs:"ST."&VALSC(IVAL("01101100",2))
QUTPUT dGmacs:i"DI."&VAL$(Channel)
ENTER ®dGmacsiDi.data
OFF TIMEQUT
OFF INTR
Bin$=IVAL$(Di.data.2)
Binary3=Bin$[9]
SUBEXIT

Err: CALL Err_check(aGmacs.,"DI")

SUBEND

SUB Dr_.22(adGmacs?>
! K o e R 2 e 2l K 23 ol K 3K o 3K 7K ok oo 350 25 D Dl 3K 3 e 3R SH 31 SR SR RO D SR SR S R S s 236 R 3B ol K 3 e e ok 2k 3he 3¢ 5 54 I S SH 80 3k 3he 20 e 3K e e e e ke e

1ok 7922 Sub << DR.ZZ > A Ak
D steofeteskahe e et o oo 6 oK oK 63 3 4 33k e e S e 3R OR B 3o SRS SH S s B s b e s ol ok 5K S b o s o S a8 e ok ok ok e o o e s o e ook e o

ON TIMEDUT SC{aGmacs),S CALL Time_out
QUTPUT aGmacsi"DR"
OFF TIMEDUT
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5910
5920
5930
5940
59350
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130

6140.

6150
6160
6170
6180
6190
6200
)

6210
6220
6230
6260
6250
6260
6270
6280

SUBEND

SUB 8h_.22(2Gmacs.Channel.0n-bit)
3¢ 3 356 590 9K KK 3K 40 4 o 3K 7K 3K 06 30 958 38 5K S o HE S 8 e S5 e S S 86 R SR SR SR B G SESHE SIS o o o ok 8 3 o8 ke e ok 3 2k o 8¢ b o sk S 3 o B o it s oK e e s

e 34 e HeOK

7522 Sub <L S5B.22 > Aok ek ok

e 36 3 35 2 290 3R e 2O 30 R R K R 8 S 2 ek e 2 %6 K K e b s 51 She s e 3¢ 3t Sk S0 3 e 3k B i K 31 e He e R 33 S e 3k e sk R R OR SeOkOR Skl e sk ROk R ik

Err:

ON TIMEQUT SC(aGmacs?»:S GOTO Err

ON INTR SC(dGmacs>» GOTO Err

ENABLE INTR SC(3Gmacs):2

QUTPUT OGmacs:;"ST."&VALS(IVAL("D1101100%,2)>
OUTPUT 3dGmacs:“SB,"&VAL$(Channel)&","&VALS(On_bit>
OFF TIMEQUT

OFF INTR

SUBEXIT

CALL Err-check{(3Gmacs."SB")

SUBEND
SUB Rb.22{3Gmacs,Channel,0ff_bit>
! 3K 3K A M R e 6 R R R K o e 2R 3 o DK o0 31 MK K AR AR o1 o8 R SR DK 3 SR 5 K RC R R R 20 3 SR e e 3 3 R e 2R B 33 o 0 S K HE HROK O SOK R ReK

Hoofeskeese

7922 Sub << RB_22 >> e R ke

b shoot st st s st ok oh o ok ot ok ok e 3¢ oK 2B oK ok 36 55 ol ok 2K 2R M 333K K 3K 3k 3 SR SR R K 2K 2K 21 R 286 300 36 28 o8 K e 36 2K K 16 3 e o 28 9K 00K 3K 280 O R RO OR sl

Err:

" SUBEND

ON TIMEQUT SC(aGmacs).5 GOTO Err

ON INTR SC{aGmacs) GOTOD Err

ENABLE INTR SC(@Gmacs);2

QUTPUT aGmacs:™ST,"&VALS(IVAL("01101100".2))

QUTPUT 2Gmacs;"RB."&VALS{(Channel)>&","2VALS(Off_bit>
OFF TIMEOQUT : .

OFF INTR

SUBEXIT

CALL Err.check(3Gmacs."RB")

SUB Mi.pm{(@Gmacs.Channal.Raji.Mot.kind.Kagen_rate .Kosck_rate.Pls_coun

e e sk e o dheok e sie s she 3 ok she sbe o 3 sk koS R b s e OB Sk e e ke 3R R Rk B 3 ROR 3R 3 2 koo sk e RO K OO ROT HOROKR MR kR seokok oReRok

ek ok A

7522 Pulse Motor Sub << MIPM 5> ke 3 e K 2K

e 3¢ 33 3 e s e vhe s o4 e s obe o e 25 R e e 3K o K o 2k e s dhe e sho o sic 23 ¢ vl e b 3K ek oK 3 sk e HCR A s He be 23 i S e 3k e Ok 536 Heak ok s e R ke Heoje ke i R

ON TIMEOUT SC(aGmacs).5 GOTD Err

ON INTR SC(aGmacs) GOTO Err

ENABLE INTR SC(dGmacs>;2

DUTPUT 3AGmacs:"ST."&VALSC(IVAL("01101100".2))

BUTPUT QdGmacs:"MI,"&VALS{Channel)>&","&VALS(Raji)&","&VALS (Mot_Ki

nd)>&" . "&VALS (Kagen_.rate)&" ."8VALS(Kosok_rate>&",."&VALS(Pls_count)

6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410
6420

Err:

gFF TIMEOUT

OFF INTR

SUBEXIT

CALL Err_check{(aGmacs,"MI")

