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Please Read

About the Manual Identifying Information on the Cover

The front cover displays pertinent identifying information for this manual. Most important, are
the published manual number (part number) /ECN (date code). Generally, when a replacement
manual is furnished, it will have the same published manual number, but the latest available
ECN. This provides the user with the latest information applicable to his machine. Similarly all
documents comprising the manual will be the latest available as of the date the manual was
printed, even though older ECN dates for those documents may be listed in the table of
contents.

When communicating with the Milnor factory regarding this manual, please also provide the
other identifying information shown on the cover, including the publishing system, access date,
and whether the document ECN'’s are the latest available or exact.

References to Yellow Troubleshooting Pages

This manual may contain references to “yellow pages.” Although the pages containing
troubleshooting procedures are no longer printed on yellow paper, troubleshooting instructions, if
any, will be contained in the easily located “Troubleshooting” chapter or section. See the table of
contents.

Trademarks of Pellerin Milnor Corporation
The following, some of which may be used in this manual, are trademarks of Pellerin Milnor
Corporation:

Ampsaver®  CBW® Gear Guardian® Milnet® Staph-Guard®
Autolint® Dye-Extractor” Hands-Off® Milnor® System 4°
Auto-Purge®  Dyextractor” Hydro-Cushion® Miltrac System 7°
Autovac E-P Plus” Mildata® Miltron Totaltrol®

Comments and Suggestions
Help us to improve this manual by sending your comments to:

Pellerin Milnor Corporation
Attn: Technical Publications
P. O. Box 400

Kenner, LA 70063-0400

Fax: (504) 469-1849
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?i'%‘é instruciion manuai s gﬁ‘iﬁ%é {i to provide commissioning, programming, operating and

roubleshooting instructions for the MARK II microprocessor coniroi for laundry washer extraciors.

This manual is not intended to include specific operating instructions for any particular model. (For
example, how fo open the door or tilt the machine or add chemicals, eic.} Appropriate, model-specific in-

struction manuals are furnished with the machine.

COPYRIGHT PELLERIN §
MILNOE 1888 %
ALL RIGHTS RESERVED,  Software date code/language version (Example: S=Spanish). Where technical dotaments
gaf%?;{ g %f?:: %@ﬁ@@ﬁ apply only to certain soffware versions, %%g% %%%iﬁ cades for these versions are shown ;gi%%ﬂ
applicability siatement, NEVER DOWN LOAD DATA BETWEEN %g_%%:ﬁﬁgﬁ WiiE
GIFFERENT SO ITWARE DATE CODES,
FORMULA CHECK SUM The check sum changes with any programausg changes, Record the check sum after
tekiatl each programming session, to protfect against unauthorized programming.
E%i_é N EFORMULA | Normal Run Display. This display must appear before the machine can be run of
f% KT POWER OFF . programmed,

e
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Warnings and Notices




READ BEFORE USING MACHINE!

MSOPO0205AE/9322CV (1 of 5)

SAFETY INSTRUCTIONS
FOR WASHER-EXTRACTOR OPERATION

General Safety Requirements
(specific warnings, next page and throughout manual)

Incorrect installation, neglected preventive maintenance, abuse, and/or improper repairs or changes to
the machine can cause unsafe operation and personal injuries, saglhigle fractures, amputations, or
death The owner or his selected representatbvener/usey is responsible for understanding and ensuring
the proper operation and maintenance of the machineowher/usemust familiarize himself with the
contents of all machine instruction manuals. ®Wwaer/useshould direct any questions about these instruc-
tions to a Milnof’ dealer or the Milnd? Service department.

Most regulatory authorities (including OSHA in the USA) holddaer/usetultimately responsible
for maintaining a safe working environment. Therefore ptlieer/usemust do the following:

* recognize all foreseeable safety hazards within his facility and take actions to protect his personnel,
equipment, and facility

* require that personnel are familiar with all functional and safety aspects of the machine

* ensure safety devices installed on the machine are in place and properly maintained

» ensure all machine parts and assemblies are properly maintained.

Laundry Facility —Provide a supporting floor that is strong and rigid enough to supgpitit-a rea-

sonable safety factor and without undue or objectionable defledtienwveight of the fully loaded machine

and the forces transmitted bé it during operation. (For washer-extractors, see “ABOUT THE FORCES
TRANSMITTED BY MILNOR™ WASHER-EXTRACTORS.”) Provide sufficient clearance for machine
movement. Provide any safety guards, fences, restraints, devices, and verbal and/or posted restrictions nec-
essary to prevent personnel, machines, or other moving machinery from accessing the machine or its path.
Provide adequate ventilation to carry away heat and vapors. Ensure service connections to installed ma-
chines meet local and national safety standards, especially regarding the electrical disconnect (see the Na-
tional Electric Code). Prominently post safety information, including signs showing the source of electrical
disconnect.

Personnel —Inform personnel about hazard avoidance and the importance of care and common sense.
Provide personnel with the safety and operating instructions that apply to them. Verify that personnel use
proper safety and operating procedures. Verify that that personnel understand and abide by point-of-hazard
tags on the machine and procedure-specific precautions in the instruction manuals.

Safety Devices —Ensure that no one eliminates or disables any safety device on the machine or in ths
facility. Do not allow machine to be used with any missing guard or cover. Service any failing or malfunc-
tioning device before operating the machine.

Maintenance —Ensure the machine is inspected and serviced in accordance with the norms of good
practice and with the preventive maintenance schedule. Replace belts, pulleys, brake shoes/disks, clutch
plates/tires, rollers, seals, alignment guides, etc. before they are severely worn. Immediately investigate any
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The Danger From a Rotating Cylinder

A tremendous amount of potential energy is stored in the rotating cylinder of any washer-ectrac

(even at slow speed). Washer-extractors are equipped \itbranterlockdesigned to prevent the dc
from being opened if the cylinder is turning and to prevent the machine from starting unless the
closed and locked.

Some smaller machines permit the door to be opened only during the first few minutes of the
and only while the machine is rotating in wash speed. If the door is opened, the drain valve opens
ately, the formula terminates, and (provided the machine still has electric power) on most, a brake
diately applied.
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All larger washer-extractors are equipped with a spring-applied, air-released brake which remains
plied as long as the door is open and stops the cylinder whenever any of the following occurs: 1) the ext

cycle ends, 2) the extract is manually terminated, or 3) the machine loses electric power.

Most machines permit the cylinder to be inched or jogged at slow speed, but only with two hands.

A DANGER A

.@ ENTANGLE HAZARD—The linen inside or hanging partially outside the

turning cylinder can suddenly wrap around your hand, arm, or body and
twist off/sever it.

DO NOT put any part of your body in the machine while it is moving.

DO NOT operate the machine with the door open.

DO NOT open the door while the cylinder is turning.

DO NOT touch the linen or load/unload machine while the cylinder is turning.

DO NOT open the door if there is water in the machine. You can be scalded by hot water.
DO NOT tamper with or disable any safety device on the machine.

DO NOT operate the machine with a malfunctioning door interlock mechanism.

DO NOT operate the machine with malfunctioning two hand inching, if so equipped.

A DANGER A

EXPLOSION HAZARD—A damaged cylinder can rip apart during extract,
throwing out metal fragments at high speed like an exploding grenade,
killing/injuring personnel and damaging property.

OOoooOoood

[0 DO NOT operate machine with any evidence of cylinder damage.

The Danger From Processing With Flammable Materials

Washer-extractors are manufactured specifically for use with waterjth any type solvent nor with
any other material that might be flammabldey are not suitable for any type of solvent cleaning process.

A DANGER A

EXPLOSION AND FIRE HAZARDS—Goods containing flammable materi-
als or fumes can explode or ignite spontaneously, killing/injuring person-
nel and damaging property.

