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ABSTRACT

This prodect is the applving of PLC (Programmable
{ogic Controller) to control Automatic steam sterilizer
vor medicallv called AUTOCLAVE)». The applyving of PLC in
i.his prodiect is to control the steamtlow direction in
AUTOCLAVE’s pipe and to control time used in each machine
function .include displaving AUTOCLAVE’s working status.
In this pro.dect. user can use both machine’s dial and
computer to control AUTOCLAVE and displaving AUTOCLAVE’s

working status.
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OmRrRON

3G2C7-LK201-EV1
Host Link l.Jnlit (CPU-mounting)

INSTRUCTION SHEET

Thank you for purchasing an OMRON product. Read this
thoroughly and familiarize yourself with the functions and
characteristics of the product before using it.

Keep this instruction sheet for future reference.

OMRON Corporation

©OMRON Corporation 1990 Al Rights Reserved.

o For details, refer to the Operation Manual.

B Nomenclature and Functions.

e XFER ERR

Lights if a communi-
cation error has been
detected, and goes
off when a new com-
mand has been re-
ceived normally.

e XFER
Lights when the Host
Link Unit is sending
data to the host com-
puter.
L eRCV

Lights when the host
< computer is sending
data to the Host Link
Unit.
o READY
Lights when the Host
Link Unit is ready for
communication with
the host computer.

© RS-232C(modem repeater) connector

B Switch Setting
Set the DIP switches on the rear panel, according to
the following:

[© ﬁ

@ Unit No. setting

Pins 1 to 5 of SW1 are used to set a unit no. ranging
from 0(00000) to 31(11111).

e Parity setting (pin 6, SW1)

1: Odd parity

0: Even parity

Match the parity setting with that of the host computer.
e Transmission code setting (pin 7, SW1).

1: JIS 8 code

0: JIS 7 code (ASCII code)

© RUN/STOP setting (pin 8, SW1)

Specifies whether the PC begins operation automatically
at power up.

ON| e | Note:
Wi t?????@@@ “° In this example, the unit no.
222 20 issetto 21.
Unit no. 1X2*4+0X2°+1X2240X%2'
+1X2°=21

1(RUN): The PC begins operation as soon as power is
applied or the Host Link Unit is attached (i.e., the
RUN mode is specified).

O(STOP): The PC enters the PROGRAM mode at power
up. If the Host Link Unit is attached to the PC
during operation, the current mode of the PC is
retained.

e Transmission speed setting (pins 1 to 4, SW2)
Pins 1 to 4 of SW2 select a transmission speed, which
must match that of the host computer.

B CTTTLLLL R

-4 5.6 7

Note:
In this example, the transmission
speed is set to 9,600 bps.

BCTS switch (pins 1 & 2, SW3)

Specifies whether the CTS signal is normally ONoris_
supplied from an external source. Normally, set this pin

to1.

1: CTS is normally ON
0: CTS is externally supplied.

o [fHEEEEEEY

3485678

1 s To aiways tum CTS N
Q ceeeierosssrasnencasens To input CTS from external source
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HRS-232C interface (modem repeater connector)
@ Electrical characteristics: conform to EIA RS-232C
e Signal connection

Circuit no. Signal Symbol Flow Pin no.
101 Frame ground FG 1
102 Signal ground SG 7
103 Send data sD Output 2
104 Receive data RD Input 3
105 Request to send RS Output 4
106 Send enable Cs Input 5
108.2 | Equipment ready ER Output 20

@ Applicable connector: DB-25P connector (JAE) or
equivalent

@ Connector cover: DB-CZ-J6
@ Connection: Only a single-link system is possible with
RS-232C.

Host Link Unit Host computer
6 G
SO s0
RO RD

o =

@ Synchronization clock: internal/external (selectable)

@ Transmission length: 15m max.

® Recommended cable: CD-DS-IREVV-SX-10P X 0.18
mm® (Hitachi Densen)

M Hints on Correct Use

@ The following accessories are supplied.
25-pin D-SUB connector: X 1
25-pin connector cover: X 1

@ When mounting the Host Link Unit to a control panel,
provide sufficient depth.

Host
Link
Unit

42 —]
Approx. _
7
- 7, *Depth of PC

© When the Host Link Unit is mounted on the PC, the
operation mode of the PC is governed by the DIP
switch setting of the Host Link Unit.

@ This Host Link Unit can be mounted to the SYSMAC
C20, P-type, or K-type only.

@ The following Link Adapters are separately available.
B500-ALO01: for distribution of RS-422 line
B500-AL0O04-(P)E: for level conversion between

RS-422 and RS-232C

OomRrRoON

OMRON CORPORATION

FA Division H.Q.

13F Gotenyama Mori Bldg.4-7-35,
Kitashinagawa, Shinagawa-ku, Tokyo 140 Japan
Phone:03-5488-3183 Fax:03-5488-3271
Telex:522-2484 OMRONO J

OMRON ELECTRONICS INC.

1 East C Drive, Sch. burg, IL 60173

Phone: (312)843-7900 Fax: (312)843-8568

Telex: 910-291-0426 OMRONELEC SHBU

OMRON ELECTRONICS B.V.

Planetenweg 77, 2132HM Hoofddorp The Netherlands

Phone: 31-2503-62100 Fax: 31-2503-36313 Telex: 44-71343
OMRON ELECTRONICS ASIA LTD.

Unit 1510-12, Silvercord Tower 1

30. Canton Road, Tsimshatsui, Kowloon

Phone: (3)7233827 Fax: (3)7231475 Telex: 41092 OMRON HX
OMRON SINGAPORE (PTE.)LTD.

5 Little Rode 208-01, Cemtex Industrial Bidg, 1953

Phone: 2830006 Fax: 2850682 Telex: RS23403

OMRON TAIWAN ELECTRONICS INC.

6th FI, China Trust Bidg.

No. 122 Tun Hua North Rode, Taipei, ROC

Phone: 2-716-3331 Fax: 2-712-6712

NOTE:Specification subject to change without notice.
Printed in Taiwan
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Model Chart

Match sclected type with corresponding mode! chast belaw. Select model

number that meets your required range Use available stock numbers for
faster delivery if no options are required.

Model Stock Number

Adjustable Set Point Range

S

Bar .

Bras % Uows ana 1/&" ‘\T"'M brass pressure connec

234 — Qe 30 Q102,07
158 —_ 8w 50 Q10345
200 9613 ¢tz 60 ot 4,14
262 9620 Cro9d Qe 6,21
260 —_ Qo X 06,80
337 917 Qo 240 0w 165
23 —_ OJto 300 (it ¢fLb

¢ bellows ana 174" NFTF brass pressore oc riestion

—_———— ————— —_——

13 9634 30"to Q Hy VAC ALl
-l 9301 Jw 0o 138
R 606 Cto 32 { t0:2.07
o YEO8 Cro 82 Dig 3,48
=57 G624 Qo 1 o 6,90
ivpe 15i 347 stamle 65 5te el bellows and 18" \PT\. stamless sreel pressufe conncction
whie abig [: ol v > g &5 g S B o e e
de R 2854 SRR 103,48
ageld o 100 w690
— Qo 30 <0208
— 163 3 35C ¢80t 24,13
24T %ain. c s stee betlows and 1:4" NPTY stziniess stec! pressure connectian
e L 510 1004 SRRt
e . JOC 10 R S BaRCK
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SCL4511B

N
S TMOS BCD-TO-SEVEN SEGMENT

FEATURES

High-Current Sourcing Bipolar Outputs (Up to
25 mA)

Latched Storage of Input Code

Blanking Input for Display Intensity Modu-
lation

Lamp Test Provision :

Resdout Blanking for lllegal Input Combi-
nations

* e oo o

DESCRIPTION

The SCL4511B provides the functions of a
4-bit storage latch, an 8421 BCD-to-seven segment

decoder, and an output drive capability to source

up to 25 mA of current. Lamp Test, Blanking, and
Latch Enable inputs are used to test the display,
turn off the display, and store a BCD code,
respectively. It can be used with LED, incandes
cent, fluorescent, gas discharge, or liquid crystal
readouts either directly or indirectly.

Applications include counter display drivers,
seven-segment decimal display, and various clock,
watch, and timer uses.

TRUTH TABLE

LE | BI LTDCBAabcdclgDISPLAY
XXOXXXXI111|1| 8
X100l 1]X X X X[0 000 00 0] Biank
O11/.1/0 0 001 v 11110 )
0111 1/0001(01 10000 1
DRt 1100 9 0l '\ 1lyals 2
OL11 110 a8 11 .3 1007 3
011/ 1/0 7T 0o0floT 1001 31 a
01101011011011 5
OF1l 110 175040 0 1 +7¢1(1) 6
SRyl 1le 18181 ke v (1 o700l 7
011100011|'1l|1 8
SEIF I IV BRI 1 0w 1S 9
01111110 10/0000 00 0] Blank
Sl E 111 0 187007 0.0 0 020 ik
SETE 1Y 1000 070 0 0 0-0F Bianw
0111111 1 01/000000 0] Bianx
9111 111 1 10/000000 0] Blank
0 1 1 ||110000000 Blank
1 [1] 1 x x x x * *

LATCH/DECODER /DRIVER

CONNECTION DIAGRAM
(all packages)

Segment Outputs

Voo @0 AT b e diie
sl 1 O B

oW 131211900 8
SCL4511B
L3 =5 "6 -7 8

U bR S e P nase
B C LT Bl LE D A vgg

Add suffix for package:

C  16-pin Cerdip
D  16-pin Ceramic
E  16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage VDp-Vss 3t015 Vdc
Operating Temperature TaA
C. D, F, H Device -55to +125 ©oC
E Device 40to +85 ©C

X = Don't care

* Depends upon the BCD code applied during the 0 to 1
transition of LE.

BLOCK DIAGRAM

7T 00— A L S} ] s

L. o— ol 512 'lno

20—d¢ € f—o .L-I‘

60— 0D df—o10 -

3o—qgur e 09

40—q e 015 vpp=-Prinie

s 00— LE 9f—oO014 Vss*Ping
DISPLAY

HENEEEREEE)

NN a-8 @ TN %

i

T g
Al { ..‘huno,urmv-

1
CURRENT |

e
.
1

———QUTPyT ORIVE —f
| CURRENT |

A\ :
i ¥ R R

3
1174

&

9
.
L et
/.

1

: \ | ‘\'on-...l)i't) i
\‘! \ ];‘Io. Voo 18 v

on ow 1
tvpp+Sowv) Vop * 10 VI‘_',__ e 10Mmas 839C) —
B oy | i 3 1OMmas < 1259C) !

50 0 L] 0
VOO OC SUPPLY VOLTAGE 1Vac) e
VOW OUTPUT ORIVE VOLTAGE (Vagim = =

OQUTPUT CURRENT (SOURCE)(mA)
10M. OUTPUT DRIVE CURRENT (SDURCENmA]

10N, MAXIMUM CONTINUOUS DERATED

Typical P-Channel
Source Current Characteristics

The maximum continuous (worst case) derated
Ooutput drive current applies to a single output
with all other Outputs sourcing an equal amount of
current. Operation above the derating curve at a
given temperature is not recommended.
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FLOATLESS LEVEL SWITCH

INSTRUCTION MANU.

Thank you for purchasing the Model 61F F
Level Switch. Before using it, thoroughly fa:
yourself with the instructions in this manus
recommended that you save this sheet for futu-
ence.

AT )

TIMRON Corporatic”

t
1

EOPTION

& Eiectrode holder
&

PS-3S
PS-4S
FS-5S
PS-3SR
PS-4SR
PS-5SKR
| PS-31 (SUS304 300°-!
BF-1

BF-3

BF-4

BF-5

BF-3R

8F-4R

BF-5R

BS-1

BS-1X

BS-1T

PH-1 (1m vinyl code)

PH-1 (1m chloroprene ccrd)
PH-2 (1m viny! cord)

PH-2 (1m hypalon cord)

NOTE: Select the lengths of the Type PH-1 anc
Type PH-2 cords from the following
im. 2m. 3m, 4m,  5m. €m. 7m_ Em. 9m.
10m. 15m, 20m, 30m. 4Om_ 50m. 60m.
70m, 8CGm, 90m, 100m

Type

'* EAVAILABLE TYPES

¥ | MocelG | Mode! G1 | Model G2
Cuassfication | Autorsatic | Application 1 A}:'éﬁ;{i&'i'*'x&}é}}{i{fc """
by Water Sup- | Automatic | Automatc | Water Sup-
sppcation | ply and Drai- ; Water Sup- ; Watef Sup- | ply and Drai-
nage i ply Control ; ply Control  nke Control
Control ! with Preven- ' with Alarm | with Alarm
! tion of Pump : for Abnor- | for Abnor-
| ldling ‘mally Low | mally
i i Level | Low Level
H ; |
General G1FG | 61F-G1 | 61£-G2
purpose type: !
61F-GT 61F-G1T I 81F-G2T
Classi ficaton 61F-GL 61F-GiLl i 61F-G2L
by €1F-GH 61F-G1H i 61F-G2H
control purpase 61F-GD 61F-G1D ! B1F-G2D
61F-GR 61F-G1R i B1F-G2R
@ High temperature 61F-GT -10C 1o +70C Type
@ Long distance 61F-GL 2km of 4km Type
@ High sensitivity 61F-GH Control of liquids, such a sdistiled w
@ Low sensitivity 61F-GD For low specific resistance liquigs
@ Two-wire 61F-GR Suitable for simple liguic leve! cortrol
t Mourting | ®Scrrew fastening

® Electrode, accessories

Product name Tyoe

|
H
i

- F03-01 SUS2C1.
. £03-02 (SUS201
- F03-C3 (SUS201

.+ F03-04 (SUS201Y
- £03-80 (SUS20%)

- E03-21 iSUSEIE

« F03-0Z (SUS316;
- £03-07 (SUS316!

-C4 {SUS3TE!

SUS201 eiectrons 1M
SUSZ01 connectnig nut
SUS201 lock nut e
SUS201 spring wesher--
SUS201 electrode set -t
SUSANE electrose 1T
SUS316 connect:ng nut -t
SUESIG O At i
SUS3 16 sprng v.esher= -
€13§316 eleciroos set -
rastelioy 8 eccrriie fimae
hastelor € Cunrr
=agrehon B loes t Lt
Hastelloy E electroce set

Hastelloy C elecirose 1 1mi

Hastelloy C conneci.ng nut s B s Tl NEBRGS | YR ¥sesy
Hastelioy C lcch nat .

Hastelloy C eieciroce sel - siaing : F53-60 (RAS T
Tianium electroae 17 1 (Tramumi
Titanium connecting nut - £03-02 (Taamam
Tianwum lock - Sreees = - F33-C3 1Teanwm:y
Tianium eiecirass 361 - F03-6C 7 :an:_——-..]

P

Eiectrode banc 20 im
Electrogde band &F {1mi -
Electrode bano 5F (1mi oo
Electrode band conneilng nut
Elecirode banc spiit weight
fieciroge banc 3nT €37
Eiectrode banc ine +'21.07 Can
fiecirone Lanc aXtwsive ager:

Frotective cover 1107 BF) ovveeei
Spring clamp  ** .
Frame for insialung in concrete
Separator (for one 7oie! .

Sepa-zeor o trel po
Separazor (fo: f.ve poissr e - -




G1 tygca i2C0, 220, or 240VAC)

Actomanc Watar Supcly Control with Pravantion of Pumo

POy

\Warnirg: Mote the diffarence in the wiring petween n2
auromatic water supply control with praventon
of pump idling and that with issuance of aiarm
for abnormal water shortage.

»With the power supply voitage 100V {110,120V}, the
wiring is made between S,-S. and ‘aith 200V (220.
280V) 5. -S..

» 32 sure to ground terminal E3.

OPERATIOM

| For Praventicn of Pump !dling: Whan the tiquid iavel in
the watac :ank reaches €. (high) the motor is turned off,
and when the level drops telow E. (medium) it is turned
on. " -

3 For Prevention of Pump ldling: The moter is automati-
cally turned off, when the liquid at the water supply
source s in shortage and drops beaw the lavel of E.
{madium). An alarm is then sounded.

iissuance of Alarm for Abnaormal “Water Shootage: The
motor is automaticaily turned off whnen for any reason the
fiquid lzvel in the water tank drops nzlow E, (low). An

~glarmT 1s thenm sounded.

iliquid level control is conducted within the range
petwaen the tips of E, (high) and E, (medium) in the
water tank. Therefore, by changing the leength of elec-
trodes the range of control can be freely adjusted.

T However, depending on the type of liquid and voltage
variation, a slight diffarence is notecd of the level where
the pump pesumes operation after the liquid level has
reached the tip of the electrode.

3 Insert a pushbutton switch (NO contact) between El'and

£3 as shown by the dortted line on the light.
In starting pump or after recovery from power failure, if
water supply source level has not yet reached ET,
depress the pushbutton switch to start the pump by
mamentasily short-circuiting E1° and €3.