SUBEND
SUB Ds_pm(@Gmacs.Channel.Status_no,Status)
ke ke 4 360 ¢ e o 3 3R 3 e B¢ e o e SRR S e e b e 35 e 34 o o 3 3k 3K o o e b 8 838 S 3 b B 35038 58 oK 31 5K e B o G ook ek KRRk oK e e B R N KK

HORHOR

7522 Pulse Moter Sub << DS_PM 3> e oK AR K

b sfe oot e o3¢ i o ol o ofe o ok o 3K 3Rl 3 a8 o e 2K 8¢ o 256 o 3t o 9K s ok 4 580 ROR o He s e Sk 3 s e sk e ke st ok she sk sl ke sk ol 3 e she sl e S R sk ol ke sl R ok

tatus)

6430
66440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
6350
6560
6570

Err:

ON TIMEDUT SC(3Gmacs).1l GOTO Err

ON INTR SC(@Gmacs) GOTO Err

ENABLE INTR SC(3aGmacs);:2

DUTPUT aGmacs:”ST,"&VALS(IVAL("01101100",2)) ‘

QUTPUT aGmacs:"DS."&VALS(Channel)&" . "&VALS(Status_no)&"."&VALS(S

ENTER aGmacsiStatus

OFF TIMEOUT

OFF INTR

SUBEXIT

CALL Err.check(aGmacs,"DS")

SUBEND
SUB Ma_pm(aGmacs.Channel.Revolution.Pls_count’

342k 3K 3¢ S 3he 3 3 28 6 236 3K B¢ 3 5K B e sk 3¢ ke e st ok o o8 Sk K 3 e e 30 3k e 2K ot ko ol ke s e e e ke e e sheoke sleak vk e ok He ek ROk koK ROl B
etk

7522 Pulse Motor Sub << MA-PM >> ke

3he 346 o8¢ ok 336 24 e 3¢ K 6 3K 46 e 3R B3 e e e e ok ke 3¢ ok s e e e B ok 3 24 28 ok ok e o e M e afe o e e dbe e e i e v sk sk e et sfe ek fOR R f ok ek e ORI

Pls_.count>

6580

ON TIMEOUT SC(aGmacs),S GOTO Err

ON INTR SC(3dGmacs) GOTO Err

ENABLE INTR SC{(dGmacs):2

QUTPUT AGmacs;i"ST,"&VALSCIVAL("01101100",23)

OUTRUT &aGmacs;"MA,"&VALS(Channel)&","8VALS(Revolution)&"."&VALS(

OFF TIMEOUT
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6590 OFF INTR

6600 SUBEXIT

6610 Err: CALL Err_check(3dGmacs,"MA">

6620 SUBEND

6630 SUB Mh_pm(aGmacs,Channel ,Revolution)

6640 £ ootk ok otk e sk ok ot 3 3e3H ok 556 230 ROR 350K e 3k SRR SHOFE b 3 8 03K 3 3538 3K 33K 3H 3R G 203K 55 5% SR 2k e 3 ok e S 58038 556 o6 30K oK 6 3K 3 5K 5K 3R 3K e e

6650  § skdorok 7522 Pulse Motor Sub <K< MH_PM >> ook K

GGO0 | kokomaRooiskok ok i ok o g sk 3k s s s e 5K SH HCHH IR HEK K He 3k ofe T sk sk st ORS¢ 8 vhe 3K 31346 o S 2k afc ok 888 1 o o1 o skl ok ok ok ke ok 26 3 ok K e 3k e 3K

6670 ON TIMEOUT SC(aGmacs),.S GOTO Err

6480 ON INTR SC(aGmacs?> 60TO Err

6690 ENABLE INTR SC(2Gmacs);:2

6700 BUTPUT aGmacs:"ST,"&VALS(IVALC("01101100",2)>

6710 OUTPUT aGmacs;:"MH,"&VAL$(Channel)&","&VAL$(Revolution)

6720 OFF TIMEQUT

6730 OFF INTR

6740 SUBEXIT

67S0 Err: CALL Err_check(dBmacs,"MH")

6760 SUBEND

6770 SUB Ms_pm(aGmacs.Channel Stop?

G780 1 sesteokosteskoiohe sie ok sk i 3K ot e e R R de 5 5 R 3530 2SR 50 0OR 2K 5 0 MR SRR K SRR 3 38 R 9 3R 3K O Sk E K K Sl SHOK 3 3K SR ROk

6790 | ko 7322 Pulse Motor Sub << MS_PM >> A ok HOK

6800 1 sheofe e sfe abeofeofe b ol ok o e 3k o8 330 e 0 3 ok R 53 oK 3k 53 e ik i S 836 3K 3K 3K 2 3K 3 0 SHAR SHC a6 3K 3R o 38 K oK ob 3K 3K 3K 6 a8 3K 2 3K 4 H R S 39 HOROR K e SR

6810 ON TIMEOUT SC(aGmacs),S GOTO Err

6820 ON INTR 3C<(aGmacs) GOTO Err

6830 ENABLE INTR SC(aGmacs):2 .

6840 DUTPUT aBmacs:"ST,"&VALSCIVAL("01101100",2))

2250 QUTPUT 2Gmacs:"MS,."&VALS(Channel )" ,"&VALS(Revolution)&"."&VALSC
op) :

6860 OFF TIMEOQUT

6870 OFF . INTR

6880 SUBEXIT

6890 Erp: CALL Erpr_check(dGmacs,"MS")

6200 SUBEND

6910 !

6920 !
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