[0 NEVER process goods containing any significant quantity of flammable chemical.
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The Danger From Operating With Guards or Covers Removed

Like other types of industrial equipment, Milfowvasher-extractors utilizeigh voltage electrical
powerand, depending on model, pneumatic and hydraulic power to drive a wide vanebyiaofy parts
Even with external power completely removed, the machine may contain energy such as tensioned springs,
compressed air, and heavy parts that may fall if released. As previously stated, the washer cylinder acquires
tremendous potential energy during extract, which must be absorbed by the brake or permitted sufficient
time to dissipateEvery guard, side panel, and door on the machine exists to isolate energized or mov-
ing parts from laundry personnel and must be securely in place for safe operation.

A DANGER A

ELECTROCUTION HAZARD—Electric boxes and other electrical compo-
nents contain high voltage that will kill or seriously injure you on contact.
Power switch(es) on the machine disable only control circuit power, not
three-phase power.

[0 NEVER operate the machine with electric box doors open or any electrical con-
ductors exposed.

[0 NEVER attempt any electrical repair or troubleshooting unless you are a qualified
electrician, authorized to work on the machine. Before proceeding, service per-
sonnel must consult all applicable safety and service information displayed on
the machine and provided in the manuals.

A DANGER A

@ CRUSH AND ENTANGLE HAZARDS—Moving components such as belts,
ﬁ(@) hydraulics, tilting machine housings, etc., can entangle, crush and/or

sever parts of your body, killing or severely injuring you.

NEVER operate machine with any guards, covers, or side panels removed.
NEVER permit anyone to place any part of his body inside any part of the machine
housing when the machine is operational.

[0 NEVER attempt any mechanical repair or troubleshooting unless you are a quali-
fied mechanic, authorized to work on the machine. Before proceeding, service
personnel must consult all applicable safety and service information displayed
on the machine and provided in the manuals.

0 ALWAYS make sure personnel are clear of machine before starting it.

O d



SAFETY INSTRUCTIONS
FOR WASHER-EXTRACTOR OPERATION MSOPO0205AE/9322CV (4 of 5)

The Danger From a Malfunctioning Clutch System

The low speed (wash speed) drive tr@mmachines with multiple motor drivessdisengaged during
extract. At the end of extract, the cylinder will slow down before the low speed drive train is permitted
re-engageAlthough extremely unlikely in a properly maintained machine, a malfunction could cause
the low speed drive to engage prematurelfa possibility in all types of industrial machines that utilize
clutches to switch between high speed and low speed operating cycles).

A DANGER A

EXPLOSION HAZARD for machines with multiple motor drives ~ —Pulleys
can be spun fast enough to explode into shrapnel-like fragments, injuring
personnel and/or damaging property, if the low speed drive engages dur-

ing or at the end of extract.

0 IMMEDIATELY shut down the machine if any of these conditions occur:
* The machine makes a sound like skidding automobile tires as it comes out of
extract,
» The wash or drain clutch does not disengage or it reengages during extract,
* V-belts jump off at the start of, during, or at the end of extract,
* A strange whining sound occurs at any time during extract.

[0 DO NOT permit the machine to operate until the cause of the offending condition
is found and remedied.
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Special Safety Considerations for Tilting Machines

Restricted areas must be established and maintained around tilting machines to protect laundry
personnel from being struck or crushed when the machine tilts.

Tilt washer-extractors that pivot labth the front and reanf the machine have redundaafety limit
switchesandelectrical interlocksdesigned to prevent the machine from 1) tilting forward (rear up) unless
bothfront-down limit switches are depressed, and 2) tilting rearward (front up) bolgggar-down limit
switches are depressed. Because the safety limit switches and electrical interlocks cannot be bypassed at the
operator control panel, these ensure safe tilting during normal opéafatensafety limit switches and all
related components and circuitry are in proper working oidlectrical interlocks and safety limit
switches areignoredwhen the machine is tilted manually with thenydraulic tilting valves This proce-
dure must be restricted to competent, knowledgeable, authorized service personnel.

A DANGER A

.I CRUSH HAZARD—Machine will crush body parts caught in mechanisms

[ =] during tilting. Personnel behind, above, or in front of machine may be
crushed if caught between machine and a nearby object during tilting.

[0 NEVER tilt machine with any guards, covers, or side panels removed.

0 NEVER permit anyone to place any part of his body inside or under machine when
the machine is operational.

[0 NEVER permit anyone on top of the machine or within restricted areas around the
machine when the machine is operational. Laundry must restrict access to dan-
gerous areas.

[0 ALWAYS ensure personnel are clear of machine before tilting.

[0 NEVER operate a tilting machine unless all tilting components, including but not lim-
ited to safety limit switches, electrical interlocks, and operator controls, are function-
ing properly.

[0 NEVER attempt to test or perform maintenance on any portion of the tilting
mechanisms unless you are a qualified mechanic authorized to work on the ma-
chine. Before proceeding, service personnel must consult all applicable safety
and service information displayed on the machine and provided in the manuals.

[0 NEVER attempt to tilt the machine using the hydraulic tilting valves unless you
are a qualified mechanic authorized to work on the machine. Before using manual
hydraulic controls, service personnel must thoroughly understand the system
and all consequences of manual operation.

A DANGER A

CRUSH HAZARD for machines with both front and rear pivots  —A tilted
machine may lunge forward or rearward and even fall over, crushing per-
sonnel, if the tilt wheels at the non-tilted end are raised out of their cradles.

o

[0 NEVER tilt machine using the hydraulic tilting valves unless you are a qualified me-
chanic authorized to work on the machine. These valves bypass all safeties.
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WHAT TO DO FIRST

eBefore commissioning a new machine

s\When recommissioning a machine after a protracted shutdown
Situation A eAfter replacing the CPU

eAfter adding options

ol f thedisplay says“CLEAR MEMORY NOW”
Situation B «— elf the display says“ CONFIG ERROR” (see below)

The Mark I microprocessor washer-extractor control hasabattery to protect its memory. A microproc-
essor with anew and fully charged battery should retain user-programmed memory for up to 3 months under
ideal conditions. The battery istrickle-charged whenever the machine is connected to power and the
machine's Master Switch is ON. To assure a fully charged battery, keep the machine connected to
power and the Master Switch ON for at least 48 hours.

The battery may not have been fully charged when the machine (or replacement board) was shipped,
and one can never be certain how long a machine has been in transit or storage, or whether the machine was
subjected to electromagnetic radiations during transit or storage. Therefore, the following procedures, in
the order shown, are mandatory in the following situations.

FOR SITUATION A: (SEE ABOVE) WHEN DISPLAY DOESNOT SAY “CONFIG ERROR:”
1. CLEARALL MEMORY (SeeProgram Menu, Mode 7)

2. RECONFIGURE (See Program Menu, Mode 5)

3. RENAME STEP AND/OR CHEMICAL NAMESIf desired. (See Program Menu, Modes 3 & 4)
4

PROGRAM THE WASH FORMULAS (See Program Menu, Modes 1 & 6). Downloading (Pro-
gram Menu, Mode 6) can be extremely helpful when programming wash formulas. However, down-
loading between different model controls, or different model machines, or machines with different
optionsis subject to certain restrictions explained in Program Menu, Mode 6.

FOR SITUATION B: (SEE ABOVE) WHEN DISPLAY DOES SAY “CONFIG ERROR”:

1. RECONFIGURE (SeeProgram Menu, Mode 5 and aso “CONFIG ERROR” under “TROU-
BLESHOOTING ERROR MESSAGES’ elsewherein this manual.))