“Whan the pump stcos during normal operation subse-

quent to an 2irm issued for low water level (water level
does not rea}a E2'), do not depress the pushbutton
switch.

32 1200, 220, or 240 VAD)
Auromatic Drainage Control with 'ssuarca of Aarm for
Aonormal Waisr rcr23s2

§ e
3

|

B ?'\i) ) o oo = ' 4 —

Do i)

| y i |‘_\—:' o :~‘-'i i
a1 T

L= '3:0v09:06 !0,
S5l e 0 9: 3 5.
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9 \With the power supply voliage 100V, the wiring is mace
between S,—S. and with 200V S,-S;
#8e sure to ground E3.

CPERATION

: When the liquid ievei in the dr3inige tank 2xc2eds
(high), the motor is turned on and vhen the leval =r
to €, {(medium) it i1s turned off. When the liquid surfa
rises to E, (highest), 3n alarm is sounded 'varning
abnormally high fevel of water.

Thus, the liquid level control is conducted within h2
range betwaan the tios of € {high} and E. (meciv™ :n
the watar tank. Thzre fore, the ranga of control can b2
freely adjustad by changing the length of.

However, depending on the type of liquid 2nd veitag
variation, a shight diffarence is noted of tha level wher
the pump pesumes operation after the liquid ‘'evai n3
reached the tip of the alectrode.

m
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1 type (200, 220. or 240VAC)
Liquid Level Indication and Alarm.

P
—cad 3t
acaeo |

%

17
-
g
n ks . ks L
l—-—q.’ ¢ % T
O
B

1

i

| 5 i
H S s P——
i

. : L] *

/ 415 <ty
e v o, e e g T YT o
I4 w et e
o SRS SN A ]
> ”
/ ;S | 4 Aaw miom <ute 3

T L KA RS KX 5T

Ti7o7
—

7 77

/
T 777

e With the power supply voltage 100V, the wiring is made
between S,-S, and with 200V S,—S..
® Be sure to ground terminal E,

OPERATION

:TWhen liquid within the watar tank exceeds the level of E,
(high), the upper limit indicator lamp lights and the alarm
bell is sounded.

ZWhen liquid within the water tank remains at a level
between E, (high) and E, (medium), the medium level

_indicator lamp lights.

(3 When liquid within the water tank is reduced to the level
below E, (medium), the lower limit indicator lamp lghts
and the alarm bell is sounded.

@However, depending on the type of liquid and voltage
variation, a slight difference is noted of the level where
the pump resumes operation after the liquid levet has
reached the tip of the electrode.
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»\Witn the power supply voitage 100V, the wiring is made
petween S, —S. and with 2C0V S -S..

»ater supply —Connect electromagnstic switch coil tar-
sunal A wasth Tb.

9 Drainage - Connect electromagnetic switch coil terminal
A with Ta.

8 3& sure ta ground terminal E5.

i3PSRATIOINS

. “Vater Supply: The pump 3tops when the liquid leve! in
the water tank reachas S !high) and resumes operation
when the ieval drops below € (mecdium).

Drainage: The pump staris operating when the liquid
tavel within the watar tank reachss E. (high) and stops
wh2n tha lavel drops below E (madium).

issuance of Alarm for Abnormaily High Lavel: When the
liguid '2vel within the water tank reachas E, (nign), the
.pcer hmitin dicator lamp lights and an 3iarm is souncad
ndicating an abnormaliy high ievel of l.quid.

issuance of Alarm for Abnormal Water Shorzage: ‘When
the liguid !'2vai within the water tank drops below E,
ilow), the lower limit indicator lamp lights, and an alarm
i3 soundad in dicating an abnormal water shortage.

o

4.

o= ME -

gatwesan 3 =9 ana wtn LU0V 5. <D
832 sur2 to ground tarminal €3.

S e 7

wlit .-
B .

OPERATIONS /

i The lower-limit indicator lamp for the water supply
sourca remains lit while water source level is below E,.
3 \When watar ievel rises to E. the lower-limit indicator lamp
goes out and the pump becomes ready for oparation.
iWh=n watar laval reaches €., the upper-limit incicator

lamp ligh1s.

:\WVhen th2 watar !avel is not 3s high as €. at tha starx ¢
tha pumping opsration, £, and E, are short-circuitad
before commecing the operation.

: The water-shortage indicator !famp for the slevated tank
ramains iic whila wvater leve! in tha e:2vated tank is Deiow
E.. The incicator lamp goes out when wat2r 2val “:2st0
Ee

3 The pump stops when water level rzachs2s . starts
when wvazar level drops below E;.

T 1f watar iavel reaches E, for any resaon, 2 1anx replaticn
indicator !amp for the 2levated tank lights.

i Insert a cushbutton switch (NQ contact)j betwveen €2 and
£8 3s shown by the dotted line on the right.

In starting pump and after racovary from power failure, if
water source level has not yet reached E2 {U2 LED goes
off), deprass the push buton switch to start the pump o'
momentarily short-circuiting £2 and E8.

When the pump stops during normal operation subse-
quent to an alarm issued for low water levei (water level

-

i

!MAINTENANCE AND INSPECT]ON has not reached E3), do not depress the pushcutton

switch.
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EDIMENSIONS

tiode! G3 Model G4 Mode! |

s i Automatic | Level Indica- A

i Water Sup- Wner“Sup- tion with 6": G

! ply and Drai- | ply Control | Alarm

. nake Control | with Level

! with Alarm | Disply of

for Abnor- ! Water Sour-

mally llikh | ee and Tank

and Low

! Levels

i B1F-G3 61F-G4 €1F-1
61F-G3T 61F-G4T 61T 61F-G1
61F-G3L | 61F-G4L - Ldped 61F-1
61F-G3H 61F-G4H S1F-H :

. 61F-G3D 61F-G4D | girio

' B1F-G3R | B1F-G4R |

@'e7. that as low a specific resstance as 10°-cm

4 61F-G3

61-G4

BHINTS ON CORRECT USE

Prior 1o power application, check the following

® Be'sure 1o use the floatless level switch for the
correct applications at the correct supply volt-
age. The terminal connection of the switch at
100 VAC is different from that at 200 VAC.
When using supply voltage other than 100 or
200 VAC, refer 1o the indication on the switch

@ Check the wiring of the power circuit. Check
the wiring against the circuit diagram provided
in this instructior. manual.

® Be sure 1o g-ourd the ground terminal.

® Check whether the eiectrodes contact each
other in the liouic If they do. separate them
using 2 separator opnionally available.

¢ Avold placing the connection of the electroces
where liquids other than that to be sensed.
such as rainwater, exist.

¢ Adequately tighten the nuts of the elecirodes.

& Prevent any foreign objects from collecting on
the electrodes.

@ The level switch cannot be used 1o sense sub-
stances with high specific resistance such as
oil.

G3 type (200, 220, or 240VAC)

61F-G2

Automaiic Water Supply and Drainage Contro! with Issu-
ance of Alarm for Abnormal Water Shortage and Repletion

in Tank.

o e S

e b S—

EXTERNAL CONNECTIC ' EXAMPLE

G type (200, 220, or 240VAZ
Automatic Water Supply anc Zrzinage Control
AZ;:'. ?':‘

Lt
e

)
el

1VL "0, 120Vt
and with 2UCy 227 2¢

< &

wiring is made between S -3

® Be sure to ground terminz =Z

OPERATION

Water supply 23
Connect electromagnetic sv %z~ coil terminal A 1o Tb.
The pump stops (U operates »en water level reaches
and starts (U stops the ope-z227 when water leve! drc
below E2.

Dralnage
Connect the electromagnetiz =..=zh coil terminzi A 10 1
fump starts (U operates) whz- water level reaches E1 2
sx_:)ps ‘! stops the operation’ w=¢n water level drops beic

<.

G4 1yps i200. 220, 01240 " 27 Water Supply
Water Scurce Level Indicat.c- Frevention of Pump Idi
Due to Water Shoriage, Aciz —2' = Waier Suppty Con:
and Indicazion of Water Le.: - Tank.

¢ \With the power supply v =222 100V, the winng is m.



UNITED ELECTRIC CONTROLS COMPANY
INSTALLATION AND MAINTENANCE INSTRUCTION

650 Series Recording Electric Controllers
650,652,T650,T650N

The 650 Series Recording Electric Controllers, feature a simple,
rugged design which provides optimum performance and dependa-
bility in measuring and controlling temperature. The calibrated
accuracy and the readability of its unique 6-inch chart make the 650
Series a durable choice for temperature measurement and control of
many processes and applications. Electric control is provided by
SPDT positive action switches. The basic types of control available
in the 650 Series Recording Controllers are as follows: .
On-Off Control

650 - Single Switch

652 - Dual Switch

Electrical Rating
15 amps 125/250 VAC

Thermometers No control function
T650 - Indicating Pointer
TE50N - No Indicating Pointer

PARTI- INSTALLATION

IMPORTANT: The following precautions must be read and under-
stood before any handling-or installation takes place:

1. The green indicating pointer and the orange setting pointer,
particularly the latter, must not be manipulated by hand or any tools
in an attempt to swing them up or down scale. This can result in
serious damage to the recorder linkage.

2. The controlier's orange set pointer must always be raised or
lowered by means of the knob on the lower left-comer of the chart
plate. DO NOT attempt to adjust the set point knob until conduit
knockout has been removed, and protective metal clip has been
removed. See Figure 2.

IMPORTANT NOTICE: To protect delicate pointers during ship-
ment, flipper plate has been secured with metal clip. This must be
removed before operating recorder.

PREPARE FOR OPERATION

1. The 650 Series enclosure has three (3) knockouts, one on the back
and one on each side. Select the knockout desired for wire entry.
With the recorder supported on a firm flat surface, place the tip of 2
screwdriver blade in the knock-out groove and give the screwdriver
handle a sharp rap with a hammer. Repeat this around the groove
until the hole is clear.

2. Open the recorder door by pressing on the push button latch and
swing the door open. Remove the shipping tape from the two scale
pointers. Unscrew the two screws in the upper and lower right-hand
comers of the chart plate, (Fig. 6). Swing the char plate open
exposing terminal block, calibration adjustments and working mecha-
nism. Remove the knockout slug.

3. Remove the metal clip from between the therma! assembly zero
adjusting screw and the actuating lever. (See Fig. 2)

Hold the actuating lever while removing the dip, gently release the
lever. Swing the chartplate closed and tighten the two right-hand
comer screws

4. The orange set pointer may now be raised or lowered by means
of the knob without fear of damage. Some spring-like resistance to
the open position of the chartplate will be noticed ; this is caused by
the capillary tubing from thermal assembly to exit on rear of enclo-
sure. (This capillary tubing has beenlife-tested for 1000 full chartplate
opening and dosing cycles without failure.)

MOUNTING

The 850 Series Recording Electric Controllers may be surface or
panel ‘mounted. Consideration shoukd be taken to mount the
instrument in a location where vibration, shock, and ambient tem-
perature fluctuations are minimal. Standard units should not be
exposed to ambient temperatures beyond the limits of -40 to 160°F.

Surface Mounting - The instrument is packaged with three strong
mounting ears for surface mounting. Attach these. Figure 3
illustrates the 650 Series case and gives all pertinent dimensions for
surface mounting, as weil as panel mounting. Locate the mounting
holes on the mounting surface and mount the instrument using 1/4

inch diameter screws.

Panel Mounting - To panel mount the insttument, cut out the panel
o the panel cut-out dimensions shown in Figure 3. Provide
clearance holes in the panel at the four comers of the cut-out, as
shown in Figure 3, for #8 screws ortap holes for #8 machine screws.
Taking care notto jam bulb and capillary tubing, install the instrument
I~ the panel cut-out and secure with a #8 screw at each corner. The
c0r of fhe instrument must be opened in order to install the mounting
SCrewsS.

INSTALLING BULB; LOCATING CAPILLARY
TUBING:

1. Fully immerse the bulb and six (6) inches of capillary in the control
zone. For bestcontrolitis generally desirable to place the bulb close
to the heating or cooling source in order to sense temperature
fluctuation quickly. Be sure to locate the bulb in an area where it will
not be exposed to temperatures beyond the instrument range limit.
2. Place the remaining capillary adjacent to the control head, so that
it will sense the same ambient temperatures. Controller is ambient
temperature compensated. A
3. Factory calibration, unless otherwise specified, allows for six
inches of capillary tube in the control zone. If longer lengths are
required, recalibration may be necessary. if this is the case, referto
the Maintenance section and follow the procedure entided: "Corec-
ton for Capiliary Immersion®.

4. "C" style bulbs can be coiied or shaped to fit the instzliation. Avold
sharp bends and colis tighter than 2 two-inch radius. Do not
bend "B~ style bulbs.

S. Avoid bending or coiling the capiliary tubing tighter than 1/2 inch
radius. Always exercise caution when making bends near the
capillary ends.

€. Ifa separable wek or union connector is used, follow the separate
instructions pachaged with these items.
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WIRING CONNECTIONS

All 650 Series Controllers are equipped with camlock type terminal
blocks, which permit quick and easy connection of your power leads
for the electric chart drive. All terminals are clearly marked. (Figs.
445).

IMPORTANT: Max. recommended wire size is #14 AWG.
WARNING: Disconnectall supply circuits before wiring. To connect
signal and power leads, proceed as follows:

1. Unscrew the chartplate right-hand comer screws (Fig. 6), and
swing the chartplate open exposing the terminal block.

2. Bring the signal and power leads into the case through the
clearance hole and to the terminal block.

3. Remove approximately 1/2 inch of insulation from the end of the
#14 wires. If available, brass wire guards are recommended on the
stripped portion, prior to insertion in the cam block. It's also
suggested to pre-bend lead 90° for ease of insertion.

4. Insert the ends of the wires into the holes in the side of the terminal
block. Using screwdriver, secure wire ends by tuming the individual
terminal block cams clockwise.

CAUTION: Check to ke sure that signal and power leads are
connected to their proper terminals.

S. Fig. 4 illlustrates the cam-lock type terminal block and terminal
designations for single switch or single potentiometer controllers.
Fig. § shows the multi switch terminal block and terminal designa-
tions.

6. When all wiring connections have been made and checked,
arrange the wiring so as not to interfere with the recorder mechanism
on closure of the chartplate. Swing the chartplate shut and tighten
the two right-hand comer screws.

CHART MARKING SYSTEM

Pressure-sensitive charts anda sapphire-tipped stylus are standard.
In removing or mouriting the chart, the pen arm and stylus must be
raised by pressing on the tab at the uppermost end of the arm. Even
if the recorder is not to be used, a fresh chart should be mounted or
some sort of padding placed under the stylus to protect the sapphire
tip. To remove and replace the chart, unscrew the hub knob and
swing it 90 degrees clockwise, or, to the 3o'clock position. Press the
upper tab on the pen arm, lift the chart forward off the hub and slide
down and away. Do not release the pen arm, but install new chart.
Now the pen arm may be gently reieased, the chart knob rotated
counter-clockwise back to the hub. Align the proper chart time with
the chartplate index.

.PAhT Il - OPERATION

The 650 Series Controllers are factory calibrated and ready to put
into operation. However, there may be adjustments to make de-
pending on the type of controller and its application. For thatreason,
this part of the manual is divided into sections according to the
controller types, so that checks and adjustments may be performed
before putting the conrolier into operation.

SINGLE SWITCH ON-OFF CONTROLLERS

Tool: 3/8 open end wrench.

1. It the contolier has power toggle switch (in the upper right-hand
comer of the instument) itis to turmn on the chart drive. With other
units chart drive starts upon applying power.

2. Install a clean chan if necessary.

3. Using the set point control knob (Fig. 6) tum the setting knob until
the orange pointer is aligned with the desired set point (control point).
4. Ifitis desirable at this time or at any time to check the accuracy
of the control setting, disconnect ail power from the contro! signal
loads. Position the set pointer to some point above the temperature
the pen is recording. Then open the charpiate and with your finger
depress the actuating lever untl the pen reaches the set point: listen

for the switch to “dlick”.

Indicating lights may be connected to the contol signal terminals to
indicate when the switch is actuated. If the switch is actuated before
the pen reaches the set pointtemperature, tum adjustment screw *1°
clockwise. If the pen exceeds the set point temperature before the
switch is actuated, tum screw “1° counter-clockwise.

5. Reconnect control signal leads, tum on power and put unit into
operation after adjustments are completed.

MULTI-SWITCH ON-OFF CONTROLLERS

Tool: 3/8 open end wrench

The basic operation is the same for multi-switch controllers as for
single switch controllers. A second or a second and third switch have
been added. The second and third switches, referred to as Switch
2 and Switch 3, are standardly factory set within 5% of the scale
range to operate at whatever set point Switch 1 is set for. Switches
2 and 3 can be adjusted to operate up to 100% of the scale range
apart from Switch 1. Adjustment of Switches 2 and 3 in relation to
Switch 1 is accomplished with their simiiarly identified adjusting
screw. Tuming either screw in lowers their operating points, and
backing them out raises them. To check any adjustments repeat
Steps 1 through 4 for single-switch controllers, however, with
respect to operation of Switches 2 and 3. If any of the three switches
are set relatively close together, it is important indicating lights be
employed to be certain the correct switch is being checked and the
*dick” of the switches shouid not be relied upon.