2. CLEARALL MEMORY (See Program Menu, Mode 7)
RENAME STEP AND/OR CHEMICAL NAMES:if desired. (See Program Menu, Modes 3 & 4)
4. PROGRAM THE WASH FORMULAS (See further explanation above)

10
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THE MARK Il MICROPROCESSOR
WASHER EXTRACTOR CONTROL

Three components of the Mark Il control used to program and operate the microprocessor are:

e RUN/PROGRAM Keyswitch
e Display
e Keypad

The various components are more thoroughly described in the section entitled “THE HARDWARE IN
MILNOR SERIAL TYPE MICROPROCESSORS’ elsewhere in this manual.

Run/Program Keyswitch

The two position RUN/PROGRAM keyswitch provides security for al field-programmable data in
memory. With the keyswitch set to RUN, this data cannot be changed. The key cannot be removed in the
PROGRAM position.

AVOID DATA LOSS

1. Remove key except when actually programming. Never leave the key accessible
to unauthorized personnel.

2. Never turn the key from PROGRAM to RUN unless the display says “PROGRAM 0

MENU” /“OK TURN KEY TO RUN" . Carefully review “HOW TO AVOID DATA

LOSS!” in PROGRAMMING THE MARK Il MICRO-PROCESSOR WASHER

EXTRACTOR CONTROL in this manual before proceeding.

Display

The display contains two lines of
data. The displayed information depends
on what is happening at the time. Figure
1 shows what is displayed once CHANGE CHEM NAMES
“CHANGE CHEM NAMES’ (Program 03 DETERGENT
Menu, Mode 4) has been accessed. Underline indicates the ]

current cursor position

Large bold characters indicate
the field currently accessed —_—

FIGURE 1 (vsopo235AE)
Typical MARK Il Display During Programming

11



THE MARK Il MICROPROCESSOR
WASHER EXTRACTOR CONTROL
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FIGURE 2 (vsoP0235AE)
MARK Il WASHER EXTRACTOR MICROPROCESSOR KEYPAD AND KEYSWITCH
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Keypad And Symbology

The symbol used to show an individual key stroke is a box with the key function shown inside
@ .e.@,). Thekey symbol may depict only the oneword or character appropriate to the desired function even
though several words or characters actually appear on the key.

Symbology What it means
ENTER) Turn keyswitch clockwise to PROGRAM, then press and release the
y \MEKD ENTER/NEXT key.
ENTER) Turn the keyswitch counterclockwise to RUN, then press and rel ease the
y \MEKD ENTER/NEXT key.

Press and release the up arrow key.

Indicates that choices scroll up or down while the key is held depressed.

A*“,” between symbols meansto press and release each key in the order

shown. In programming step names, the key strokes shown would spell out the

sTU name“SUDS’. Press and release the key one or more times (or hold it in) until
the desired character appears.

m) T (miwo) T | Pg‘n | A “ + between symbols means to press and hold each key in the order shown
until all keys are held depressed at the same time, then release all keys.

Press and release the STOP button.(Not shown in accompanying drawing)

S| b [-EE~OHE:§ o
<

Press and release the START button.(Not shown in accompanying drawing)

13
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Section 3

Programming
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st deleting or duplicating this step).

| 3 docininn 5

Display =[F01 TMMQFFFHC3B LS | The first Page B dec
) ) ) 3 I 5'.-: - -
%g{}'ﬁ ;%é:é g_:?ﬁ —————— *— - ) E:?@_y?ﬁ {:}3 giu:
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” To Delete an Existing Formuia
tater To6 (FYPE OF STEP=END) in step 61
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How the ?%?ﬁ%%ﬁ%

_.'ﬂ

F07 1 F?fmjﬁ%i IS PAGE B, Any vaiid enfry ¢ fs_&%% vances the cur-
S0 ﬁ 0 % S - - % sor to the next decision. W %; i CHTSOT 3UY ﬁ_ﬁ%ﬁ"% past the

) iast decision on this display, 2 new ﬁ%agém (PAGE C) ap-

: nears for the remaining decisions in {his step . Drecisions fe
quired on both pages will vary depending on machine 1 iﬁéiﬁ

: Fach
- decision ﬁﬁ*a
b g & 5&{3{.}@%5&5
 help

. sereen.

=anpCar and ﬁ?iﬁﬁﬁﬁq -
pnmediaichy meer WTTH ?i%_sii g g‘gg { ?%}Jgaﬁ GISPLAY S THIS
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aTEP ; Heln screen for “TYPE OF ST By
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See © 1o Move Cursor Backward/Forward in Formula Programmiag’, nexi paRge
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PROGRAMMING THE MARK i MICROPROCESSOR
WASHER-EXTRACTOR CONTROL MSOPO234AE/S106EV (5 of 31

e R T e e e ol T R R e e T e e T e e e R e Ty e Ry e T R R I R R e L e R e e e e e o = e T T o e e P o e L e = ] Rl T T T L e i

T@ CU?SQ? Baskwafd / meaz‘d In Formula ngrammmg

Each step has 3 successive displays—pages A, B and €.
PAGE A PAGED PAGE ¢

Chemical decisions (Repeat {or cach
chemical)

FO1CCNNWSSSY IRPMDRSE!

501 | g

RN [FO1 TMMQFFFHCSE LS|
0100STEPOL_ | 1501 ;

o)

finr
Step
Number

Ifpage A, B,or C1is displaved (but not the help screen) and the cursor is blinkang:

Moves the cursor backward among the three pages, through each valid decision within a
specific siep, excepi-

= Jihis %5, giﬂg 1 and the cursor is at decision T on page B, it will back up to Pormuls name.
If this is not step 1, the cursor will back up 1o Siep name numbCr

» If the cursor is at any chemical decision on ?aga C, it will not back up to page Bor (o ihe
~hemical decisions Tor 2 previously commanded chemical in ths bath,

- if the curser is bevond the chomical decisions on page €, i will back up to the first

decision (CC) for the first chemical commanded in this bath (if any) and then o page 13

4 of | Moves the cursor forward among the three pages through each vahd dedision in 2
specific step. This sccepts the “standard” or “default” decision if another choice was not
nrevigusly made.

s 1o E?
BT 4+ ¥ ) Serolls backward to the beginning of each previousty g:amgmmmm sfep.

: . : ; : . ] . .
D+ % Serolis forward to the beginning of each previously programmed sien.

[EPEELEF L EFE = e st e '-'-'-'-'-'-'-'-'-'-'-"’-‘T"\-"—"""""'-'-'--'"-'-'-'---'-"'-'" B IR P U ._.x_._._._._._._._._.___._._.____.-_-\.__.-\.\_.-__-\.\_,-_-\.\_,-\.\_W_-_W?\_.M__IH__._:_____‘_.-__\_,-___\_H__.\:_-_.-_-___.H_:,\_.\,\_-_}..H_.._._._._.._.._m_mﬁh.__ﬂ{_g:_?-_-_:_—_?_,wﬁe;f_-__,-_-_.d-_-.-__'.',-.-r.'.'_'_'_‘-\-'\-\.-'.?\.-_-_-\.\_-\_,-_-_-_ﬁ_-h-_-ﬁ-,fF-:_a_-\ef._-_-_-i_:l_-m-ﬁ-_-_-_-1-_-..\_-_._.__.H___.__.___._._._.-__m.-_-.‘_.__._._._._._._._. Lt T e T T e e L R
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PROGRAMAMING THE MARK i MICROPROCESSOR
WASHER-EXTRACTOR CONTRCL | | MSOPO234AE/9106EV (6 of 31}

EJrN
Pt

R
L

The Decisions When Programming a Step

A toial of 98 formulas with a tetal of 499 steps may be programmed.