Unless otherwise specified: Switches factory set as follows;

In 2 switch operation , #2 Switch is set on dial & #1 Switch set above
#2. In 3 switch operation , #1 Switch (middle) is on the dial #2 is set
below #1 and #3 is set above.

Make any necessary final adjustments, reconnect the control signal
leads, and put into operation.

PART Il - MAINTENANCE

CLEANING

The instrument is well sealed with gaskets so that the components
within the case should not require cleaning. However it may be
necessary to lift the pressure writing stylus occasionally to wipe any
accumulation of chart surface material away.

Ifthe temperature sensing bulbis locatedin a process or atmosphere
where a build-Up of contaminants on the bulb couid occur, the bulb
should be cleaned periodically. This will prevent the buib from being
insulated from the process temperature, which could cause false
temperature readings.

CAPILLARY IMMERSION CHART

RANGE

Capiiiary

Degree F Degree C Length
-180 to 120 -115:to + 589 2 Ft.
-125 %0 350 - 85to =175 2 12 F1.
-125to 500 - 85to +280 1 Ft.
- 20 to +100 -30to + 38 4 Fi.
+20 to +120 - 5to + 50 %) Ft.
0Oto 250 - 200 +120 2112 Ft.
0to 200 - 20to -200 2 Ft.
80 to €5C 10to 340 2 F1.
50 to 1000 1016 540 21/2 F¢
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‘nstrucicns Part B under installation fer apclicagons requining 6-in
capillary immersion; for longer cagiilary immersion refer lo Pt 8in
maintenance section.

CHART DRIVE REPLACEMENT:

Tools: screwdriver & 1/16 Allen wrench

1. To replace chart drive disconnect all power to the instrument.
Unscrew chart knob and loosen 1716 ABlen sat screw on chart drive
hub. Slide hub off motor shaft.

2. Swing chart plata to a fully open pasticn. Remove the lcwer wire
guard screw, loosen top screw, and swing the wire guard towards the
recorder enclosure.

3. Cut the two (white) motor lead wires approximately 3° from motor.
4. Removae the two attaching screws and lock washers, securing the
chart drive to its mounting brackst.

5. Remove chart drive from instrument.

6. Mount new chart drive using same mounting screws and lock
washers.

7. Replacement chart drives are provided with extra length lead
wires; shorten thesa wires by cutting them to a convenient length for
splicing to the original chart drive wires. (Thess were cut prior to
removing cld chartdrive.) Approximately 1/2° ofinsulation should be
removed from end of each wire. Spiicing nuts are provided to
complete his operation. A

3. Rotate wire guard back in place and secure with original screw.
9. Replace chart hub on motor shait and secure with Allen head
screw.

10. Re-connect power to instrument.

PEN SUB-ASSEMBLY

- 1. Toreplace pressure writing pen assembly, the sensing element
must be stabilized in a constant well circulated bath at any conven-
ient temperature within the range of the recorder.

NOTE: If tamperature baths are not available, a constant room
temperature may be used again, provided room lemperature is
within the range of the recorder.

a. Nots position of pen lip on chart or loosen chart hub and rotate
chart slightly using resultant scribed line as reference when calibrat-
ing new pen assembly.

b. Remove pen arm by removing pen arm mounting screw (seen
through hele in upper portion of pen arm). Retain pen arm mounting
screw.

¢. Mount new pen assembly and secure with screw; if pen is not
recording correct temperature insert small screwdriver into hole on
penarm andloosen screw. Align pen tiptodesired temperature, hold
securely while retightening screw.

CONVERSION Oi-WRlTING SYSTEM

Ta convert from pressure sensitive system to ink cartridge stabilize
as instructed.

1. Remove pressure writing pen.

2. Unscrew chartknob and replace pressure sensitive chart with ink
chart and tighten chart knab.

3. Install ink pen arm.

4. Kit to make the conversion is part no. 6361-20.

To cenvert from ink writing to pressure sensitive follow the same
Abave for the pressure pen and chart. it to make this conversion
is 6361-17.

11— United Electric Controls Company
U E PO Box 9143 Watertown, MA 02272-9143 USA

T Tel: 617/926-1000 Fax:617/926-2568 Tlx: 092-2445

RECCMMENDED PRACTICES
United Electric Con'rois Company recommeands careful considera-
ton of the fellowing factors ‘when specifying and installing UE
pressure and temperaturs units. Bafore instaliing a unit, the Instal-
lation and Maintenanca instructions provided with unit must be read
and undarstood.
* To aveid damaging unit, proof prassure and maximum temperature
limits stated in literature and on nameplates must never be ex-
ceeded, even by surges in the systam. Operation of the unit up to
proof pressure or max lemperature is acceptable on a limited basis
{i.e.start-up, testing) but continuous operation must be restricted to
the designated acjustable range.  Excessive cycling at proof
pressure or maximum temperature limits could reduce sensor life.
* A back-up unit is necassary for applications where damage to a
prmary unit could endanger lifa, limb cr property. A high or low limit
switch is necessary for applications where cangerous runaway
condition could result.
+ The adjustable range mustbe selected so thatincorrect, inadver-
tent or malicious selting at any range pointcan notresultin an unsafe
system condition.
* Install unit whera shock, vibration and ambient temperature
fAluctuations will not damage unit or affect operation. Orient unit so
that maisture does not enter the enclosure via the electrical cohnec-
fon.
* Unit must not be altered or modified after shipment. Cansuit UE
if modification is necessary.
Monitor operation to observe warning signs of possible damage to
unit, such as drift in set point. Check unitimmediatsly.
* Preventative maintenance and periodic tasting is nacessary for
criical applications where damage to unit could endanger progerty
or personnel.
+ Fer all applications, a factory setunit should be tested before use.
Electrical ratings stated in literature and en nameglate must not te
axceaded. Overload on a switch can causa damage, possibleon the
first cycle. Wire unitaccording to local and national siectrical codes,
using wire size recommended in instailation sheaet.
+ Use only factory authorized replacement parts and proceduraes.
« Do not mount unit in ambient temp exceeding published limits.
» For remote mounted temperature units, capillary lengths beyond
10 feet can increase chance of armor, and may require re-calibration
of sat point and indication.

LIMIT WARRANTY

UE wamants that the product thereby purchased is , upen delivery,
free from cafects in material and warkmanship and that any such
product which is found to be defsctive in such workmanship or
material will be repaired or replaced by UE (F.O.B. UE); provided,
however, that this warranty applies only to equipment found to be so
defective within a pericd of 12 months after installation by buyer but
not to exceed 18 months after delivery by the seiler, Except for the
limited warranty of repair and replacement stated above, UE dis-
claims all warranties whatsoever with respect to the product,
including all implied warranties of merchantability or fitness for any
particular purpose.

LIABIUTY LIMITATION

The sole and exclusive remedy of buyer for any fiability or seller for
any daim, including incurred in connection with (1) breach of any
warranty whatsoever expressed or implied, () a breach of contract,
(I11) a negligent act or acts (o negligent failure to act) committad by
seller, or (V) an act for which strict fiability will be imputed to seller,
is limited to the fimitad warranty or repair and replacament stated
herein. In no event shall the saller be liable for any spedial, indirect,
consequential or other damages or like general nature, including,
without limitation, loss of profits or production, or loss or expenses of
any nature, incurred by the buyer or any third party.
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8-4 Host Link Communications Protocol

The host computer has initial transmission priority. Data transfer between the
host computer and the Host Link System is, therefore, initiated when the
computer sends a command to a PCin the Host Link System.

A set of data in a transmission is called a block. The data block sent from the
host computer to the PC is called a command block. The block sent from the
PC to the computer is called a response block. Each block starts with a unit
number and a header, and ends with a Frame Check Sequence (FCS) code
and a terminator (x and CR). The terminator in the command block enables
the PC to send a response. The terminator in the response block enables the
host computer to send another command.

8-4-1 Block Format

| 1 { .
@ X X X X (( X X * l CR
xw‘J X100 1 D | 1
\ _I\ /\ _N\ I\ 4
Unit no. 00 to 31 Header Text FCS Terminator
FCS calculation range

A block is usually made up of one unit called a frame, but long blocks of data
(over 131 characters) must be divided into more than one frame before trans-
mission. The first frame can have up to 131 characters. and subsequent
frames can have up to 128 characters. The data must thus be divided into
more than one frame when there is a block consisting of more than 131 char-



acters. When multiple frames are used, the beginning and intermediate
frames end with a delimiter (CR), instead of a terminator (xCR).

8-4-2 Block Format With More Than One Frame

First Frame (131 Characters or Less)

I
@ X ! X X l X (( X X CR
x10' | X100 | )) |
\ SN\ /\ N\ A\ ]
Unit no. 00 to 31 Header Text no. 1 (123 characters max.) FCS Delimiter

FCS calculation range

Intermediate Frame(s) (128 Characters or Less)

!
( )() X [ x | cn
\ N\ /A /
Textno. 2 10 M-1 (125 characters max.) FCS Delimiter

FCS calculation range

Last Frame (128 Characters or Less)

((
)) | |

Sending Commands

Text no. M (124 characters max.) FCS Terminator

FCS calculation range

To send a command block with more than one frame from the computer. #
tially send only the first frame in the block. Do not send the next frame un
the host computer has received the delimiter which should have beer sen



back from the PC. Do not separate data from a single word into different
frames for any write command.

Command block
|

First frame intermeaiale trame £nd frame |
3 ] ‘ N -
2 o5 3t | 13 l-.-?,
< n| = = 0= =< n
5 12|38 3 o' E x 18 5 |OlE
S E2l ¢ L3 Eoas = w|g
g =271 e | e i
= .
= ‘4§v ‘z z g g 8 g
E 3 3 32 " <iE
O Q O : -
I
Next frame transmis- Next frame transmis- Response
sion s10n block
an~abled anabled
Recelving Commands To receive a response block consisting of more than one frame from the PC,

the host computer must send the carriage return code (delimiter) to the PC
after receiving the delimiter from the PC. This enables the PC to send the

next frame.
Next frame transmission Next frame transmission

Command block enabled enabled
3 ! 3
3 te) - -
BN al |5 2
5 &8 5 io gl 'E £
(&) El2 F o = 'S b
7 IS|T B3 a 8
0o =i
I

\ // Intermediate/ \
- First rame frame End trame
[
> < - S
< sl8| - |,l2 y, MAS o ol ®
S Z13l 3 |O|E 3 |OlE 3 |OIE
o Elel F o lwld [l RVS B - w E
3 3| T o) a S
= -
Response
block

8—4-3 - Data Representation

Numerical data within a transmission is expressed in hexadecimal, decimal,
or binary format. Refer {o the format example of each command in 8-5 Host
Link Commands and Responses tor details. The appropriate range is indi-
cated in the following manner.

Hexadecimal Data




In the above diagram, the elements X163 to X169 indicate that the data is
expressed in hexadecimal. Each digit can, therefore, be in the range from g
(ASCII 484¢c, binary 0000) to 9 (ASCH 494, binary 1001), or A (ASCI
654ec. binary 1010) to F (ASCH 704ec, binary 1111).

Decimal Data
X108 | X102 | X10'| X109
In this figure, X103 to X100 indicate that the data is expressed in decimal,
Each digit can, therefore, be in the range from 0 (binary 0000) to 9 (binary
1001).
Binary Data
ON/ | ON/ | ON/ | ON/
OFF | OFF | OFF| OFF
X283 | x22| x2'| xe°
In the above figure, the ON/OFF and X23 to X290 indicate that the data is
binary. Each box therefore represents either 0 or 1 as follows:
0 (ASClI 484¢c): OFF
1 (ASCIl 4940c): ON.
Data Areas Data area codes must be entered in capital letters and must be 4 characters

wide. Names shorter than 4 characters must be followed by spaces (ASCH
324cc) to make up the 4 characters. Data areas valid for each command are
listed with the command.

84-4 FCS Calculation

The FCS is 8-bit data converted into two ASCII characters. The 8-bit data is
the result of an EXCLUSIVE OR sequentially perfiormed between each char-



acter, from the first character in the frame to the last character of the text in

that frame.
@10 RH 00310001 58 *CR
Unitno. Header Text FCS Terminator
@ 0100 0000
XOR
1 0011 0001
XOR
0 0011 0010
XOR
R 0101 0010
0 oon 0000
XOR
1 oon 0001
0101 1000
//Conversuon \
P 15 ASCHl “«
aon 0101 0011 1000
s ~ — &=

8-4-5 FCS Calculation Program Example

The following program is an example of how FCS calculation can be per-
formed on received data.

£ 400
408
410
415
417
429
430
440
450
i 460
470
480
490
495§
500

*FCSCHECK

L=LEN (RESPONSES)
Q=0:FCSCKs=" ~
A3=RICHTS (RESPONSES, 1)
PRINT RESPONSES,As,L

Transmitreceive data

IF A$="x" THEN LENCS=LEN(RESPONSES)-3 ELSE LENCS=LEN(RESPONSES)-2
FCSPs=M1Ds (RESPONSES, LENCS+1, 2)

FOR I=1 TO LENGS

C=ASC(MIDS (RESPONSEs, I,1)) XOR Q

NEXT I
FCSDs=HEXS (Q)

IF LEN(FCSD2)=1 THEN FCSD3="0"+FCSDs

IF FCSDs<>FCSPs THEN FCSCKs="ERR"

PRINT "FCSDs=";FCSDs, "FCSPs=";FCSPs, "FCSCKs=" ;.-

RETURN

Note: in this example, CR (CHR$(13)) is not included in RESPONSES.

Number of characters in FCS calculation range.
Receive data contains an FCS, delimiter,
terminator, etc. The ABORT command,
however, does not contain an FCS.

FCS calculation result

Receive FCS data

A space follows the semicolon if the
FCS reception is performed normally. If
itis not performed, ERR is displayed.

8-3 Host Link Commands and Responses

in the Host Link Mode, the host computer can both monitor and control the
PC. The host computer monitors the PC by sending commands to the PC
requesting various types of data: program data, /O data, and error data. The
host computer controis the PC by writing various types of data: data that
changes the PC operating mode, program data, I/0 data, and memory area
Jatar I cither vase 4w the host coitputer that initiates ali communications.



8-5-1 TEST

Comimand Format

e —

Because the PC is passive is all communications, it cannot monitor host
computer errors, it can only check communication errors existing in the daty
it receives. These are checked for through parity check and frame check ge.

quence.

The response time will vary in accordance with the transfer speed, the
amount of data, and the PC scan time. The RS-232C interface servicing time
can be set in the System DM. The longer the servicing time, the faster the
response time. Long service times will increase the scan time, possibly caus-
ing inaccuracies in timers (see Section 6). It the servicing time is extremely
short, then the response time will be extremely slow. The following data
shows the actual times required to read 10 words 0f DM data from a PC with

a scan time of 30 ms for various settings of the servicing time.

0% servicing time: 7.0s
1% servicing time: 0.90s
2% servicing time: 0.28s
10% servicing time: 0.19 s
50% servicing time: 0.14s
99% servicing time: 0.14s

The rest of this section describes the commands sent from the host compute
to the PC. Tables summarizing the complete set of instructions according to
their command level are included at the end of this section (see Section 8-6)

Transmits one block of data to the PC and then returns it, unaltered, to the -
host computer. Each frame is treated as a block regardless of whether it

used a terminator or delimiter.

|
Unit no.
x10' | X109

Any characters (118 max.) other than a carriage return

FCS

Response Format

i
Unit no.
X10! l X109

Any characters (11€ ma»x ) other than a carriage return

FCS

e
|

8-5-2

Command Format

STATUS READ

This command causes the PC to read the operating status of the PC. A mes:
sage is-entered only when MSG(46) has been executed.

]
@ Unitno. M S FCS
x10' | x10° |

CR

el

e

EE Y



§Response Format

{

fisTwaTmafizfulwofo LaJJ

1: Generation of
FALS instruction

1: Error diagnosis in progress

8-5-3 ERROR READ

Reads and clears errors in the PC. Also checks whether previous errors have
already been cleared.

x
r
b

Command Format

B g M

Va
0
1
1

N\
0: PROGRAM mode
0. RUN mode

1:  MONITOR mode

-4
i ] I R S' S ) ]
@ Unit no. M S ecggg ¢ le_ Stawsdata  ———epo— hjessage FCS * CR
xio] x10f | |xie’] xie L]  Ls] g I
\ A /\ b £

L Fixed 0 16 characters

_.__{7

615

¢jsjz2fr]0o]

Program area -

size

8 kbytes: 0 1

Program

area

RAM: 1
ROM: 0

¢

00

il { !
Unit no. M F Error clear FCS * CR
x10* | X100 | X101} X100 |
~— /
00: Don't
clear

01:

Clear



Response Format

r

® Unit'no‘ M F Reﬁgg: s . E]rror (firstword) cete— Errlor (secgnd wor!i)
x1o1Lx1o° X16' | X169] X163 X162] X161{ X169 X163 |X162|X16‘ X169 o
\ A\ A N /7 ¥
K
¥ T
FCS CR )
q { |
Y
[W5Tw]wafenfwle]s] [sTw]sfrw2]vi]wfe]el]
1: FALS (CPU stops) ——d

1: END(01) instruction missing (FO)

1: Host Link transmission error

1: PC Link transmission error

1: 14O bus error (CO to 3)

1: Memory error (F1)

[71sf5]

4 |

sfal]e

— 1: Scan time over (F8)

1: 1/0 Unit over (E1)

FAL, FALS No

1
J

1: FAL error
1: Special /0 Unit error (D0)

1: Battery failure (F7)

8-5-4

Command Format

IR AREA READ

Reads the cuient

0 O:
c 1
10
N\
0 0 0 CPURack
0 O 1 Expansiwont
0 1 O Expansioni
G 1 1 Expansion!

specified word.