R

i
T MMQFFFHCAE LS
|

wecll

Loy M = Ry m i whir

T = Type Of Step

O = End Formuis (The last step must be § = END EORMULA and is automatically added as a last step if
4.6 of 7 is selected.y The formula can be ended without an extract by making T=0 in the
iast step. An existing formula will be deleted if T=0 in step UL S%ﬁg} 01 may not =4, 5,
H.0F 7
1 = 1-Way Wash fncreascs mochanical action. Use for small pieces which cannot ian gic.
2 = 2-Wav Wash 1ise for sheets or other large pieces which tangle unless reversed.
3 = Soak Wash (CYLINDER DOES NOT TURN) Usefor delicate fabrics.
2 4 = Pre+final Minimum time =180 55 conds. Bxtracts for 90 seconds, then timer stops while cylinder
Exiract stops, jogs and, redistributes; then final extracis (with a 90 second low speed extracl
hefore accelerating 1o EZ2 i the mamme has B1 mé E?) for the remaining commanded
cxiract ime. Lfia only with goods that tend to stick, as & i funciion may Cause unwanted

cxiract recycies

-

5 = Intermediaic o exiracts between baths or for fnal exiract at low (L3 specd only when mac hine has
Extract two-specd extract.

E; | duration dictated by CONFIGURE decision (see Mode 5 = CONFIGU RE} then B2

‘or remainder of .:}‘;rg anded exiract ime

C‘T T
M
o
o]
r

uble “Minimum Hime = 180 seconds. Use with mats 10 purge enir apped water. EXiracts 1or Gl
Exzm‘:i seconds (st low speed if machine has 2 speed extract, o1 ﬁ?;@ if machine has varnablc
spocd extract} then Himer siops as sachine brakes to run at drain speed for 30 seconds
‘hen reenters extract for the remaining commanded time.

— R B X

P §¥EES

S

- Y
i

wr

QFF

LTI L LR
Wiyl 57
Arn

i

BT TR ;- A ey }

001 = 00,25 minutes (e, U0 minuies and 15 SCCOnas - MERMUD
E s - - N k] - = . 3 - . - x

01 0 - (0D G ooy dmsoriod HDs oo ronored b

— 175 minuios fie., L] munutes and 45 seconds - example}

113
£ 3 - £3.75 minutes (1o, 63 minutes and 45 seconds - maximum)

CCC - °C commanded in this bath if configured for °C

060 = No temperature commanded in this bath,

i ) % . 'i"' . ] R . rsr StENTIIFTIOLE H -i
- -~ = Dysplay if oo temperature comm ncded i this balb
:.-5;' £ 2z i; L - x x - . . - 91:_1 T T ‘:'_,‘__u;
35‘:} R‘%i 23% i* i SRR § s %ﬂ"% {u} {_z"‘aﬁmz rreadiiniate at feasi one walsy Yalvo 01 ool RIOHN D shis Dyt OIBCTWIND LD

205 = MAX ﬁ{ (095 = MAX ﬁ‘” o7 will return here for temperature correclion)



PROGRAMMING THE MARK il MICROPROCESSOR
WASHER-EXTRACTOR CONTROL

%gﬁﬁﬁgﬁéﬁﬁﬁﬁﬁﬁﬁg** {7 of 31}

MACHINES WITH HOT/COLD/(3RD
%%%Eﬁﬁ%%ﬁﬁ% R

g TMMOFFFHCIS L
:

memmww uH

+¥ = H@‘i water vaive

O =0FF

3 = ON
2 = Haises temp of filling water
'3 = Noi allowed

3

gl

(@)

=

£

GErFt

-
o
i
o
i

)

Coid watler valve
OFF
= {3N
2 = Not allowsed
(@3 = Lowers temp of filling water

Il

_%Q =
g
t

/1

i i
: = e i = - Z '?
TMMQFFFHC3B LS
S

% I
—

+.3 = 3rgd water valve
O~ OFF
"% = %1‘%

1Bl

*ff %ﬂ%m@ m i%mmm@ a
: Wﬁi%@ {Off Mats.

éf‘”ﬁw@aﬁﬂa i:f& L

%R - <z F s i3 T T
o ?a*% a’?‘éii{ibaﬁ (35 iﬁg IR i’ai

¢ How 10 Modulate Water Valves to Regulate the Temperature of incoming Water
E&’S%ﬁ@a;@ g thermoe-moduiated temperature &ﬁ%& mcoming watcr is commanded in a machine havine both
not and cold waler valves, a faster, more acurate fill with fwﬁ:ﬂ" comperaiure swiinos will ocour with H=l
(hot=0N} and C=3 (Cold lowers fill temp) when the commanded temp is hotier than “split” or with H=7 (Hat
raises f1il tempj and C=1 (Cold=0N) when the commanded temp is colder than “split” Use é%zi (Hot raises fill
¢ tempj and C=3 (Cold lowers {ill temp) when temperature is near 'split” or when in doubt. Althoueh 2 is not
£} allowed for cold and 3 18 not allowed for hot water, both 2 and 3 are allowed for 3rd water. since 3rd water ma y
o gither not or cold ]

a :@?E: Fhis system can only ;—S"‘&%i the gverage temperature of the incoming water, The ;‘zﬁ%;;;z% final bath ¢

cmperature - before ad %ﬁmﬁ;;z by supplemental steam zfz'ﬁwi on (i available) will be influenced by both the

.-\.-"

L et L A e
E e T T e T T e e e e e e e e = e e e == s s
A e e T T T T U
S T T T T L T e e
. P

_WATER VALVES

Liguor Level = O (s

and the relgs honship of

T T

MAUCHINES WITH COLD/ZND/GRID

]
;
:
f

B

?@ﬁa QFFF{238 1S

4 K FA A TR Aol 1o

+; = L olad water valve
= {3FF
= 3N
%@‘f allowed
i al ﬁ%’@é

mmm@
Jl

TMMQF g‘:gf{im% m%

%2 = Zngd water valve
= OFF

T =0ON

MMOFFFC23B LS

YA Ao o s L L ey vl

= =r

+3 = 3rg water valve
— {:gi I3

= {IN

= Not gliowed

3 = Mot allowed
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PROGHRAMMING THE MARK H RICROPROCESSDH

WASHER-EXTRACTOR CONTROL

if machine has spray rinse

-
)
L
g
L
Lo
€
4
-
L

B = Botiom fil7 i machine nas
{3 — NG, Fill through door
1 = YES. Fill thru bottom {mandated

. ; ]
TMMOEFFHOEE L5

&

. mandated prior io aay exfract
i = Liguor ievel
T : : : T Fsol - ] i _ . T3 : ; T ok
0§ — No water in this bath, Used to first shake dry soil out of mats. Provided "DO NOT DRAIN
s not commanded for this bath’s drain, when the drain valve opens at the end of this bath, the
= 0z _ B} E = = 55
cold water valve also opens for the time stipulated in the “DRAIN WASH OUT” CONFIG-
URE DECISION 588 {(or for the drain time, whichever is shorter) o {lush out loose, dry soil.
£ S H RN 1.§ §
g — ;J%—-"%fﬁ:ﬁ—"i i
E — g;ﬁ?’é{i z
3 =1icvel
i R T R T - i T T R B T R R e e DR A R S R R R A
How io ﬁ@@%@m@%
A cooldown is programmed as a separate bath step following the bath in which the Cooldown 18 desired
in this Cooldown step, command 2 if@{}%éwfﬁ temperature, plus § in each water valve, pius any Ezi}zwg
level. The control will automatically insert 2 “no drain” in the previous bath and 016 in MMQ; (a Cocl- |
down cannot be commanded following an extract.) Cooldown will proceed at the commanded hiquosr
icvel for 1 minute after temperature is achieved, whercupon the machine will drain (unless no drainis
commanded o prolong this Cooldown bath when desired, as to add chemicals after achieving the Cool-
down temnerature). 1 Ofzero) is commanded for cach water valve in a bath foilow ing an extract
B TRE T I . ;‘- =z = = e :-—hF 33 E '-E-E i = g T L: E 3 : 3 LT £ 1o = EE
, N{TE: The commanded *Cﬁ oidown temperature must alwavs be about 15-207 {8-11 L} hignor han e
? c | s

3

2

3 =  No £

4 = Y5 Y os :

5 = Yes N %
& = Y8 Yeu Si

i

prorg
T

182 (BTN ¥

gh

with thermo modiuiated waler

i s : —
2ievel machines, bath level 215

i %%ﬁ’i%

ee How o Belect

23

MSOPO234AE/S106EV (8 of 31)

the Stoans ode, next page



PROGRAMMING THE MARK I MICROPROLCESSOR
WASHER-EXTRATTOR CONTROL | i MSUPOZ34AE/SI06EV (B 0f 3

i

How to Select the Steam Code
FEARLY = YES staris steaming at lowest level Use “%”E%” when machine has only cold water valve or
w%‘%ﬁﬁ? ant has only E@w%@m}@zai re hot water. “NO7 starts steaming when commanded level achicved.
Ise "INO when machine has both hot and cold wate Haﬁfﬁg ifg mmandcd ! temperaty MM@M‘;; fhan hot
waler icmperature. ”
%E’??ﬁ = YEB5 resumes steam in this bath if temperature falls below commanded, once nfzally
achieved, “NO7 jﬁ rohibiis further steam once temperature is achieved, se ”ﬁ%{}” f chemicals or goods |
may be injured by steam afler chemical injection (as in bleach baths), otherwise use “YES”.
TIMER RIINSG while sie am-ag—zg or 5TUFS until temperature first achieved. Use “RUNS" if temperature
need not be exactly maintained throughout bath ﬁz‘%{fgf’”’%? ﬁﬁzm 11 38 certain that wmmaﬁé@é lemperatur
wiil be neariy ﬂé%im%@ﬁ %ﬁf:: fiiling, %5% “gfﬁ?% emperature must be achieved before adding
chemic ::_z,&,,? a}?%mﬁﬁ ;ﬁf‘m are wi ;% suppress ! this EMH Qaﬁwaéé fﬁ{:ﬂm
B PR LA Frh ;—q HTRTIE E3 if -g 2_' o -
CONNWESSRP ;éﬁ%&_g ?&g? . Any vaid en iTY or I3E aovances the cursor io the next decision, if opiional CHEM-
§ WANT {LUHEMSAVE 5 f‘ﬁ?“ﬁmﬁﬁg on this machine, during operation, when a chemical injeciion
i3 caticd for %‘:;ﬁ machine timer will step L—M response o a TWAIT s gm% from the chemical sysiem.
Reterto “How "CHEMWAIT works .. " {see Tahle of C onlentsy,

§ Number of chemicais depends on specific machine

CL = Chemical number (o7 signal without chemical

08 = Mo chemicals in this bath: cursor advances {6 next decision,
02 = Chemical 92 (U1 - 15 available if machine is so equipped).
16 = Signal without chemical

? in nelp screen, accepts chem number (C0) and name (NA): advances cursar o W

H

CONNWSSS*RPMDRSE

NN = Chemical name
OU = Names the chemical the same as the chemical number, (example: CHEMICAL 05)
2% Prenamed chemical name 25 (01 - 63 available. See MODE 4, CHANGE CHEM NAMES)

‘6r ¥ Scrolls the prenamed chemical names.

[
A
b
¢
-
Yo
el

Z = Levelsteomn ok Ry f“@ 15 ot avaiinhie unless steam mICCiion s spectiicd epmerature
with “FIMER STOPS WHILE STEAMING” is commanded.)

24
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SROARAMMING THE MARK I MICROPHOCESSUR

WASHER-EXTRACTORCONTHOUL ) ] MSOPOZ34AE/ST GBEV {10 of 3%}

i
(CCNNWSSS*RPMDRSE,
%ﬁg - Secends of chemical in nectio
601 = 1 Second - minimum inject time (aulomatically inseried if this decision is ignored)
127 — 127 seconds - maximum ﬁ;&ﬁ time {automatically inseried if any higher number entered)
1

I CCNNWSSS#RPMDRSE |

; z 4 5 z 1373 MR T _H_?-?ﬂp & - TOIRIG
*® %gggg% with chemical The signal will not occur agéaziﬁzﬁﬁﬁ _ﬁ: FOSTART CHEMICAL INIEL-
= N TION” command has been satisfied and the commanded chenucal inject will
st start until the signal is cancelled
1 - Y% 1y  yniil the signal is canceiled

Q{f‘; ggi:% % Addsd another chemical in this bath, :f desired.
3G %%{}?ﬁt% CHEM?

No additional chemicals in this bath; cursor advances 1o nexi dec
Chemical f_ ? her valid chemical number}, Hetums ‘%: o decision %ﬁ% above.
= mignal W é%zmﬁ chemical

. i

| % ~: % If machine has variable speed wash and/or v

i
o
A
TR
t
1)
e
ﬁ:]
%
e
ﬁ:]
o
g
o
"
]

ki

HPM - %m%ﬁm speed in this step as % of norma
018 - 15%-—Mimimum 3%%{3%%?}%@ wash {all cxcept FxF models)

N80 = 56%. Minimum allowable wash (5xV only)
120 = 1249 - Maximum silowable wash
025 = 25% —Minimum aliowable exiract
100 - 108% —Mayimum allowable exiract
As of 1his writing varizble speed extract is available only on FxP models.

]

g g i § if machine has two speed wash

SPD = Baskel spead in this step - normal or low speed

25



PHOGRAMMING THE MAHK I MICROPROLESEOH
WASHER-EXTRACTORCONTROL | - WMS0OPOZ34AE/Z106EV (11 of 31)

}___._ - ———=== =

LCONNY ggg:@:ﬁgﬂﬁgﬁ@ﬁggg Thus decision aifecis basket rolation duning draining and the previons fill. Since the machine must cnler
% | oxlract from drain {disinbution} speed, H the next step is an exiract, the conirol automatically changes a
E Cosgleciod T2 ordtninoras, 6 oor T in 4

0 = Dramn type

0 = Biandard draip speed Basket turns clockwise at drain {distr i}is%‘.éa}ﬁf} agjﬁﬁi

T = T'we way wash speeg Wash speed, reversing; more mechanical action while draining,

Z = {}o not grain Use for funciions later in this ’%‘?‘%‘%}? such as o inje

i
chemicas, raise temperature of level or change basket
speed without draining.

3 = Sfop with dram Basket stationary; no mechanical action while draining,
4 = Bfop with Gl Basket siationary during previous [ drain speed while draining,
5 = Siop with {1 and drain Basket stationary during draining and previeus L
& = Stop wih i and o drain Baskei stationary during previous fill; no drain.
= Dram with 25 second spray rinse (sprays for the last 25 seconds of drain if machine has Spray rinsc}
g _
? WIS ST %ﬂ%ﬁg% § if machine has reuse drain g
;

[
I
-
o]
e
ot
il'a::i:lﬁ-
£
L
o
gy
g

g O ———
CONNWSSS'RPMDRSE & _
s i machine Bay spray nnse
S = S3Dray rinse (Sprays for the last 25 scoonds of extract i machine has sprny rise gnd Hus 8 an mters
mediste exiract;
1= YES
A
& RN = é = “ z - - -
H01 FOBRMILA O . Advances o page 3 of next step {repeat anplicable decimions {ar each sion =
; 33;_ = Z ~ %.‘
H - — — £5 337 . - - e s - . o . i ~
502 QU STEP 02 oradvancesto B (see pextpage) if this is the final extract, or if the formuta
s onded without an exiract by commanding =0 inthe last stiep. ™
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PROGRARMING THE MARK Il MICROPAOCESSOR
WASHER-EXTRACTOR CONTROL MBOPUZ38AE/B108EY (12 of

]
vt

3

When the formuln ends with 2 hath, only end codes 8, 1, 2nd 2 are available. YWhes (he formuils
ends with an exiraci, an additiongl “end step” is added aulomaticaliy.