\ (Data from /O bus)

Group 1 (control signal error)
Group 2 (data bus failure)
Group 3 (address bus failure)

O Rack 1
O Rack 2
O Rack 3

[£3]

{7fe{sf«]afaft]o]

/
0...%0

.. %9

oi the specthed number of iR words, starling from the

T T T T
@ Unit no R R e Beginning word e . No. ofl«ords —] ECS * CR
x10' | x100 x10? 1 x109 10| x100{x10? | x102] x10" | X100 { |
Response Format
I : . ———— —
@ Uniit o, R R Recsgggse Data lrov:;rc\> IPdegmnmg Data fwg:dsecond
x1o‘l X109 [ x16' | x160] X163 X162 X16* | X160/x163 | X162] X16'] X169 ¢
¥
«
4 1 l
FCS * ' CR
g ! |



?.5_5 HR AREA READ

Reads the contents of the specified number of HR words, starting from the
specified word.

2"
5
Command Format
1

i
@ Unit no.
X10! l X109

T

i
Beginn!ng word o
X139 ¢ X1021 X10!

X108 X103 | X102| X101

|
No. of]words —

FCS
X100 1

CR

Response Format

| Reso Data f om beg'nr:'ng Data frorxn second l'
; 2sponse ata fr inni
@ Unit no. H cede wor — word
x1o’l X10° %13' | X160] X169 ] X169 X16'] X160 X163 | X162 X16' | X169

_x ’

) T

FCS 23
({ |
—

8-5-6 AR AREA READ

Command Format

Reads the contents of the specified number of AR words, starting from the
specified word.

T T T T T
@ Unit no. | Beginning worc] e No.ofwords ECS | CR
x10' | x109 X103 | x109] x10'| x109|x10% | x102] x10t | x100 i |
Response Format
T T T T T J)
. Response Data trom begmnmg Data from second
@ Unit no. J code word word ‘
x1o‘| X109 X16' | X160] X163 ] X162 X16'] X160 X163 | X162 X161 | X169 o
)}
a
¥ T
FCS CR
a ]
]

8-5-7 LR AREA READ

Command Format

Reads the contents of the specified number of LR words, starting from the

specified word.

l
@ Unit no.
ot

. Beginming wo
X103 | X10?| X100

! 1
rd —— olo——r No.of words

X109 X103 | x1o2lx1o1 I

FCS
%X10° |

CR




Response Format

[-4
T T Res' DI T LA T T T ) : Bt
: ponse ata from beginni Data from second
@ Unit no. R L code word " word ———
x1o1l X109 l X161 | X169 X163 1 X162 X16'[ X169 X163 | X162} X161 ] X16°%] «
4 ¥
¥ T I
FCS * " CR
g 1 |
) J

8-5-8 TC STATUS READ

Reads the status of the Completion Flags of the specified number of timer
counters, starting from the specified timer/counter.

Command Format

T I ————— — . .
@ Unitno.- R & tigzgl'gggr‘mgler No. of timers/counters Fes * | cR
x1o1| X109 X103 1. X103 x10'| X10°| X103 | x102lx1o1J X109 1 |
Response Format
T T T g T
@ | Unitno. (A V% i gy 4y FCS . lCR
x1o‘] X10 | X16! | x169° 4 | ]

L. Data from second timer/counter

~——————— Data from beginning timer/counter

8-5-9 DM AREA READ

Reads the contents of the specified number of DM words. starting from the
specilied word.

Command Format

T T T T T T
@ Unit no. R D e Begmn!ng word___do ___ No.ofwords *
FCS CR
x1o1l X109 I X102 | xw?l xm'l X1091 X10% | xro2[x1o‘ | X100 { I
Response Format
' l T T b T T T T ‘)
. Response Data from beginning Data from second
@ Unit no. R D cgde \ word — word —
x101l X100 ] X16' | X169] Xx16%| X16?] X167} X169]X16% | X162] X161} X169 ¢
)
g
¥ T .
FCS * " CR
_q i ] ;




Reads the specified number of timer/counter PVs (present values}, starting
from the specified timer/counter.

I I I I i | I
Unit no. R Cc Beginning TIM/Cf!JT . Number __J FCS * cA
x1o‘l X109 I X103 | x1o21 X10'] X100] x103 LX1O2LX1011 X100 |

Response Format

i
g
% @ Unit Lo R I c Res;::onse Derna lromr begim:ing D'a!a from secor{d
.;f; . code "™ umer/counter T~ timer/counter
% XIO‘I X100 l X186'  X16°] X103 | X103 X10'} X10%[X10% ) X102] X107 | X10°] @
.
5y ¢ s
=4 ¥ T I
i 8
FCS * CR
. q I |
L

8-5-11 SV READ 1

* Reads the set value (a constant) of the specified timer/counter instruction.

Reads from the beginning of the program and may therefore require about 20
seconds or more to produce a response. Refer also to SV READ 2.

ommand Format

)

ﬁ"
%: .] I l [ i r I [ i l
e’ @ Unit no. R 8 p— TIM/CNT ——ete———  Number ———s FCS * CR
*
g x1o‘| X100 [ x1o3l x1o2| x10" | x10° x1o3l x1021 x10‘| x100 1 [
‘ l
% / \/ AN

T ] M = 0 0 0 0

T | M H :

of N T -

C N T R 0 5 1 1

Note: Dashes represent spaces.

‘Response Format

; .l I Resp I | | !
i @ Unit no. R # efggg s€ —— Setvalue — o FCS * CR
x10' | x100 ] x16' | x160 x1091 x107 x10'] X100 1 ]

If the command is used more than once, the set value of only the first instruc-
tion will be read. If the second word (the operand) is not a constant, an error
response (16) will be returned.

8-5-12 SV READ 2

Reads the set value (a constant, or data area and word) of the specified tim-
er/counter instruction. The timer/counter instruction is designated by program

address.



Command Format

£
{ ! { |
® Unillno. R ! $ |jeo——— Address e—ev——ettrne lTMWCINT ! e NUMDES e
x10' | X100 w00 | x102 | xt0t § 100 | x108] x102| x10t[ x100) x103] x102] x101] x100] o
—r
§ T T 7 N/~
T ] M - 0 ] 0 0
FCS * CR T 1 M H : :
€ | | Cc N T - : :
’ c N T R © 5 1 1
Note: Dashes represent spaces.
Response Format
i 1 . J i | | | i !
@ | Unitno. R s | Reseonse ] haaarea ———epe——— Word —— FCS * lca
xi0' | %100 x16' | x16¢| op1 jop2 | or3 |opa | x103] x10d x10' | X301 1 i
\
C 1 (e} —-..IRarea
L R - -...LR area
H R - ~..HR area
A R - —-...AR area
D M - ~...DM area
D M x -..xDM area
Cc (e} N ~...Constant

Note: Dashes represent spaces.

8-5-13 STATUS WRITE

Changes the operating mode of the PC according to the information input
into digit X16°

Command Format

T i
@ Umt]no S ) C Mode data FCS * ' CR
x10" | x10 X161] X180 | |
X16° X182
i N
71etslalatair]o

')
(o]
o
o
o
(o)

0 0: PROGRAM mode
1 G: MONITOR mode
1 1: RUN modé

Response Format

1 ! Response !
@ Unit no. S ¢ ogde FCcs " | CR
x10t | x100 l x16! | x16° | |

R Al v



W5 14 IR AREA WRITE

Writes data to the IR area, starting from the specified word. Writing is done
word by word.

: '-~"%mf
.';\:‘
1~

o | e | W TR [ Beanbgwos —J0saieSegintg I Daa s sacord
; x10" | x109 | X103J x1o?] x10') X109 x16% ] x162] X161] X169 X162 | X162] X167 ] X164 {—
o B
§ FCS * CR
i | l
Lo
vgesponse Format
k
e '
{é‘ @ | uoiho ! w | mo| Resense [ * CR
R A'x;.‘L,x\,'l l X186 | x18° |

fﬁ . -

“ﬁ?

3-5—15 HR AREA WRITE

Writes data to the HR area. starting from the specified word. Writing is done
word by word.

e Ty

B2

Command Format

4
.‘
3
4

: [ &
‘, l l ’ [ — T . T Y - T ¥
e Urileh. W | UL T o W RS _”_Datafovrv(t;r inning __ | Data:erorsdecond )
x:o*l X109 | xmal x102{ X101] X109 x163 | X16?] X167] X160} X163 | X162] X161] X169 ¢

'\J )
] T

- FCS * CR
. ] |
BT

esponse Format

] i Response !
@ Unit no. w H ogde FCS * ICR
x10' | x100 X16' | X160 1 ]

b-5-16 AR AREA WRITE

Writes data to the AR area, starting from the specified word. Writing is done

g' word by word.

£('-‘t>mmand Format

E‘.:*Z

£. : . — — v v £

a.,| @ Unitlno. w I - begmmlngword _._’_Datafo\‘:’ct;r inning __ ] Da!a{gg:jecond —d

’ x1o1l X109 | X103[ xwi X10'{ X109 X163 | X183} X167 ] X169 X163 | X162] X161} X16°] ¢
4

) T
§ FCS * CR

1 l




Response Format

| l . L}
@ Unit no. w o J R"égggs" ECS * I CR
xi0' | x100 1 x16' | x16° L |

8-5-17 LR AREA WRITE

Writes data to the LR area, starting from the specified word. Writing is done
word by word.

Command Format

g
— T v — . v £
® Unitlno. W T L lBegmmngword Datafovrvgr inning Data for second -
x10' | x109 | x1oal X104 X101 x109] X163 | X162] X161 ] X16°] X163 | X162] X161] X160] ¢
I L
¥ T

1
FCS * CR

{ |

=R

Response Format

A 1 Response : |
@ Unitno WL c;’de FCS * ' CR
xi0' | x100 x16' | X160 | |

8-5-18 TC STATUS WRITE

Writes the status of Completion Flags to the TC area, starting form the speci-
fied timer/counter

Command Format

q
N I I oN | oN / T
@ Unﬂno. W G Tumer/(‘ioumer OFF | OFF FCS * I CR
x10' | x100 ‘ x1o3| xm% xw‘l X508 « 1 |

| T. »
Status of second timer/counter

0: OFF
L—— Stawsof beginning timer/counter 1:ON
Beginning timer/counter

Response Format

I ! Respc !
( @ ( Unit no. ( w G j ecso%c;nse / Fcs ( * ’an e
x10' | %1q0 { %18! { X160 \ { f

-
Writes data to the DM area, starting from the specified word. Writing is ?Oni_g
word by word. It the Program Memory is in an EPROM chip, or if the writé ¢

8-5-19 DM AREA WRITE



enable switch is set to OFF, the the writing range only extends up to DM
0999.

nd Format
% — — — §
Unitlno. W ID [ lseginmngwor g _J Daa to»;gr inning __| Data s:crxs:cond
1% x10' | x109 | X1o3l x1o?l X10'] X100 X163 | x162] X16'] X169 X162 ] X162] X16'] X169 ¢
|
CR
l
I I 5 ) 1
@ Unit no. w D Reégggse £CS %* Icn
x10' | x100 l X16' | X160 L ]
8-5-20 PV WRITE
4 Writes the PVs (present values) of timers/counters starting from the specified
& timer/counter.
B
LLommand Format
! ' l’ I ‘r I v v LS L) LS Ll s'
1o Unitho. W O e Beginning word — Data fo\;gf inning __| Data t:cr)rs:cond
x1o'l X109 l X103 xmi X10'] X109 X103 | X102 X10'] X10°f X103 | X10?] 10!} X100] ¢
. o »
3 ) 1 I
J FCS * CR
§ _ﬁ, { l
¢
f
;Response Format
F T I Response !
] @ Unit no. w C code FCS * lcn
x10' | x10° | x16' | X160 1 ]

w3

8-5-21 SV CHANGE 1

Changes the set value (constant only) of the specified timer/counter instruc-
tion. Reads from the beginning of the program and may therefore require up
to about 20 seconds to produce a response. Refer also to SV CHANGE 2.

Command Format

1 [ | & I I I T k T T ¥ 1
@ Unit no. w # J—  TIM/CNT —e—— Number — —— ew setvalue —«  FCs * CR
x10'] x104 | [ 11 fxieelxsozlxior) x100l x103] x107 x101 x109 ) ]
K
RN
T M -Y o o oYo o o o
T { M H :
C N T - . .
C N T R ¢ 5 1 1 9 9 9 9

Nnta: Dashes represent spaces




Response Format

1 Resp 1
@ | untno W ere |l rcs * 'CR
x10t | x100 | X161 | X160 1 |

8-5-22 SV CHANGE 2

o

Changes the set value (a constant, or data area and word) of the specified
timer/counter instruction. The instruction is specified by program address.

Command Format

T T NV T T =
@ Unit no. W $ o Address ———odem  TIMICNT  ole Number —— <
X101I X109 l X1O3J XIO% X101 X109 I l ] X’Oal x1021 X1011 X100 ¢
| I i
7 N\ -
L SO AN 0 o0 o ~
T { M H : :
Cc N T - :
C N T R 0 5 1 1
JJ() [ T T 1 T T T
L—- Dataarea ——ofe—o Adcress’™ — o g '* cR
o 1 l [ xwﬁl xw{[ x-.o'l X109 1 |
k]
“"New set.atee
rd
C | O -. IRarea
L R - - LRares
(2] R - - mRAaies
A R - - ARarea
D M - -. DM area
D M x ~. aDM area
C O N ~. .Constant
Note: Dashes represent spaces
Response Format
d
1 Resy M P
@ Unitno w 3 eégggse FCS * ICR -
x10" ] x108 | x16' | X169 ! [ 3
R
8-5-23 FORCED SET Py~
Forced sets a bitinan IR, LR, HR, AR, or TC area. Bils need to be forc?ig&;’
%

one at atime.



ommand Format

1 1 T T { . L]
) Unitno. K ! S je—— Dataarea ——e Word  ————wo— dtt —  FCS * " CR
x10' | x100 l | | x108] x102x10 | x100 x10t | X100 ] 1
/ AN
c | O - IR area
L R ~ - ..LRarea
H R - - HR area
A R - - . AR area
T I M -
M
E lN -I—A i* } TC area
C N T R
Note: Dashes -=prosent spaces.
esponse Format
e i JE Response !
= b e code FCs * " CR
x10° | x10° x15' | X18° 1 |

-5-24 FORCED RESET

Force resets a bit in an IR, LR, HR, AR, or TC area. Bits can only be force
set one at a time. If an attempt is made to simultaneously force reset more
than one bit. none ot the bits will reset.

ommand Format

T T T T
) Unit no. K ! R l—— Dataarea — e —— Word — e éil —  Fcs * ' CR
x10' | x10° | | | L x103| x102] x101 | x100] x101 | x100 1 | J
N |
/ N\

C | @] - IR area

L R - - LR area

H R - - HR area

A R - - AR area

T ! M -

T M

c lN T }j TC area

C N T R

Note: Dashes represent spaces

esponse Format




8-5-25 MULTIPLE FORCED SEI/HESE]
This command force sets or resets bits in the IR, LR, HR, AR, or TC areas,

All forced status will be lost if the PC is switched to RUN mode.

Command Format

{
| T I i ! | |
@ Unit no. F K jo—a— Data area e Word e e Foroe]d set/rorset!dat.lade?
xi0'| x10q | | | x100| x10dx10t | x100] x160] x1ed x160| x16d
] I Bit15 14 13 12 )
C 1 O ~-.\.IRarea
L R - - ...LRarea
H R - —~ ....HRarea
A R - - ....ARarea
T ! M -
T ! M H g
c N T = TC area ]
C N T R
Note: Dashes represent spaces.
(
] | 1 i 1 i
i FCS x CR
C | x160|x160 | x160 I |
T
2 1 0
i \ 3 VY ARRRNSTD
& G ¢ O .gnored
6 0 1 0....Data 0"
c 0 1 1...Data "1"
0 1 C O Forcedreset
z 1 C 1 Fercec set
v 2 £ Q Forcecseureselclear
Response Format
I I Resp !
@ | unino F s | Fes | "o
x| g X161 | X18° 1 |

8-5-26 MULTIPLE FORCED SET/RESET STATUS READ

Reads the forced set or forced reset status of the PC.

Command Format

{
@ Unit no
X10! l X10°

FCS

* CR




%"'Response Format

. {
~ ¥ T . J Tl ! | d sothesot s )
Unit no. F R F——— Dataarea  ——ejp—— Word ——eate- Forced set/reset status
i}, xio‘l X100 l X16' | X160 OP1 I 0P2IOP3 0P4 X103l X102i>(101 I X10°] o/ 0/1] 01 1 0/11 -}
L T 1] ’
Bit15 14 13 12
\
ﬁC ! o] - ....1Rarea I L L
L R - - .. .LRarea (
H = - - HR area !
A R - - ....AR area Forced set/reset status
T | M - 1: Forced seVreset
T 1 M H 0: Not forced sevreset
c N T - TC area
C N T R
Note: Dasnes represent spaces
( 2
] ! l i { ] i i
I I Data area ———— \ord ——ae— FCrced setreset status  —« FCS W l CR
; | onfony oml opzl 0P31 0P4 x103| x1o?{xzc.‘l><1o° 01 l 0”1 P 0/11 |
)y \ r 7
Bitt 0

l l Detineator

Only wnen applicable

i
l Unit no

Ty oy

L.

%
; 8-5-27 FORCED SET/RESET CANCEL
f Cancels all forced set and forced reset bits (including those achieved via
MULTIPLE FORCED SET/RESET.
g Command Format
%u‘
4
x I ! |
5 @ | unitno pC FCS * ' CR
) x10' | x100 | { |
%
&
;
E Response Format
. | Response ! i
@ | Unitno. c code Fcs * | CR
) x10' | x100 x16' | X160 } |
8-5-28 PC MODEL READ
Reads the model! type of the PC
Command Format
| I |
| @ M FCs » 'cR ‘



H

Response Format

[ @ | todn | w T | Response [PCaodel [ T T 7T
|

[ x10t] x109 | [xi6° | xi68 xier | x1e0] | | | ]

C250 or P-type
C500

C120 or C50
C250F

C500F

C120F

C2000

C1000H

C2000H or K-type
C200H or C20H/C28H/C40H/CE0H
C1000HF

_. = s 0000000
W -OMODPOWN =

8-5-29 ABORT and INITIALIZE

The ABORT command is used to abort the process being performed by the -
Host Link function and to then enable reception of the next command. The
INITIALIZE command initializes the transmission control procedure of all the
PCs connected to the host computer. Neither command receives a response.

A processing time of 100 ms is required between reception of the ABORT or
INITIALIZE commands, and reception of the next command. If INITIALIZE is
used in a single-link system, it will be regarded as undefined.

ABORT Command Format

|
® Unitno XILONZ FCS * CR
x10” | x10° [ i |

INITIALIZE Command Format

8-5-30 Response to an Undefined Command

This response is sent if the PC cannol read the command's header code, or &
the specitied command is not valid for the command level or model of PC. Hf
this response is received check the header code, command level, and PC
model. then execule the correct command.

Response Format

]
@ -Umit no | (o} FCS * CR
x10' | X100 | [ ]

8-5-31 Response Indicating an Unprocessed Command

This response is sent when the PC cannot process a command. The type of
error encountered by the PC can be identified via the response code. (See
Section 8~-5-36.)



@

fgﬁesponse Format

¥ I | Response !
é:u, @ Unit no. Header code ogde FCS * ! CR
o x10' | X100 T X161 | X169 1 |

The header code varies according to the command which was sent. The
headers of some commands include subheader codes (e.g., /O REGISTER,
I/0 READ, and DM SIZE CHANGE).

g-5-32 PROGRAM READ

Transmits the contents of the PC program memory.

Command Format

T
o) Umt no R ! P FCS * CR
SN, L | !
Response Format
I 1 ] 1 | i ‘ff !
Response
@ Unit no. g g code Program -—%—~ FCS * " CR
x10' | x10° l xi6' | x160) x16'] x16d x16'| x169 ¢ 1 |
H N q o
W‘/
Memory size

é.-5—33 PROGRAM WRITE

- Writes the received program into the PC program memory.

{Command Format

L. T T Lo T 1 5 T

@ Unit no. w P rogram ___{S_. FCS * CR
;‘ x1o‘l X10° l x:s‘l X1s°l xm’l x1s°| % |
; \ (’()L

Up to maximum memory capacity

Response Format

[ | Response !
@ Unit no. w P code FCS * lCR
x10' | x10° | X151 | x15° ) 1

8-5-34 1/0 REGISTER

0 -~~1arg the IR, LR LD AQ Ar T arza Rit artho MM wned that e ea ks

read via VO READ {described in the next subsection). Registered data is re-
ro Gl U Gula S (uisivicd, o power is turied Or k.



Command Format

q
{ I 1 | 1 I it A D 2
@ Unixrno. Q J ol m J R jo—— Dataarea ——ep—— WOrd ——atfe B'W:ram -
x1o11 X109 l | oml opzl OP3 | OP4 x103LX1021x1o‘ { X100l OR1 | OR2] ' | 4
\ J\ J\ J \ , &
Subheader ¢ ! o] —...IR area Delinea-
code L R - —....LR area tor
H R -~ —...HR area 0 0
A R - —....AR area 0 1
T | M - . . Bi
T 1 M H : : it no.
TC area :
Cc N T - 1 5
C N T R
D M - —....DM area c H Word
sotting
Note: Dashes represent spaces.
5 | 1 ! | | 1 . T
Data area Word o Blwtgaor__ FCS * l CR
« | 7 lopi] opalors | opalxi03| x102| x10 | x100 om1| OR: ) |
LN
Delineator
Setting Table
Data Area Word Address Bit or Word Setting Response
Bit IR 0000 10 0255 00to 15 ON/OFF
LR 0000 10 0063 00to 15 ON/OFF
HR 0000 to 0099 0010 15 ON/OFF
AR 0000 to 0027 0010 15 ON/OFF
TIM/CNT 0000 to 0511 Anything other than CH ON/OFF
wd IR 0000 1o 0255 CH Word data
LR 0000 ic GO CH \Word dala
HR 0000 to 0099 CH Word data
AR 0000 to 0027 CH Word data
TIM/CNT 0000 to 0511 CH ON/OFF and PV
DM 0000 10 1999 Any character Word data

Response Format

The maximum number of data items is 128. Count the TC area word specifi-

cation as two itemsg

The data is registered in the same sequence in which it was specified.
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progran texz;

uses crt,dos,graph,opengr,rs_232; .

Var i,j,k.i.n,n,o,p,q,r,s,t,az;bz,cz,dz,tt:integer;a:char;c:chqr;
alf,arf,at,bl,c1,di,e,f,g,h,u,v,¥,%x,y,2: longint;
iv, ju, kv, lu, id,Jd,kd,1d,ir,jr,kr,1r, il,§1,k1,11:integer;

vr,respond, FCS:string;

procedure interf(wr:string);
var x,¥,a,b,respond:string;
begin
initial8250(9600);
as=r;
calcfesia,b);
X:=atbt'#';
transmit (x);
receive(respond);
y:=copy(respond,9,4);
end;
procedure BOVeCUrsor;
begin
_set_color(4);
rectangle(20,50+2041,500,73+2041);
. end;
procedure delcursor;
begin
setcolorio);
rectangle(20,50+2041,500, 73+20%1);
end;
procedure changevar(z:integeri;
begin
if z=1 then c:="1";
if z=2 then c:='2";
if z=3 then c¢:="3";
if z=4 then c:="4";
if z=5 then ¢:2’5’;
if 2=6.then c:="6";
if z=7 then c:="7";
if z=8 then c:="8";

if z=9 then c¢:="9";



if z=0 then ¢:='0";

end;

procedure sincos{y:longint);
begin .
g:=310+10% (round (10kcos(i%1.256637)));
h:=1204T# (round (104sin (i%1.256637)));"

end;
(++++++¥++++START DIAL1 SETTINGHH++t+++++titiid)

PROCEDURE DIALL_1;

var posi,isinteger;a:char;
sn,res:integer;
RESPOND, fcs, wr:STRING;
Y:STRING;

PROCEDURE LINEE(1i,1j,1k,11:integer);

begin

setcolor(0);
circle(li,1j,18)5circle(li, 1], 16) seircletli, 1, 14);
setcolor(dr;
circletlk,11,18);circle(lk,11,16);scircle(lk,11,14);

end;

PROCEDURE ACTION;
begin
opengraph;
setfillstylg(0,0l;
bar (0,0, getmaxx, getraxy’;
circle(310,120,150);
circle(310,120,153);
circle(310,120,20);
cirele(310,120,25);
settextstyle(0,0,0);
outtextxy(?O,ZSO;’HANUAL SELECTOR VALVE SETTING’);
outtextxy(20,280, 'PRESS "5" KEY TO TURN VALVE CLOCKWISE');
outtextxy (20,300, "PRESS "+" KEY TO SET STERILIZER VALVE TO THE



SHOWN POSITION’);

OUTTEXTXY (20,320, 'PRESS "0" 2 TIMES TO DEFINE PRESENT POSITION’);
outtextxy (20,340, "PRESS "0" KEY TO RETURN TO LAST MENU');
circle(310,40,20);outtextxy(ZTB,lZ,’OFF/STEAM’);
circle(410,87,20) ;outtextxy (383,63, 'STERILE");
circle(375,190,20) ;outtextxy (345,163, 'SLOV EXH.');
circle(245,190,20);outtextxy (210,163, *FAST EXH.'};
cirele(210,87,20) ;outtextxy (200,63, "DRY"); '

¥R:="@0D0RR00000001";
CALCFCS(WR,FCS) ;5

- REPEAT
transmit (WR+FCS+'47);

" receiveirespond);
y:=copy(respond,8,4{posi’«’,respond)-11}});
VAL(Y, SN, RES); '

IF SN=0 THEN OUTTEXTXY(50,50, 'WAIT..");
ONTIL SNCOO;

SETCOLOR(0) 3

OUTTEXTXY (50,50, "WAIT..");
SETCOLOR(3);

if SN=100 THEN I:=1;

if SN=200 THEN I:=2;

if SN=400 THEN 1:=3;

if SN=800 THEN I[:=4:

if SN=1000 THEN 1:=5;

if i=1 then linee{210,87,210,40);
if i=2 then linee(310,40,410,87);
if i1=3 then linee(410,87,375,130);
if i=4 then linee(375,180,245,190);
if =5 then linee(245,190,210,87);

SETCQLOR(#);

OUTTEXTXY (20, 50, "RIGHT POSITION!! ");
repeat;

A:=READKEY;



IF (AC'5'Y AND (ACX"+7) AND (AC)'0’) THEN ACTION;
SETCOLOR(0) 3

OUTTEXTXY(20, 50, 'RIGHT POSITION!! ');
outtextxy (10,30, "READY");
SETCOLOR(3])5 .
OUTTEXTXY (50,50, *SETTING... ") ;

if (8="5") and (i=5) then i:=0;

if a='5" then i:= it1;

if i=1 then linee(210,87,310,40);

if i=2 then linee(310,40,410,87);

_if i=3 then linee(410,87,375,190);

if i=4 then lineet375,190,245,190);
if i=5 then linee(245,190,210,87);

if a="+" then

begin
SETCOLOR(0) ;
OUTTEXTXY (50,50, *SETTING...");
SETCOLOR{3);
OUTTEXTXY (50,50, *WAIT.. )5
if i=1 then posi:=0100;
if i=2 then pési:=0200;
if i=3 then posi:=0400;
if i=4 then posi:=0800;
if i=5 then posi:=1000;

initial8250(9600) ;

INTERF ('6005C00") ;

INTERF (’@00KSCIO 000502");
WR:="@00RR0O0000001 ’ 5
calcfes(WR,fes) s

repeat,

transpit (VREFCS+7%7) 3
réceive(respond);
y:=copy(respond,9,4);
val(y,sn,res);

until sn=posi;



INTERF { '600KRCIG 000502");
{TNTERF ('800SC03') ;}
SETCOLOR(0) 3
OUTTEXTXY (50,50, 'WAIT..");
setcolori3);
outtextxy(so,sp,’READY’);
DELAY(1000) 5
ACTION;
end;

until a="0";
END; {ACTION}

BEGIN '

ACTION;

INTERF ( *@00SC02") 3

end;

PROCEDURE dial1_2;
var y,c,bb,tb1,tt2,tE5,tte:string;
a,ccl,celi,ce2,cc22,ce3,ce33,ced, ccd4char;

sn,res, k:integer;

procedure interf(wr:string);
var x,5,a,b,respond:string;
begin
initial8250(9600);
a:er:
calcfes(a,bi;
x:=atht’4’;
transnit(x);.
receivetrespondi;
Y:=cop§(respond,9,4);
end;
procedure interfX(wr:string;I,J:INTEGER);
var X,a,b,respond:string;
begin
initial8250(9600);
a:=wr;
calcfes(a,b);

x:=a+ht'¥’;



transeit (x);
receive(respond) ;
y:=copy(respond,I,Jd);

end;

procedure displayprogran;
begin ‘ ,
interfx('@)0RR00140001’,9,4);
if y="0001" then begin barto,zso;600,300);
outtextxy (190,270, "NO¥ MACHINE IS
IN "SLOVW EXHAUST PROGRAX"');
end;
if y="0002" tben begin bar(0, 250,600,300 ;
auttextxy (190, 270, *NOW HACHINE IS
IN "FAST EXHAUST PROGRAM"™');
end;
if y='0004" then begin bar(0, 250,600, 200);
outtextxy(190,270, "NOW MACHINE IS
IN "DRY PROGRAX"");

end;

end;

procedure setnur;

begin
setfillstylet0,2);
setcolor(3);

har{0,0, getpaxx, getbaxy); {clearscreen}
outtextxy (20,250, USE "." XEY TO CHANGE
POSITION AND KEY NEEDED NUMBER'):
 outtextxy(20,270, "USE "+" KEY T0 HOVE
VALUE TO MACHINE AND OUT OF PROGRAM'):
outtextxy (20,290, 'USE "-" KEY TO OUT OF
PROGRAM WITHOUT CHANGE TIMER VALUE');

. outtextxy (150,170, 'STERILE TIMER');
outtextxy (365,170, 'DRY TIMER");
rectangle(150, 100, 250, 150) ;

- rectangle(350, 100, 450, 150) ;
.settextstyle(0.0,3);



REPEAT

begin

setfillstyle(0,0);
seteolor(3);
outtextxy (145,50, "TIMER SETTING’);

interfxf'GOORH00000001',11,2);
val(y,sn,res);
setfillstyle(0,0);
bar(471,126,519,164);
settextstyle(0,0,3);
outtextxyi178,115,y);

interfx('@0ORB00N0100017,11,2);
va](y,sn;res);
setfillstyle(0,0);
bar(531,126,579,164);
settextstyle(0,0,2);
outtextxy{378,115,5);

sound (250) ;delay(100) ;nosound;
settextstyle(0,0,3);

k=15

delay(100);

setfillstyle(0,0);
K:=0;

BB:=READKEY;

if (k=4) and (bb='.") then k:=0;
if bh=".7 then k:=kt1;

IF ((bbCO)™+") AND (BhO)>’-")) then

if k=1 then
begin
outtextxy(177,115,'_");

cci:=readkey;-

if (i8(=ord(ccll) and (ord(cc1)¢=57) then

begin )
sound(400);de]ay(iOO);nosound;

cclls=cclsend



else cc11:=70";
bar(151, 101, 200,148);
outtextxy(178,115,cc11);

end;
if k=2 then
begin
outtextxy(201,115,'_");
cc2:=readkey;
if (48¢=ordfcc2)) and (ord(cc2)¢(=57) then
hegin ) ‘
sound (400} ;delay (100} ;nosound;
cc22:=cc2;end
else cc22:="0";
har(200,101,249,1491;
outtextxy(201,115,cc22);
end;
if k=3 then
begin
outtextxy(377,115,7_");
cc3:=readkey;
if (48¢=ord(cc2)) and (ord(cc?)(=57) then
. L]
begin
sound (400) ;delayt100) ;nosounds.
ce32i=¢ed;send j
else cc33:="0";
bar(351,101,400,149);
outtextxy(378,115,cc33);
end;
if k=4 then
begin
outtextxy(401,115,°_");
cc4:=readkey;
if (48(=ord{cc4)) and (ord(ccd)<57) then
begin .
sound (400) ;delay (-100) snosound;
ccddz=ccd;end

else ccd4:='0";



bar(400,101,449,149);
outtextxy(401,115,cc44);
end; .
end;
UNTIL (BB="+') or (bb="-") ;

if bb="+" then

begin
TT1:=CC11+°000";
TT2:=CC22+'000";
TT3:=CC33+'000";
TT4:=CCA4+°000";

interf (’€00SC02");

INTERF ( *€00WDO00O’ +TT1+TT2+TT3+TT4) 5
interf ('800¥R00150200’ ) ;

delay(100);

interf (800WR001500007);

outtextxy (180,320, 'ALREADY SET’);
DELAY(1000) ; '
end;