ﬁfftr
ikl

L et Lo Tt T L]

CUONNWRESE*HPMUR

.......

§.=.'a-_
£ =Howipend?
g = Stopped Onerator presses 90 or &
1 = Reversing ot wash ﬁi:ﬁi}—{}; 73107 PTesses 190 or B 10 ]
£ = Drain speed Oncrator END
3 = Break cake Baskei ia s for 3 minutes then stops.

iastered 1o the baske! alier formula ends. Q;i‘if-?
£

4 = fTumbing Similar ip REVERSING except press STOP bution to siop the eylinder and permil

4007 10 00D 80 any Siuck g00ds can be pulisd aﬁf%ﬁ ﬁ%ﬁz ciosing door, b
F3

i continue fumbling. Oporator signal requrs alter 2 minuics. Press 1858 or €558

Qgﬂﬂg%%ﬁ d ﬁf%?’ﬁj g This display reappears, Seoiedd g%@ii 10 3;%{?55?3&?@;5@ annther fnrmuls or sclcgt any other mnde in the Pro-
DK TURN KEY TO RUN | i e

i receea ekt A LAl

AR Bieny

......................

- . & _ H H - = — . . - 5 T2 "I 5“__-17 S g = . -Fﬁ-_;_ _T'FF % i _é E—c-é:;;ﬂ%fi- 2 TIET : = 1-—5 "-_'?5'
the first hath siop, command =3 {Tvype of Step=5Sczk Wash}, MMO=600 (Duration of 84

< = = = % =

% ¥ - s £ _
s

{Dran tvpe=do not drain), and all other decisions 48 desired, Then, simply ¢
. _ . 2 - : T i ir to - S — FEI®RIT N T FRATIE AN
many times as hours of soak are desired, Remember 1o add a last siep with a T=U {END FORMULA

.....

0

=

if chemicals will be imjected automaticaily in the first bath and i the “duplicale siep command 15 usCe
i

) % = o= = - } — — 3 : -I--r;_ - " = :.,-\_f.. Y - _E- -g - _
¢ create the additional sicps, remember to delete the chemical injections from the additional sieps uniess
i X
'iE “:-E :5'3;—5,5 *-'_ -_,_.: '-.a.-";:-l:I P Tl .-r'q._-ﬁ-‘i‘::-:"-gg—? = = = =z _F =7 22 Z 3 & _h'g'ﬂ
0 CHEMNCET INDJOCLINNSs afd glidaily (08IFCO 1T OVE iy additional 300

Power and air prossure must remain on a5 long as this “overnight soak” formula s running.

217

T



?%ﬁ%%ﬁ%ﬁ%ﬁ%ﬁ% THE MARK Il MICROPROCESSDR
WASHER EXTHACTOUR CONTROLLER %gﬁﬁﬁﬁﬁﬁﬁﬁs‘%%ﬁ&é (13 af 21}

When the|PROGRAM SR .
dispiay = ifjf"?% 01D TO NE 00 ;

: __' : : : - = = =
¥ lor ¥ Scrolls the existing formula numbers,

U5 = Formula 05 (example). Selects formulz to be copied.

1T ihis formula does not exist
Display =iICOPY SOURCE | This display remains on the screen, permitiing any
gg DOES NOTEXIST | other i}?;‘ﬁﬁu numbor i be enterod,
If this Tormuls does exist,
Display =ICOPY SOURCE {exampis}
%?ﬁ SHIRTS
R _ICOPY DESTINATION
00 |

S O vy 3

AINT =i{ | I QT% T Thic fdicmin:

Ainiiay gif@s DESTINATION | Phis display remains on the screen, pormits ng any
I H £y = 3 o
5 @E ﬁ;ﬁ%égy Lﬁng gg Giher formasls nuymber o he enforpd

2f this formula does not oxist

Display =|COPY DESTINATION |

112 FORMULA 12 :

i
J MENU | 1 8e selected existing formuia has been copied inis the selected, vnused formula ﬂﬂm?}& K-
Y T3 gsz cept inai the existing formula name was nof copied. {In the example, the new formula name o
' ' CROHMIILA 12T § | | o
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PROGRAMMING THE MARK I MICROPHOLESSUR
WASHER EXTRACTOR CONTHROULLEH MBUPUZ34AE/STUBEY (i4 f 31}

E‘%‘zﬁ conirol must always %@ g@H > desired Tanguage (English or ﬁg‘%%gﬁ%
nefore changing any step na %%§ names 01 through 12, if field-changed, will be erasec
and lost whensver ihs %ﬁﬁg%ﬁ ge decision in CONFIGURE is changed, even though
MEMORY IS HOT CLEARED.

EP 61 =FLUSH  05=RINSE
HE STE - RREAK 06 = ANTICHLOR

e NJ
o
.y
v
]
e
R
gt
f;ﬁlﬁﬁ'
Tl
!

i

||
J Fln,.ml {4
(o
-
e
[
i

gl
i
L
e
W
2
b )
=
[
;ﬂ
s

ABRFEH WARH 17 = SR
ANNOYT BB 94 = BILEACH 48 - SRR OET

g
mm|
Sreagia]|
oAl
-
b
Yoty
WI "
o
gy
ol
Ii
R S e S R
Tl Jed 0 Ry
!
L

IGE GTER NAMES

USH

E;
.3

?—“—5

sl
P4
| q,lww'

03 = WASH {exomple) Selecis astep name & Eﬁg‘%ﬁ’; 4}~ 15 avaiiable,

&,

screils the siep names.

Agcesses the selected siep name.

Display = CHANGE STEP NAMES,  {(example: Step name 03 can now ¢
: _ o = +=— = T A T A TERT T £ 0:
03 WASH changed - UF TO 8 CHARACTERS)

3 i 3
E%E{EFE%E T ; F g F E

_EoriE Moves the cursor right/left (within the 8 characfer step name fieid].

EPRE SRS ILNE INE IRE JRE DT

: X e SRETE OTTRENY 4o ERY
F L LE LB T LT L L E LT L LE ) enlers TSUDST {example)

mlﬂ

¥ =
T oox O SN ST vr haled (7 dizniave a Blank)
cxampe: For “UY pressiems 3 Himes or hold i o seroll. (Zero key dispiays a Dians. )

i) Accepis the displaved step name,

Dhsplay =/ CHANGE 5TEF NAME (exampic %i:ﬁz{f this of another siep
34 %iiﬁ;z name 0 éﬁ%d e exit this mode.

:% 4 - - i~ EZ E:

Accesses the displayed siep name, o1

. Ioxits ihis program mode.

isplay = ﬁ;@ RAM § MENU
: jﬁ?ﬁ KEY _i Q%ﬁﬁ%

29

ied 3 3% the control. Whenever MEMORY 5
ivalenis) will reappear  and all field-changed



PROGRAMMING THE MARK Il MICROPROCESSOR
WASHER EXTRACTOR CONTROLLER _ MSUPO234AE/ST106EY (15 of 31)

The following standard English Chemical Names were supplicd with the control %%f wencver MEMORY IS
CLEARED, these standard chemical pames {(or their foreign language equivalents) will reappear and all field-
cianged chemical names will be erased ﬁfﬁ% inst,

erased and ost whenever the §§§“§%§§§% decision in CONFIGURE gﬁ @ﬁ%ﬁgﬁﬁ even ﬁﬁ%ﬁgﬁ
MEeMORY IS ROT CLEARED.