SETCOLOR(3) 3
END;

begin- .
inter{X('e00SC02",9,4);
opengraph;
setcolor(3);
setfillstyle(0,0);
interfx(’€00RR00000001",9,4);
VAL(Y,SN,RES);

I[F SN=100

THEN

~ begin

bar (0,0, getnaxx, getnaxy);
settextstyle(0,0,3);
outtextxy (175,50, 'SET PROGRAﬂ');



settextstyle(0,0,0);

outtextxy (160,90, ’SELECT PROGRAM BY ENTER PROGRAM NUMBER');
outtextxy(50,120,*1.SLOV EXHAUST');
ounttextxy(50,140,'2.FAST EXHAUST');

outtextxy (50,160, ’3.DRY"); .

outtextxy (50,200, 'PRESS 0 XEY TO' SET TIMER');

displayprograe;

repeat
a:=readkey;
if a="1" then begin
interfx('@00WR001500047,9,4);
DELAY(100);
interfx('@00WR00150000°,9,4);
end;
if a="2" then begin
interfx('@00¥R001500087,9,4);
DELAY(100);
interfx('@00VR00150000°,9,4);
eﬁd;
if a="3" then begin
interfx('@00¥R001500107,9,4);
DELAY{(100);
inter{x(’@00¥R00150000",9,4);
end;
delay(100);
displayprogran;
until a='0’;
setnunm;
end
else begin
bar(0,0,getpaxx,getpaxy);.
N settextstyle(0,0,3);
outtextxy (225,100, "SORRY" )5
OUTTEXTYY(SS.ITO,'HACHIEE IS WORKING!!'};
0UTTEXTXY(195,240.’PLEASE'UAIT.,.’);
DELAY(3000); |
SETTEXTSTYLE{(0,0,0);
EXD;



end;

PROCEDURE DIAL1;
VAR Y:STRING;
SN,RES: INTEGER;
begin

SETCOLOR(3} 3
SETTEXTSTYLE(0,0,0);
setlinrestyle(0,0,1);
setfillstylet0,0); .
bar(o,o,getnaxx,getnaxy);
outtextxy (200,20, '$281831 CONTROL MODE #:itii1’);
outtextxy(20, 40, 'SELECT YOUR CONTRdL MFTHOD (use nun lock key)’);
outtextxy (25,80, "MANUAL USE’); '
outtextxy (25,100, 'PROGRAM SET (USE WHEN STERILIZER IS "OFF/STEAN")");
outtextxy (25,120, "BACK TO MAIN SETTING’); )
outtextxy (20,160, 'press "0" when ready’);

BOVECUTSOoT;

repeat,

a:=readkey;
SOUND(100) ;DELAY (100) ; NOSGUND;
deléursor;

if (a:’B;) and (iO1) then i:=i-1;
if (a="2") and (i¢>3) then i:=it1;
BOVECUrsor;

until a="0';

if i=1 then begin DIAL1_1;diall;end;

if i=2_then
begin (I=2}
" SETFILLSTYLE(0,0)3
BAR(0,0, GETMAXX, GETHAXY) ;
SETFILLSTYLE(0, 3); '

VR:="800RR00000001";
‘CALCFCS{WR,FCS);



REPEAT
transnit(HR+FCS;’t’);
receive(respond);
y:=copy{respond,9,4);
VAL(Y,SN,RES);

[F SN=0 THEN

OUTTEXTXY (250,50, "WAIT.

UNTIL SNC}O;

[F SN=100 THEN
DIALL.2

FLSE
BEGIN (ELSE}
SETCOLOR(0) 3
OUTTEXTYY(250, 50, "WAIT.
SETCOLOR(3);
OUTTEXTXY (140, 50, * SORRY
DELAY(1000)3 '
END;:  (ELSE}

dialil;
END; {[=2}
if i=3 then

end;

-~

)15

.. STERILIZER IS ¥ORKING!!

(R R R R END  DIALL SRSETTINGER KRRk KRR )

{£4£kkkSTART DIALZ &&APLC DISPLAYRL k& kEkkik]}

PLEASE WAIT..

s
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PROCEDURE dial2;

var x,y,a,h,respond,wlzstring;
[: [NTEGER;
C:STRING;

procedure changevar(I:integer);

begin

[F
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if
if

[=0 THEN
[=1 then
[=2 then
[=3 then
[=4 then
[=5 then
[=6 then
[=T then
[=8 then
[=9 then
[=10 then
[=11 then
[=12 then
[=13 then
[=14 then
[=15 then
[=16 then
[=17 tben
[=18 then

end;

C:___’ol;
c:="1";
c:="2";
ci="3";
c:="4';

0:215’;

c:="10";
c:="11";

‘c:=’12’:

c:="13";

c:="14";
c:="15";
c:="16";
c:="17";

c:="18";

procedure interf(vr:string);

begin

end;

initial8250(9600);

asi=Wr;

calcfes(a,b);

X:=atht '3

transeit(x);

receive(respond);

y:=copy(respond,9,4};



PROCEDURE [RINTER(¥S:STRING; [ : INTEGER) ;

BEGIN

interf (’Q00RR’ +WS+'0001");
BAR(100,80+( 10¢[), 140, 89+ (104D} ) ;
OUTTEXTXY(100, 80+ (1041), V)5

END;

PROCEDURE DMINTER(VS:STRING;I:INTEGER);

BEGIN

interf ("G00RD’ +¥S+700017) 3
BAR(250,80+(1041),290,89+(1041));
OUTTEXTXY (250, 80+ (10¢1),Y);

END;

PROCEDURE HRINTER(WS:STRING;I:INTEGER);

BEGIN

interf ("@0ORE’+WS+'0001");
BAR(400,80+{10&1),440,89+(1040));
OQUTTEXTXY (400, 80+(1041),Y);

END;

begin

OPENGRAPH;

SETFILLSTYLE(0,0);

OUTTEXTXY (190, 20, "##&¥¥ PART OF PLC DISPLAY #&kik');
RECTANGLE(0,0,620, 345) ;

RECTANGLE(20, 50, 150, 300) ;

RECTANGLE{170, 50, 300, 300) 5

RECTANGLE (320, 50, 450, 300} ;

OUTTEXTXY(30, 60, ' INTERNAL RELAY DATA MEMORY HOLDING RELAY');
OUTTEXTXY (100,310, "PRESS ANY KEY TO RETURN TO LAST DIAL');

FOR [:=0 TO 18 DO



BEGIN
OUTTEXTXY(25.80+(1o%i).'CB
CHANGEVAR(D) 3
OUTTEXTXY(42,80+(104[),C);
END;

FOR [:=0 TO 15 DO
BEGIN
OUTTEXTXY (175, 80+( 104}, 'DX
CHANGEVAR(I);
OUTTEXTXY(192, 80+ (1041),C) ;
END;

FOR [:=0 TO 9 DO
BEGIN
OUTTEXTXY(325,80+(104I), 'HR
CHANGEYAR(I )3
OUTTEXTXY(342,80+(1041),C);
END;

repeat.

..')

:’);.

IRINTER(’0000",0) ; IRINTER(*0001°, 1} s IRINTER(’0002",2)
IRINTER( 0003, 3) ; IRINTER(’0004°, 4) ; IRINTER(’0005',5) 5
[RINTER('0006°,6) ; TRINTER( 0007, 7) s IRINTER( '0008",8) 3

[RINTER('0009",9) ; [RINTER('0010°,10) ; [RINTER('00117, 11}
[RINTER(’0012'.12);IRINTER(’0013'.13);[RINTER(’OOI4},14);
[RINTER(’0015",15) s TRINTER(’0016", 16) ; IRINTER('0017’,17);
[RINTER('0018",18);

DH[NTER('0000;.0);DH[NTER('0001’,1);DH[NTER(’0002’,2);'
DH[NTER(’OOO3’,3);DHINTER(’0004',4);DH[NTER('OOOS',S);
DH[NTER(’OOOS',B);DH[NTER(’OOOT;}T);DHINTER('OOOB’,B);
DMINTER(’0009°,9) ; DHINTER(’0010°,10) ; DHINTER(’ 00117, 11);
DMINTER('0012",12) ;DHINTER(’0013",13) sDHINTER(’0014", 14} ;
DHINTER('0015",15);

HE[NTER(’0000’,0);HRINTER(’0001‘,1);HRINTER(’0002f,Z)¥
HR[NTER('0003',3);HR[NTER(’OOO4'.4);HRINTERf’OOOS’.S);



HRINTER('0006°,6) ;HRINTER('0007",7) HRINTER( '0008°,8) ;
HRINTER('0009’,9);

UNTIL KEYPRESSED;
A:=READKEY;
SOUND(800) ; DELAY(100) ; NOSOUND;
" END;
(#REREKEKKKKKEND OF DIAL2 &PLC DISPLAYRRKKKKKKKKKEEEE)

(¥#**¥¥*t*t*fkttt*******f&t*END.DIALZt****&t********#**kk&*t#tt*ikti****ttt**ti#t&)

{#+++++++START DIAL3 &&MACHINE DISPLAY&&+++++++4)
PROCEDURE DIAL3_1; {ssertitttitside partisspestietin) ,
var'i,j,k.l.n,n.o,p.q,r,s,t,az,bz,cé,dz,tt:integer;a:char;c:char:
alf,arf,at,bl,cl,d1,e,f,g,b,u;v,v,x,2: longint;
i, ju,ku, lu, id,jd,kd, ld,ir,jr, ke, Ir, il,jl,kl,1l:integer;
wr, respond, FCS, Y:string;
SN, RES: INTEGER;

PROCEDURE leftarrow(i,j,k,l:integer);
begin
_ Boveto(round ((i+k)/2)+round{ (k-i)/4),j-5);
linerel(round(-(k-i)/2),01;
linerel(5;2);
linerel(0,-4);
lirerel{-5,21;

end;

PROCEDURE rightarrow(i,j,k, l:integer);
begin
noveto(round((i+k)/2)-round((k—i;/l),i-S);
linerél(round((kLi)/ZJ,O):
linerel(-5,2);
linerel(0,-4);
linerel(s,2);

end;

PROCEDURE~uparrow(i.j,k,l:integer);

P PR



begin

noveto(k+5,round((j+1)/2)¢round((1-§}74));
linerel(0,round(-(}-j)/2))5

linerel(2,5);

linerel(-4,0);

linerel(2,-5);

end;

PROCEDURE downarrow(i,j,k,l:integer);
begin .
noveto(k+5.round((j+1)l2)-round(f1—j)/4{);
linerel{0,round((1-§)/2));
linere}(2,-5);
linerel(-4,0);
linerel(z,S);

end;

PROCEDURE hflow(i,J,k,l:integer);
begin
set_color(3);
al:=i;
bi:=j+1;
cl:=k;
di:=1-1;
rectangle(i,j,k,1);
repeat
setfillstyle(1,3);
line(at,bt,at,d1);
at:=al+l;
until ald=k;

end;
PROCEDURE vflow(i,j,k, l:integer);

begin

set_color(3);



al:=itl;

bi:=j;

cl:=k-1;

di:=1;
rectangle(i,j,k,1};
repeat
line(al,b1,c1,bl};
bi:=b1+2;

until bi)=d1;

end;

procedure delbflow(i,j,k,l:integer);
begin
setfillstyle(o,00;
bar(i,jtl,k,1-1)5
setfillstyle(t,3:;

end;

procedure delvflou(i,j,k,l;integer);
begin
setfillstyle(0,0);
bar(i+1,i,k-1,1);
setfillstyle(l,3);

end;

procedure.chanberfill([:[ﬁTEGER);

begin
setfillstyle(1,3);
bar(101,86,389,169);
seLfiIlstyle(d,U);
bar(150,125, 350, 170);
rectangle(150,125,350,170);
SETTEXTSTYLE(0,0,0) ;"
outtextxy(230,148,’LOAD ');
SETTEXTSTYLE(0,0,3);
setlinestyle(0,0,3);
poveto(100,85) ;Lineto(390,85); {11}
lineta(390,125); (12}
roveto(390,130);1ineto(390,170); {13}



end;

lineto(lOO,l?O); {14}
setlinestyle(0,0,0;

procedure chamberempty;

begin

end;

setfillstyle(o,01;
bar(101,86.389,169);
setfillstyle(0,0);
bar(150,125,350,170);
rectangle(150, 125, 350, 170);
SETTEXTSTYLE(0,0,0);
outtextxy (230,148, 'L0AD ');
SETTEXTSTYLE(0,0,3);
setlinestyle(0,0,3);

Boveto(100,85); lineto(290,85); (11}

lineto(390,125); (12}

moveto(390, 130); lineto(390,170%; {13}

lineto(100,170); ‘ (14}
setlinestyle(0,0,0);

procedure jacketfill(I:INTEGER);

begin

setfillstyle(I,3);
bar(101,171,409,189);
bar(391,131.409,171);
bar(101,66.409,84);
bar(391,84,409,124);
setlinestyle(0,0,3);

"moveto(100,85); lineto(390,85) ;(11}
lineto(390,125); {12}
Boveto(390,130);lineto(390,170); (13}



. “end;

lineto(100, 170); (14}

setlinestyle(0,0,0);

procedure jacketempty;

begin

end;

setfillstyle(0,0);
bar{101,171, 409, 189);
bar(391,131,409,171);
bari101,686,409,84);
bar(391,84,409,124);
setlinestyle(0,0,3;

Rovelo(100,85);lineto(390,85); (11}

lineto(390,125); .o
Roveto(390, 130); Lineto (390, 170); (13}
lineto(100, 170); {14}

setlinestyle(0,0,0);

procedure delall;

begin

CHAMBEREMPTY;
DELHFLOW (230, 33,430, 37);
DELVFLOW (430, 34, 435, 129) ;
DELHFLOV (390, 125, 430, 130) ;

DELHFLOV(231, 11,446, 15);
DELYFLOW (446,12, 450,63);
DELHFLOV (450,60,513,64);
DELHFLOW(230, 19, 279, 23);
DELVFLOW(2T78, 15, 280, 19);



DELHFLOV(230, 28,251,31)
DELVFLOV(248, 23,252, 28) 3
'DELHFLOV (230,50, 473,54) 3
DELVFLO¥ (470,11,474,50);
DELHFLOV(471,10,516, 14);
DELVFLOW(516, 11,520,541 ;
DELVFLOV(516,71,520,270) ;
LINE(230,50,470,50) ;
LINE(230,54,474,54);
CHAMBEREMPTY;

END;

procedure FULLall;
begin
chamberenpty;
HFLOV (230, 33,430, 37);
VFLOV (430, 34,435,129 ;
HFLOU(390.125,430,1§0)3

RFLOV(231, 11, 446, 15);
VFLOV(446, 12, 450,63)
HFLOV(450,60,513,64) 3
HFLOV(230, 19, 279,230 ;
VFLOV(278, 15, 280, 19);
HFLOV(230, 28, 251,31);
VFLOW (248, 23, 252, 28) ;
HFLOV(230,50, 473, 54) 3
VFLOV(470, 11,474,50);
RFLOV(471, 10,516, 14);
VFLOW(516,11,520,54);
VFLOW(516,71,520,299) ;
CHAMBEREMPTY;

END;

(R R DA D Rk o R K )
begin

opengraph; -
SETCOLOR{3); setfillstyle(0,0);



setlinestyle(0,0,1);
SETTEXTSTYLE(0,0,0);

outtextxy (170,243, "HEATER ');

bar (0,0,getnaxx,getnaxy);
{rectangle(100,5,540,330); )
rectangle(200, 10,230,60); (3},
setlinestyle(0,0,3);
noveto(100,65) ; lineto(210,65) ; (4}
noveto(220,65); lineto(410,65); (5}
lineta(410,125); {6}
Boveto(410,130);
lineto(410,190); (T}
lineto(360,190); ' {8}
roveta(350,190);lineto(160,1901; (9}
poveto(150,190);1ineto(100,190); (10}

setlinestyle(0,0,3);
Boveto(100,85);lineto(390,85); {11} -

‘ lineto(390,125); {12y
woveto0(390,130);1inet0(290,170); (13}
lineto(100,170); {14}
setlinestyle(0,0,0);

noveto(120,220);lineto(120,270); (15}

lineto(390,270); {16}
lineto(390,220); : (umn
lineto(360,220}; {18} -

eoveto(350,220);1ineto(160,2200: {19}
noveto(150,220);lineto(120,220); (20}
steinestyle(0.0,l);

_ moveto(210,65); Lineto(210,60); {21}
noveto(220,60); Lineto(220,65); (22}
eoveto(390,125);1ineto(430,125); {23)
lineto(430,31; - (24}
lineto(230,37); (25}
Boveto(230,33); Lineto(435,33); (26}
lineto(435,130); , ' (27}
lineto(390,130); o (28

moveto(360,190);Lineto(360,220); {29}



poveta(350,190); 1ineto(350,220)3 30).

moveto(160,190);lineto(160,220); {31}
noveto(150,190) ; 1ineto(150,220) ; (32}
moveto(230,50); lineto(470,50); {33}
lineto(470,10); {34}
lineto(520,10); : {35}
lineto(520,55); {36}
roveto(516,55);lineto(516,14); {37}
rectangle(513,55,523,70); {ejector)
lineto(474,14); (38}
lineto(474,54); . {39}
lineto(230,54); . ) {40}
Boveto(230,11);lineto(450,11); “un
lineto(450,60); {42}
lineto(513,60); {43}
voveto(513,6471;lineto(446,64); {44}
lineto(446,15); {45}
lireto(280,15); {46}
lineto(280,23); {47} f
. lineto(230,23); {48}
noveto(230,19);lineto(276,19); {49}
lineto(2786,15); ) {501
lineto(230,15); {51}
noveto(230,312;]ineto(252,31); {52}
lineto(252,23); (53{
roveto(248,23);lineto(248,28); {54}
lineto(230,28); ] (55;
outtextxy(232,2,74%);

outtextxy(283,16,'5");
outtextxy(25s5,25,'3");
outtextxy(400,24,'6");
outtextxy(232,42,'2");
outtextxy(211,53,"1");

settextstyle(0,0,1);

outtextxy (230, 148, "LOAD) ;

outtextxy (230, 250, 'BOILER’) ;

OUTTEXTXY (20, 300, *DISPLAY SIDEPART OF STERILIZER..- STERILIZER WORK POSITION IS');
OUTTEXTXY(130, 342, "4PRESS ANY KEY T RETURN TO LAST MENU#');



e

outtextxy(20,315, "N0.OF PIPE IS REFER);
OUTTEXTXY(20, 325, "TO "SECLECTOR VALVE DISPLAY DIAL"');
OUTTEXTXY (475, 280, "EXHAUST PIPE’); '

setlinestyle(0,0,3);

Roveto(100,65) ; Lineto(100,85) ; (561
moveta (100, 170); Lineto(100,190); (57}
rectangle(80,85, 100, 170); ' {DOOR}
rectangle(75,65, 100, 190) ; {DOOR}
rectangle(55, 115,75, 140) (DOOR}
SETLINESTYLE(0,0,0);

setcolor(3i;

rectangle(150, 125, 350, 170) ; . {LOAD}
RECTANGLE (516, 70,520, 270) ; (LONG PIPE}

{SETLINESTYLE(1,0,1);

HOVETO0(230,13);

LINETO(150,13);

LINEREL(0,-10) ;

LINEREL(-20,0) ;0UTTEXTXY (0,0, "FAST EXH.PIPE (3)");

MOVET0(230,21) ;
LINETO(100,21) 5

LINEREL(0,-10);

LINEREL(-20,0) ;OUTTEXTRY(0,9, "DRY PIPE (4)");

MOVETG(230,30);
LINETO(50,30);OUTTEXTXY(O,ZB,’SLOV_EXH.P[PE (2)");

MOVET0(230,35) ;
LINETO(100, 35) ;
LINEREL(0, 10) ;

.LINEREL(-20,0) ;OUTTEXTXY(0, 43, "TO CHAMBER PIPE (5)"); -

MOVET0(230,52) ;
L[NETO(O,SZ):OUTTEXTXY(0,433’EJECTOR PIPE (2)'{;}'

setfillstyle(3,3);
bar(121,246,389,269); (vater level}
setfillstyle(11,3);



bar(121,221,389,244); (stear level}
. outtextxy (325,260, 'VATER');
outtextxy (325,229, "STEAM');

moveto(150,215);

lineto(115,215)3 .

lineto(115,275) 5 .
lineto(395,275);5: {boiler cover!}
lineto(395,215);

lineto(360,215);

noveto(350,215)3

lineto(160,215);

setfillstyle(0,0};

bar(120.235,255,255);.

rectangle(120,235,255,255);

outtextxy (170,243, "HEATER'};

RECTANGLE(10,290,570,340); (BELOY FRAME}

LINE(335,290,335,340);
(LRALLLLLALLL002050%0% begin interfacing &&&&&&&&&&&&&&&&&&&&&&&}

DELALL;
REPEAT | . :
¥R:="800RR00010001;
CALCFCS(¥R,FCS);
transmit (VR+FCS+'#');
receive(respond);
y:=copy(respond,3,4);
VAL(Y,SN,RES);
{if sn>=20 then}

BEGIN (main display}  JACKETFILL(11);
YFLOW( 150, 190, 160, 220) ;
YFLOW (350, 190, 360, 2201
VFLOW (150, 190, 160,220) ;
VFLow(z1o,so,220;65);

{keEkkestart interfacekkkkk)
¥R:='@00RR00000001" ;
CALCFCS(¥R,FCS);



BEGIN

transmit (VE+FCSH &)

receive(respond);

y:=copyftrespond,9,4);

YAL(Y,SN,RES);

IF (SN=100) OR (SN=200) OR (Sﬁ=400) OR (SN=800) OR (SN=1000) THEN

[F SN=100 THEN.
BEGIN {COMPLETE POSITION}
delall; '
SETCOLOR(0);
RIGHTARROV (276,11, 450,151
DOWNARRGY¥ (516, 70,520, 270) ;
LEFTARROW(230, 32, 430,37);
UPARROW (430, 34,435,129);
RIGHTARROY(230,50,474,54);
UPARROV(470,10,474,54)5
RIGHTARROW (470, 10,520, 14)
DOWNARROV (516, 14,520,55) ;
SETCOLOR(3);
BAR(336,310,569,339);
SETTEXTSTYLE(0,0,3)3
0UTTEXTXY(300;310,7 OFF/STEAM') ;
END;

IF SN=200 THEN

BEGIN {STERILE POSITION}
DELALL;

CHAMBERFILL(11);

HFLO¥( 230,33, 430,37);

VFLOW (430, 34, 435,129) ;
HFLOW(390, 125, 430, 130) ;

RIGHTARROW (230, 33, 430, 37) 3
DOWNARROW (430, 34, 435,129) ;

SETFILLSTYLE(0,0);
BAR(336, 310, 569,339) ;
" SETTEXTSTYLE(0,0,3);



OUTTEXTXY(310, 310, ' STERILE") ;
END;

IF SN=400 THEN
BEGIN (SLO¥ EX POSITILN}
DELALL;

CHAMBERFILL(10);
HFLO¥(230, 33, 430, 37);
VFLOW(430, 34,435, 129);
HFLOW(390, 125, 430, 1301 ;
AFLOV(230, 28,252, 31);
VFLOY (248, 23, 252, 28) ;
HFLOV (248,19, 280, 23) ;
VFLOW(2T6, 15, 280, 19) ;
RFLOV (276, 11, 450, 15) ;
VFLOW (446, 15, 450,64) ;
HFLOV(446, 60,513, 64) ;
VFLOW(516, 70, 520, 270) ;
HFLOW(230, 50, 4T#,54);
VFLOW(470, 14, 474,501 ;
HFLOV(470, 10,520, 14);
VFLOW(516, 14, 520, 55) ;
SETCOLOR(0) ;
RIGHTARROW (230, 33, 430, 37);
DOVNARROV (430, 34, 435, 129) ;

- SETCOLOR(3) ;

* RIGHTARROW(276, 11,450, 15);
DOYNARROW (516, 70, 520, 270) ;
LEFTARROW (230, 33, 430, 37) ;
UPARROV (430, 34,435, 129) ;
RIGHTARRO¥ (230,50, 474,54) ;
UPARROW (470,10, 474, 54);
RIGHTARROV(470, 10,520, 14) 3
DOWNARROW (516, 14,520,550 ;
SETFILLSTYLE(0,0) ;
BAR(336, 310, 569, 339) 5

- SETTEXTSTYLE(0,0,3) 5
OUTTEXTXY(310,310," SLOV EXH.');



IF

IF

END;

SN=800 THEN

BEGIN

DELALL;
CHAMBERFILL(10)3
HFLOV(230, 33,430,373
VFLOW(430, 34,435,129);

HFLOV(390,125,430,130)3

EFLOV(230,11,450,15)3
VFLOV(446,15,450,64);
AFLON(446,60,513,64)3
VFLOV(516,70,520,270)3
RIGHTARROW(276, 11,450,150
nowNARRowts;s.To.séo;270);
LEFTARROW (230, 33, 430,37} 3
UPARROV(430, 34, 435,129)3
SETCOLOR(0) ; -
RIGHTARROW(230, 50,474,541 ;
UPARROV(470, 10,474,545
RIGHTARROW (470, 10,520, 14);
DOVNARROW (516, 14,520,55) 3

" SETCOLOR(3)3

SETFILLSTYLE(0,0}3
BAR(336,310,563,339) 3
SETTEXTSTYLE(0,0,3) 5
OUTTEXTXY(310,310," FAST EXH.");
END;

'SN=1000 THEN -

BEGIN { DRY POSITILN}
DELALL; ' a
HFLOV(230, 33,430,373
VFLOW(430,34,435,129) 5

HFLOW {390, 125,430, 1303

HFLOW (230, 19,280, 23);
YFLOW(2T6, 15, 280,19)5
HFLOW(276, 11,450, 15);



VFLOW(446,15,450,64) 3
HFLOY(446,60,513,64)3
VFLOV(5186, 70,520, 270)

BFLOV(230, 50, 474,54);
VFLOV (470, 14,474,500 ;
EFLO(470, 10,520, 14) 3
VFLOV (516, 14,520,551 ;
RIGHTARROW(276, 11, 450, 15)§
DOYNARROW (516, 70,520, 270) 3
LEFTARROY (230, 33, 430,37) 5
UPARROV (430, 34, 435, 1291 ;
RIGHTARROW (230,50, 474, 5413
UPARRON(470, 10, 474,545
RIGHTARROV (470, 10,520, 14)3
DOWNARROW (516, 14,520,551 3
SETFILLSTYLE(0,0);
BAR(336, 310, 569, 339) ;
SETTEXTSTYLE(0,0,3);

OUTTEXTXY(310,310,’ DRY");

EXD3;

ELSE

BEGIN

SETCOLOR(0) ;
RIGHTARROW (276, 11,450, 15);
DOVNARRO¥(5186,70, 520, 270) 3
LEFTARROV(230, 33, 430,371
UPARROV (430, 34, 435, 129);
RIGBTARRO¥(230,50,474,54)
UPARROW (470, 10, 474,54)

. R[GHTAREOH(lTO,lo;SZO,14);
DOWNARRO¥ (516, 14,520,55) 5
RIGHTARROWA 230, 33,430, 37) 3
DOWNARROV (430, 34,435,129) ;
RIGHTARROV (230,50, 474,54);
UPARRow(47o.1o,474,54); '
RIGHTARROW (470, 10,520, 14);
DOWNARRO¥ (516, 14,520, 55) ;



SETFILLSTYLE(0,0);
BAR(336,310,569,339);
SETTEXTSTYLE(0,0,3);
SETCOLOR(3)3

OUTTEXTXY(310,310,"  SETTING")§
SETTEXTSTYLE(0,0,0); '
END;

END;

UNTIL XEYPRESSED;
SETTEXTSTYLE(0,0,0) ;
A:=READKEY;
end;
(ke KkERRERRend side partikkkkkkkkees)

PROCEDURE DIAL3.2;
begin'
setlinestyle(0,0,1);
bar(0,0, getnaxx, getnaxy);
END;

PROCEDURE DIAL3_3; {#kbktdh bk e A VALYESEEEERERERREEE)
VAR'[,j,k,E,F,G,H:1ongint;
SN, RES, avh2,bvh2, cvh2,dvh2, evh2, avh3, bvh3, cvh3,dvh3, evh3:integer;
arcrecl,arcrec2 : arccoordstype; )
A:CHAR;Y,RE1:STRING}

procedure vholel;
begin
setcolori3);
arc(i,i,k,180+k,20);
geﬁarccoords(arcreci):
arc(310,120,k-180,k,20);
getarccoords(arcrec2); _
line(arcrecl.xstart,arcrecl.ystart.arcrecz.xend,arcrecz.yend);

linetarcreci.xend,arcrecl.yend, arcrec2.xstart,arcrec2.ystart);

' end;



procedure vhole2;

begin

arc(avh2,bvh2, cvh2, 180+cvh2, 20) ;

getarccoords(arcrect);

arc(dvh2,evh2, 180+cvh2, 360+cvh2, 20)

getarccoords(arcrec2);

line(arcreci.xstart,arcrecl.ystart, arcrec2. xend, arcrec2.yend};
line(arcrecl.xend,arcrecl.yend,arcrecz.xstart,arcrecz.ystart);

end;

procedure vhole3;

begin

setcolor(3);

arc(avh3,bvh3, cvh3, 180+cvh3, 101;

getarccoords(arcrecl);

arc(dvh3,evh3, 180+cvh3, 360+cvh3, 10) ;

getarccoords(arcrec2) ;
line(arcrecl.xsﬁart,arcrecl.ystart,arcrecz.xend;arcyecz.yend);
Iine(arcrecl.xend,arcrecl.yend,arcrecz.xstart,arcrecz.ystart);

end;

procedure movevalve;

begin '
circle(340.190,15);circle(275,188,15);circ1e(230,162,5);
circle(230,78,15);circle(340,50,15);circle(310.120.15):
circle(310,120,130);circle(310, 120, 15003
setlinestyle(1,1,1);

line(355,190,355,300);line(355,300,400,300);line(325,190,325.320);
line(325, 320, 400,320);

1ine(290,188,290,320);line(290,320,200,320);line(260,188,260.300);
line(260, 300, 200, 300) ;

Iine[ZZS,162,225,250);line(225,250,200,250);line(235,162,235,257);
line(235, 257, 200, 257} ;

line (230,90, 100,90) ; line (230,66, 100,66) ;



Iine(340,39,490.39);1ine(340,62,490,62);
Iine(BIS,110,500,110);line(315,130,500,130);

setlinestyle(0,0,1);

SETTEXTSTYLE(0,0,0);

outtextxy( 370,307,’(1) JACKET - SELECTOR VALVE PIPE *};
OUTTEXTXY (430, 320, ' (SUPPLY- STEAM PIPE)");
OUTTEXTXY(15, 308, 'EJECTOR SYPPLY PIPE (2)");
0UTTEXTXY(15,319,’0R JACKET DRAIN PIPE’);
OUTTEXTXY(15,250, ' SLOV EXHAUST PIPE (317);
OUTTEXTXY(0,75, '"FAST EXHAUST PIPE RS

OUTTEXTXY (470,48, '(5) VACCUUM DRY PIPE');
0UTTEXTXY(470,11?,'(6) TO-CHAMBER PIPE’);

end;

procedure actioni(respond:string);
begin
¥:=copy(respond,9,4);
YAL (Y, SN, RES) ;
if (sp=100i or (sn=200) or(sn=400) or(sn=800) or(sn=1000} or(sn=0) then

BEGIN

if sn=100 then

begin

setfillstyle(0,0);

bar(0,0,getiaxx.getnaxy);

1:=410;j:=120;k:=270;
avhz:=215;bvh2:=120;cvh2:=18;dvb2:=230;evh2:=162:
avh3:=385;byh3:=75;cvh3:=—126;dvﬁ3:=340;evh3:=50;
vholet;

vhole2;

vhole3;

SETTEXTSTYLE(0,0,3); .