G0 NAMESTHECHEM  #1=AI KAl 6 =(HLORINEBLFACH 11 =50UR + SOFTENER
THE SAME ASTHE GL=50AF W ﬁ‘ﬁ’i}éﬁ BIFA(H 12=5TARCH
CHEM NUIMEBEK 3 = DETERGENT — Al I3=ANTIMILDEW
AND CANNUOT BE S =50AP+ ALKALL éﬁ SAR i =ANITI-BACTERIA
CHANGED 5= DETERGENT + W =50FIENER i3 = FINISHING CHEMS

ATKATE

=

{ = CHEM NAMExx

gnai without chemicals.

[l

- = . ] — :
%%' hen the PROGRAM § Vine _5’3
dispiay = EE%%%&*: CHEM NAMES 14

exampic) Selects a chem name number, 80 - 64 available,

Display = CHANGE CHEM NAMES]  (cxample: Chem name 13 can now by
12 ANTI-MILDEW | chenged-UP TO 15 CHARACTERS)
FIrEs
—EJor = Moves the curser right/ieft (within the 15 character chem name ficld).
; [ 3 f : § & f :
: i : P i : P i :
& § ';E E % fﬁv %—3 i h—»—»—% ;? ? % % ? EOSE L0 5
(Zero key displays a blank.)
Locepis this displaved chem name and displ hie next higher chem name
Display =[CHANGE CHEM NAMES|
24 ANTIBACTERIA

cioct this or another ~hem name o ol éﬁ?;‘;& or exif thig mode,

Accesses the displaved chem name,

i & H I
EMEFE - " S RA :

or > rxits this program mede.  Dhsplay - PROGRAMUME :
| %

;

OK TURN KEY “@?i} ?ﬂm
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PROGHAMMING THE MARK I MICBUOPHROUESS0H
WASHER EXTRACTOR CORTHULLES MSUPDZ34AE/8T08EY {16 01 31

Because the microprocessor can control severa

16 maich s specilic model and type wasncr ¢x xizact
chemical vaives wuﬁf of ool %%u; maching hast :
down, muifispecd or va , E&ﬁ&' 4, et Suc isions are discicte to the specific machine and
musi never be waﬂgm unies & _certain other CONFIGURE decisions,
such as whether to display ish messages, w %@ %'z@z“ or 101 2 g}g%a &zﬁ 15
required io : ' E Bt

necessary to “CONFIGURE" each unit
ai fegiures as the number of waler and
c‘%fﬁi;ﬁf and/nrsteam iﬂmm?&%zﬂ% {_oni-

A
()
G
"
s
*‘”:;,
:3.
'ﬁf““‘
Ew
fram
4:‘”::1
’ﬁiﬂw
]
i"” n

r:?'

%%m%?ggﬁ% at mﬁmigﬁmﬁﬁm %ﬁ?iﬁ’%% mﬁﬁﬁfg is %5@%?‘%@ 'ﬁééﬁﬁaﬁg%ﬁ%%ﬁ%ﬁ codes are

discretionary and are so marked below, most CONFIGURE CODES MUST match those
shown on the Melal Contigure Nameplale, Unless optional equipment has been addedic or
removed from the maching.

YWhe %%%f; CROGRAM 5 i MENL ABCDEFCHIJKLMNODORST) CONFIGURE, PAL

CONFIGURE 00000000000000000000] T shown. A=TEN

5 LF 57 LS

kA
P

,f
=
51
i

il =
waE
T ||.i
o

L1 ST ]
[
+ I-||||,|I|
K

ERCE

e e e e e e e s S T N T R
e e e T T R A L e e e e T e e e e e L e A e e e s e e TS T -'.-"- e e e L L e e T T T T AL T T T T T T T T T T . T - y

ﬁﬁﬁ ?%?%ﬁfﬁ . Q@%@ i

?{} E‘%% Smgm %%@%ﬁ%ﬁ%g

R A
ER AN =
in
. ES
e D
PR R T L R

= = L

In the first two CONFIGURY pases (AA and BB and if the help file Is nat displayed {see pext page 1ot
how the CONFIGURE hels

"”“13

C npovris %
PROTOONIN WOTE ——

“33‘1

Moves cursor forward or backward between pages aa and bb, retaining each previousiy

eniered choioe,

?“%

Paze A4

§_'°=~ §F tT s ___“_ 1—”5“ = ¢ ;?____ﬁ = FF - _ — R EFra s
;ﬁf_}shﬁfm%‘ HI KM i?gﬁfﬁw 2 VWA Y 2 T oo vainG oho0o TEOuITeS 10 IaR FaEs

E E ; - - i z - i‘u.\_ — _.%-d— E-r = =
IO nOnanG DNOEEG] N h decision 10 coniinue 0 1he noXt Gieniay
E"; RS/ o RF RS ’*—3 w—} RV 174 i

el Vioves cursor farwar

'-"Wi.l
I'M-ﬁ-.
LT
o]
v
kil
i
Wi,
p
LT
[kt
ll:lr-ﬁ-'&-.
W
= TEEH
T
el
L]
Kot
Lo
P
ﬁ Ay
o
ol
)
T
TRl
gt
JFATEy
Rocth oy
_?#,I,II
n
N
kIl
2l
1
b
ek
i
7
il
o
NN 5
1)
et
sl
s
i}

.............................................
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FROGHAMMING THE MARK 1 MICROPROCESSOS
%?%ﬁ%%g% =AY RACTOR CONTHROLLER MGOUPO2248E/8106EY {17 0f 31)

. . e e . "t
e I R A T e i e et e et S e e e e e S e --'H.-M.-M.-WM.-\.H._\_-\-:_:H:\.{ ST o
; - P gtttk [ S M Sy oy~ oy -_-__-.\.__,L,\.-"W - _}mw.rﬂ:‘ef_m . — .
T T = —r= L = e s e e R e LTy s iAoy e o ——
= = T T P T R Ry ey Sy SRy D P e e, I
T - = Rliakaaat o e e e e e T L e e L o et lb s e 8 R M= -
e e et e e e e e e e
e T T T T T T e e e e e L e et
RO il
-

s Screens Work

=&

) Hy - i : rmr advances
{ i} ga00a0g 01 the cursor io ihe next decision, When the on TSOY advances
past the last decision on Page AA (shown), the decisions con-
tinue on Fage BB

Foach : 1

=ggiay

I minuie immﬂééa’éﬁéy

R

[t
o
Y Y
tH
L
Lo

A,
T
i )
el
. I.L_l ﬂ"l
Ry
L
FCACTS
fh

next decision,

e o L I e e e L -~ ST
. e e e e e e e T A T T R e L Dy e S o e e T e T P . .
R e T s Do giel o=yt R R LR B : ' ; . : Py o e ~ - - - -
ol - e R g e e R e T T e T = T it m e e e N T O

i =l = T R P Pk Sh el T R R gL [ -

T e " e R e A g e S e et e -

= e L e e e

ST

A TEMP UNIT U - FAURENHEIT
%

NN

1 = CENTIGRADE

£
T4
Pt
ol
0
T

|
T
Iy

i3 = ENGLISH Machine sunnlicd with ane cucin specified fwd
i i RELRINC SUpphicd wilh one cusiomer-specified non-Eaglish language.