OUTTEXTXY (350,250, OFF/STEAK’);

sovevalve;



EXD;

[F SN=200 THEN

BEGIN '

setfillstyle(0,0);

bar (0,0, getnaxx, getnaxy);

1:=3403j:=1903k:=198;
avh2:=280;bvh2:=50;cvh2:=-54;dvh2:=230;evh2: =78;
avh3:=385;bvh3:=165;cvh3:=-198;dvh3:=410;evh3:=120;
vholet; '
vholeZ;

vboler

SETTEXTSTYLE(0,0,3);

OUTTEXTXY(350,250,"  STERILE");

novevalve;

END;

IF SN=400 THEN

BEGIN

setfillstyle(0,0);

bar(0,9, getmaxx, getnaxyl;

1:=2305j:=162;k:=126;
avh2:=385;bvh2:=T5;cvh2:=-1265dvh2:=340;evh2:=50;
avh3:=275;bvh3:=188;cvh3:=90;dvh3:=340;evh3:=190;
vholel;

vholeZ;

vhole3;

SETTEXTSTYLE(0,0,3);

OUTTEXTXY(BSO,ZSQ,’ SLOY EXB. M)

novevalve;

end;

[F SN=800 THEN

BEGIN

setfillstyle(0,0);

bar(0,0,getnaxx, getnaxy);

1:=2303J:=T8;5k:=54;

avh2:=385;bvh2:=165; cvh2:=-198;dvha:=410;evha:=120;
avh3:=215;bvh3:=120;5cvh3:=18;dvh3:=230;evh3:=162;



vholel;

vhole2;

vhole3;

SETTEXTSTYLE(0,0,3);
OUTTEXTXY(350,250," FAST EXHl');
povevalve;

~END;

[F SN=1000 THEN
BEGIN
setfillstyle(0,01;
bariﬂ,O,getnaxQ.gétnaxv):
1:=3405J:=505k:=-18;
avh2:=275;bvh2:=1885cvh2:=90:dvh2:=3405evh2:=190;
avh3:=280;byh3:=50;6vh3: =-54;dvh3:=2305evh3:=78;
vholet;
vhole2;
vhole3;
SETTEXTSTYLE(0,0;Bli
OUTTEXTXY(350, 250, CDRY');
povevalve;
END;
end;

end:

begin
ref:='2222";
repeat,
WR:="@00RRO0ON0O0O0L"
CALCFCS(WR,FCS) ;5
transmit (WR+FCSH'&') ;5
receive(respond);
if respond(>rel then
begin rel:=respond;

actionl(respond);

end;
until keypressed;
A:=READKEY;

end; {DIAL3_3}



PROCEDURE DIAL3_4; (kkkkkbkkkketdial ohkekkibeiiek)
var
dx,dy: longint;
arcrecl,arcrec? : arccoordstypes;
d0,do0, phi, 1, j:integer;

sn,res:integer; y,RE1,RE2,RE3,RE4:string;

PAL, PA2,PA3, PA4, PAS, PAG:STRING;

procedure interfX(wr:string;[,J:TNTEGER);
var ¢,a,b,respond:string:
besin
initial8250(3600);
a:=vr;
calefes(a, bl
X:i=atht'#'":
transoit ()3
receive(respond);
y:=copyirespond.l,J};

end;

procedure parameters;
BEGIN :
OUTTEXTXfilo,ZSO,’CHAHBER PRESSURE SWITCH STATUS = '); ;
OUTTEXTXY(lO.BOO,’TEHPERATURE SWITCH STATUS = ");
OUTTEXTXY{280,290,' PRESSURE [N CHANBER IS");
OUTTEXTXY(280,300,’ TEMPERATURE IN CHAMBER IS');
END;

procedure paranetersFILL(PAL,PA2,PA3, PA4,PAS,PAG:STRING) ;
BEGIN
{OUTTEXTXY{260, 280,PAL )3}
OQUTTEXTXY (270, 290, PA2) 5
QUTTEXTXY (230, 300,PA3);
{OUTTEXTXY (460, 280,PAd) 5}
OUTTEXTXY (470, 290,PA5);
QUTTEXTXY (493, 300,PA6);
END;

CAkle o o



procedure ypoint;

begin

seteolar(3);

dx:=round (50kcos((phik3.14/180)-1.57))3
dy:=roundi50«sin((phi¥3.14/180)-1.57))3
arc(162, 150, phi, 180+phi, 2073,
getarccoordsiarcrecl);
sovetofarcrecl.xstart,arcrecl.ystart);
lineta(162+dx, 150-dy);
lineto(arcrecl.xehd.arcrecl.yend);

end;

pracedure delvpoints
begin
seteolor{0);
dx:=round(504cos (tphik3. 14/180)-1.571);
dy:=round(50ksin{ (phik3. 14/180)-1.57));
arc(162,150,phi, 180+phi, 2013
getarccoordstarcrect) s
noveto(arcrecl.xstart,arcrecl.ystart);
Jineto(162+dx, 130-dy)
lineto{arcrecl.xend,arcrecl.yend?;

end;

PROCEDURE UR;

BEGIN -
rectangle(337,30,370,60);
rectangle(394,30,427,60);
rectangle(451,30,484,60);. {up rov)
rectangle(508,30,541,80);
rectangle(565, 30,538,60);

END;

PROCEDURE DR;

BEGIN

rectangle(337,70,370, 100);
rectangle(337,110,370,140)5 - {down Tow!}
rectangle(337,150,370,1801;



‘ rectangle(337, 190,370,220); -
END;

begin opengraph;
set_color(3);
setlinestyle(0,0,0};
setfillstyle(0n,0)3

bar (0,0, getnaxx,getnaxy’; {clearscreen}

linet315,10,315,240);
rectangle(10, 10,620,240 );{fraze}
URs

DR

outtextxyi336,20, start’);
onthextxy (397,20, stop’ )3
outbtextxy (448,20, 'saline ")
oubtextxy (503,20, 'norsal ')
outtextxy (572,20, dry "3

outtextxy (375,85, "0FF )3
outtextxy (375,125, 'STERILE '3
oubbextxy{375, 165, "EXHAUST '3
outtextxy(375,205,’dry ');

outtextxy (470,185, 'STERILE )3
onbbextxy (470,195," TIMER');
outtextxy (546,185, 'DRY’ )3
onttextxy (540,195, 'TIMER");

outtextxy (127,90, "OFF/STEAR ') 3
outtextxy (222,130, 'STERILE ");
outtextxy (202,200, "SLOW EXHAUST')s
outtextxy (30,200, 'FAST EXHAUST');
outtextxy (70,130, 'DRY ");

outtextxy (45,50, 'CHAMBER') ;
outbextxy (40,60, 'PRESSURE’) 5
outtextxy (235,50, JACKET '} 3
onttextxy (225,60, 'PRESSURE™) ;



settextstyle(0,0,3);

outtextxy(470,135,'12")3; ~ (timer pumeric)
outtextxy (534, 135, 34"); '

settextstyle(0,0,00;
outtextxy (225, 260, 'AUTOMATTC DIAL DISPLAY');
0uttextxy(175.330,’PRESS-ANY KEY TO RETURN TO LAST MENU");

rectangle (470, 125,520, 1657; {tiner frame!

rectangle(530, 125,580, 165);

circle(482,115,51:
circlei542,115,51;
circler508,115,57; {switch?

circle{568,115,5);

circlefd82,175.50;
circle(342,175,51);
circle(508.175,5)3 {switcht
circle(568,175,5);

circlei70,60,50):

circle(255,60,50); {gauge}

setfillstyle(1,3);
circle(162,150,15);
floodfili(162,150,%);

REL:="4444";RE2:=" 4444 ;RES:="444475RE4:=" 44447
repeat,

interfX(’@00RR00000001",9,4);

[F Y(OREL THEN

BEGIN

REL:=Y;

val(y,sn,res);

{IF (SN=1000)OR(SN=800)0R{SN=400)CR (SN=200)QR(SN=100) %HEN
BEGIN}

if sn=100 then begin



delvpoint;

phi:=180;

vpaint;
SETFILLSTYLE(0,0);
RAR(337, 70, 370, 2201 ;
DR; A
SETFILLSTYLE(L,3); '
RAR(337,70, 370, 1003

end;

if sp=200 then begin
delvpoint;
phi:=108;
7point;
SETFILLSTYLE(Q,01;
RARI337,70,370,2200;
DR; .
SETFILLSTYLE( !, 20 s
BAR(23T, 110,270, 14073

end;

if sn=400 then begin

delvpoint; ‘
. phi:=36;

ypoint;
SETFILLSTYLE(D,0);
RAR(337,70,370,220);
DR:
SETFILLSTYLE(1,3);
BAR(337, 150,370, 180);

end;

if sn=800 then begin
delvpoint;
phi:=-36;
vpoint;
SETF[LLSTYLE(O;OJ;
BAR(337,70, 370, 2201 ;
OR;



SETFILLSTYLE(1,3)3
BAR(33T7, 150, 370, 180) ;

end;

if sn=1000 then begin
delvpoint;
phi:==108;
vpoint;
SETFILLSTYLE(0,0);
BAR(337,70,370,2200% -
DR .
SETFILLSTYLE(1.3):
BAR(337.190,370,220);

end;

inter{X{'400RHOOD00001", 11,213
valiy,sn,resl;
set{illstylet0,01;
bar(471,126,513,164);
settextstyle(0,0,3);
outtextxy (474,135,505

interfX('@00RA0O010001",11,2)5
val(y,sn,res);
setfillstyletD,01;
bart531,126,579,164);
settextstyle(0,0,3);
outtextxyis3s, 135,503

INTERFX ('@00RR00050001",12, 1)
[F Y(ORE2 THEN
BEGIN
RE3:=Y;
[F Y="1" THEN BEGIN
SETFILLSTYLE(0,0);
BAR(337, 30,450,601 3
UR;
SETFILLSTYLE(1,3);



END;

[NTERFX1 "@00RR00050001", 11, 115

IF ¥

BEGIN

END;

BAR(337, 30, 370,60);

[F Y="2" THEN BEGIN

SETFILLSTYLE(0,0);
BAR(337, 30,450,601 ;
UR;

SETFILLSTYLE(L,3}3
{BAR1451, 30, 484,60)
BAR(334,30,427,60);

YRE3 THEN

RE3:=Y;
[F ¥='1" THEN BEGIN
SETFILLSTYLE(0,0)
BAR{(451,30,598,60);
UR;
SETFILLSTYLE(1,%);
BARI451,30,484,60);
END;
IF Y="2" THEN BEGIN
SETFILLSTYLE(0,0);
BAR(451,30,598,60);
UR;
SETFILLSTYLE(L,3);
BAR(508, 30,541,601 ;
END;
IF Y="4’ THEN BEGIV
SETFILLSTYLE(0,0);
BAR{451,30,598,60);
UR3
SETFILLSTYLE(1,3);
BAR(565,30,598,60) ;
END;

END;

3

END:

(1P ROW 2}



[NTERFX ('800RR00010001°,9,4);

[F Y(ORES THEN

BEGIN-
‘REI::Y;

SETFILLSTYLE(1,0);

BAR(10,271,620,3201;

SETTEXTSTYLE(0,0,0);

PARAMETERS;

[F Y="0044’THEN PARAMETERSFILL('0",’1',"1", NOT OVER 25 PSI’,"=0 PSU’,'SET TEMP");

[F ¥="0004'THEN PARAMETERSFILL{(’0","1’,70,"NOT OVER 25 PSI’,’=0 PSI’,'NOT SET TEMP'I;
[F Y="0040'THEN PARAMETERSFILL('0’,’0,'1’, 'NOT OVER 25 PSI’,"OVER O LSI'.’SET TEMP'";
[F Y="0000'THEN PARAMETERSFILL(’0',’0%,%0", "NOT OVER 25 PSI’,'OVER 0 PSI’, ’NOT SET TEMP'1;
EXD;

until keypressed:
A:=READKEY;
SETTEXTSTYLE(0,0,0);
end;

TRRKKRKEFRCFFEREND DIAL 3-440khbRRREREKKK)

PROCEDURE DIAL3;
begin

setfillstylei0,0);
setlinestylet0,0,1);
bar(0,0, getnaxx, getvaxy); _
outtextxy (190,20, ' kekEkkekkk DISPLAY MACHINE WODE KkkkMFEkbE');
outtextxy(20,50, SELECT YOUR CHOICE ( using num.lock key ) ")
outtextxy (20,190, 'PRESS "0 WHEN READY');
outtextxy (25,80, 'DISPLAY SIDE OUTLINE OF MACHINE);
outtextxy(2s, 100, 'NO' GPERATION");
outtextxy (25,120, 'DISPLAY SELECTOR VALVE '1;
outtextxy(25, 140, 'DISPLAY CONTROL DIAL AND CONTROL PARAMETERS’);
outtextxy(25, 160, 'BACK TO LAST MENU');
i:=1;
DOVecursor;

repeat;



a:=readkey;

. SOUNB(100) ; DELAY( 100) ; NOSOUND;
delcursor;
if (a= '8") and (i01) bhen i:=i-13
if (a= '2') and (105) bhen iz=i+l;
BOYECUrsar,
u%til a='0";
if i=1 then begin DIAL3_1; dial3; end;
if i=2 then begin dial3_2; dial3; end;
if i=3 then begin dial3_3; dial3; end;
if i=4 Lhen begin dial3_4; dial3; end;
il i=5 then

end;

{RKEFREFREE Y Y KRR R REEND DIAL 3 D[SPLAVKt¥§k¥*ﬁkk¥k#ké#*ktk*)

PROCEDURE DIAL4:
begin
bar (0,0, setnaxx, getnaxy);
outtextxy 25,250, "SPARE" 15
readchar;

end;

PROCEDURE MAIN;
begin

opengraph;
set_color(3);
outtextxy (245,10, 'VELLCOHE TG PLC SIMULATOR');
outtextxy (200, 30, "4XLLL%%E25%% MAIN MENU 133335385555 A0 K
OUTTEXTXY( 10, 250, "SELECT YOUR CHOICE (use nun.lock key)');
outtextxy (10,300, 'press "0" when ready’);
outtextxy(25,80, "SET YOUR SYSTEM");
outtextxy (25,100, "CHECK YOUR PLC PARTS');
outtextxy (25,120, 'DISPLAY STERILIZER SYSTEMS’);
outtextxy(25, 140, 'spare’);
outtextxy (25, 160, 'QUIT") ;



i:=1;

BOVECUrsors;

repeat

a:=readkey; i

SOUND (100 ; DELAY (1001 ;NOSOUND;
delcursors;

if fa= '8"1 and (iO1) then i:=i-13

if ia= '2") and (iO)5) then i:=i#l;

DOVPCUTSOTS

until a="0"3

setfillstylet0,033

if i=1 then begin delay(500);DIALL; main;
if i-2 then begin delay(500);dial2; pain;
if i=3 then begin delay(5001;dial3; wain;
if i=4 then begin delay(500);dial4; main;
if i=5 then

end;

{tftkik&#&*ttk#ik#t*t#tt**HA[Nt&k&*ﬁtiﬁt{&*#ﬁ#*&ffkikf*l

begin
pain;
end.

end;
end;
end;

end;



UNIT RS_232;

{NTERFACE

USES CRT,DOS;

PROCEDURE InitialB250(Baudrate ! word)}
PROCEDURE Transmit(command ! string)]
PROCEDURE Raceivelvar respond ! string)|

PROCEDURE CalcFCS(command ¢ string] var FCS 1 string)y
PROCEDURE Disablelnterrupty

INPLENENTATION
procedure Initial8250(Baudrate i word)}
var LSB, NSB :byte;
begin
case Baudrate of
3600 : begin
NSB:=$00;
15B1=40C;
end}
19200 1 begin
N5B1=6004
L5B1=$061
endj
38400 : begin
NSB:=8004
LSB1=403)
end}
end) {case}
Port [$3FB] t= $80; (Baud Rate Divisor RBegister}
Port [$3F81 1= LSBy {LSB Valve for BaudRate }
Port [$3F91 1= NSBy (NSB Value for Baudrate }
Port ($3FB] 1= $1E; (7 bits Data, 2 Stop Bits, Even Parity}

end;



M, 00 ®

procedure Transmit(command 1 string)|
const txdelay = 3

var len,count 1hytey

bagin
len 1= ord(command(01)|

count 1= Iy

while count <= len do

begin
delay(txdelay)y
Port, ($3f8] 1= ord(commandlcount )|
inc(count)}

end|

delsy(txdelay)

Port [$3F8] 1= $0D;

end} {Transmit}

procedure Receive (var respand ! string)i
var ReceivelataRegister  byte}
LinuStabuskegiuber 1 bybug
count ! integery
ch  t charl

label pExity

begin
respond {= 'y
count {= 1}
repeat
repeat

Linestatusregister 1= port ($3FD1;

tl tporl(43F0) and #30) 830 Lhen solo pBril:



P tpnt  BEND qed $10) = $HO bhen ot phyikg
if oort{8$3F0] and $1E) <> 0 Lhen
begin
Exiti {receive data error}
end
else
if (port($3FD] and $01) <> 0 then

be¢in

Receivedataregister 1= port($3F81;
respond(count] != Chr(Receivedataregister)|
Incteannt)y

end!

unt il (Linestatusredister and $20) ¢) 0}

until respond(count-1] = ‘%'y

respond(0] := chr(count~1)}

pExit ¢

end} {receive}

FUNCTION CalcFcsDec (var command ¢ string) ¢ bytey
var len,buffer,count i integer}

ch ¢ chary

begin
len l=lenth(comuand3;
buffer:=04
connt =1
while count <= len dd

begin

buffer 1= ord(command(count]) xor buffer;

e AR O g



count t-counb t |y
end}
CalcFCSDEC 1= buffer)

end; {calrcsdec)

FUNCTION Hex tHextodec byte} ¢ string;
var Isbymsb ¢ byte;
butfer ¢ chary

hexbut  char;

pracedure Convert (Hextodec ¢ bytei var Hex ichar);
begin

case Hoxtodec of

0..9 ¢ Hex := chriHextodec + 48 )y
0,15t Hex ¢= chriHextodec + 55 "
end;icases

end; {convert }

begin
. Isb 1= Hextodec mod 16}
msb = Hextodec div 16}
convert (L5B,Hexbuf);
bufter != Hexbut]
Convert (msb,hexbuf)}
hex = concat, (Hexbuf ,butfer)y

endj{ Hex 1}

Procedure calctcsicommand ! stringi var fcs  string)y
ver fcsdec ! inteder)
begin

Fcshec := CalctesDectcommand) !

tes 1T OREXLfCadec))



end;{calcfcs}

“'procedure disableinterrupt}
begin
F'Ea}

port [$3F9] 1= $003 &

end}

END.