iy ISH ; E_ == g{}ﬁg?g}ﬁ

LT oA

SO DATALE s

T gﬁg — _ mmed These T v e deleted and TosT i iRe
gmmﬁim%y imgmmm%ﬁ ‘anguage choice is changed now. See “Mode 3 - CHANGE STEP
NAME" and “Mode 4 = CHANGE CHEM NAME" hersin for more information,

;

CFXP MACHINE
O NG |

£

E;"".—ﬁ_ -*'1.-—-—- -
iik il .-}1..-‘1;%.-%:{;“

s 3
1l
! "
R
Ao
N
o
Qﬂﬁ .hw
-
pa b
oy
wl
8
Y E:ﬁw
R
o
Tl g
teervdh J
el
-
e
A
hallt
"
e
;:.5:
o
™
Tﬂu“:':j:“
—
5
£
i
T
W
o
&
@
jo
"
7
"ol
e
[
e
1
ﬁ
e
™
o
-
o

D EXTRACT SPEEDS) I EXTRACT SPEED
01 EXT gpEED 2 EXTRALCT SPEEDS

[

T
'

£F #°3 ¢ T T

i - < = - ? = .F ——

=IAPH AT %:?’% i . P IAETY rmashiimee fooses $f s ; : JO :

= IAPH GLIA] P z Q STAPH GLUIAED FAUINRCE ave e namenisie mode] desienniion XXEEXNI . cxamnie
i EroEE TRIE LS S % - s REELFER

C Wi
= E s g . :
g NO | I = YES 500448P2

H = % #—3. ._? T =
ANTEFLU § 1.7 5ECONDS
- —_— S g B F = = K- TE
317 8ECS L I =2.08ECONDS
:
- e

Fal T

= o =T TEe - .
F - {;- TERIL L. .. il .o : z 3
ﬁ‘sx.ix ?‘ﬂéi}w Py iy dhapldl LIS Dolweoen wash mintor
; ' = £ R T T = ST E: i = - . |
2 SEUCOINDS OFF and restan in reverse direction,

e

L o
1]
[t L

by

we

r dwell time may be su

i

[} = discretionary, All other CONEINI IR CORDC -
2 = discretionary. All other CONFIGURE CODES ar tiscrele 1o, and must match, the snecific mackine
= wiklf R R z AT 2 N

Favited
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SROGRAMMING THE MARK § BICROPROCESSOR

WASHER EXTRACTOR CONTROLLER MSOPGZ34AE/91 DEEY {18 ol 31}

Dlepan G 8TH EXT E12 | BATH EXTR EI-EZ BATH EXTR Bi-BEZ This is drain tme in scoonds afier
e E % . 4 cach BATH or before each EX-
S{EF R i % éi % 3 e o
(SEC; @ 30 30 45 - FRACT and glso the delay ime

3

_ _ C 1
from E1 1o B2 {low 1o high speed

- s PSP ¥ ooyl
exiract) :if maching has /[ spaad
exiract

B

Never selecta "G code number that yieids a sh rain or £1/E2 delay time. Only longer
drains and/or longer E1/E2 delay fimes may be substitluled should the %ﬁ%ﬁ%ﬁﬁﬁﬁ% gﬁ%:ﬁ%f%
systermn warrant. Shorter times may not permit a full drain before the onset @;? exiraciion,
This couid damage the £E1 meotor or not permit sufficiens drain/acoeleration time belween
=1 and E2, therafore possibly damaging the &2 motor.

i Ex

%

H
H

AxFA
i rH
|
<.

/
5'-'L-=WI|
vl
™
ey
ity

ing for time indicated before “TOO LONG 10
crmils sicaming for time indicated before TTO0O LUNG 1O
- I

- = =
SCETI T OS5 =7 . . 5:-3=_. - z F i o= % 'E'? = T o TELST = : TE: .E;_Eﬁe_?—s-ﬂ_
STEARM ™ crror is displaved. Choose U i machine hiss no sicam
H 5\_{
ing funciion.
-~

e
IR
feen
Braea
&,
fo
e
[
i-"¢|_|J

H STEAM ERRBOR
15

SRS W_?

ik
Teerene
stvandii Jﬁ

Sswran| M|

A T B

i o I
v, g,
Ay
b

5

&

g
Lannnn
f,
-
"5
iy

.5;:’_'3
o]

A

"y

- iE. 3 : I LT mEem g T F :
Pormits Siling for time indicaiod before PTO0 LON

H
S AAI NI F11.17 erroy is displaved,
= 3 MINUICS .
=

1
i
e
A
-
A
s
g
o
E
L
W
wi,
et
mﬂ-‘-
e
A

Lo e e
|
_—

- = T 3 == ro % - . . - - - s o5 o BT RSy I BT i
_ NO OCOOLDOWN  Permits Cooldown for ime indicated bofore "TO0 LONG TO

COOLDOWN J ERROR
=&
=

v i e

o
—
b

.u.f"'?'l

T g .-'5‘:.“5'“}' 57 £ sy i ;s':g-;ﬂ_g _
_{E ;:_F;' g%ﬁ?_ﬂ% £ %N iF ziiiM LI

Pl T s (0
L
o
SR
peccecon]
e
i
k
"
(-t
("
Yoo
g,
Mt
(:' ~.
|
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&
wry
|
8
vt
e
utl::]
i
% n.-\.lz
T
o
-
::':?El.l:l
2
Lo
iy
(Y
s
)
e
o]
i
e
"
oo
-
(™
Q
St
[

=
[l
g
) ()

Bl Doed e
| |
®

A
=¥
e
peare]

L
ostensa]
Yt b

1
T
oy
S
“}

’ d}:'
o
JLIEET
-

e
e
g
Hi.r\-'\-'

"::;l.l'l
"

i

E . - MRS P - ; -:%--é—. = ¥ Sh TR TT AL SRT Tgh TAEIERE ST
2ruNe Mesns MECrninge o8 47210 CHROT 0 ROWET OF 1 TUNLT.

e
T
7
e
-
-
A
|
"
I.-“"““x
e

£
%

(7]
o
]
j 0y
{'ﬂ
et
T
]
L

e
||
|I'j}¢

e (::"
D.mt::'
-
T
rbda| M|

= r TET ~ - ?'{._fﬁ__ . _.-— == f- "':_"H
T RINSE {for cortain opon pockel machings)

i g
3 ] ﬁi: ?' ? 5-"'5' - =T = --'§‘: R ‘E."=—_'_-' _—_ ?‘ = = ;—.1::-'—,: "'1
DOWN (for cortain two pocket machines)
-

o

I
b

E o
T
F=

CONFIGURE codes N AND O nof curvently gsed,

- = - = = - 'g _=
- - = ;3 H E?-'E;.-E= B -E?_:- ﬂ:té'r I Ny e 2> é R =z s ﬁ‘f W A = TELT q:‘*-":i _-'éqé ?ﬁ * -:.1{.1§§_§ B E Eii Egﬁf:,_
1 = diserefionary, All other CONFIGURE CODES are discrcie 10, and must maich, Ine RpeCinic aciise,
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FEROGHAMMING THE BAHRK I BICROPROCESSDR
WALHEH SXTHALTOR CONTROLLER

MSOPG234AE/S108EY {18 01 31}

ggﬁzﬁ%ﬁ NG OPTP | ¢ =NO
| 0 | 1=YES
S @ ; it - NG
NG o | I=YES
TWO SPEED WASHR § = NG
NG 0 1= YES
;%&Qgﬁ‘*ﬁEQ OPT s = NC
NO g I=YES

— T = T s s ——
T

o

"TEMP PROBES
1 TEMP PROBE

[ITTTEEELEEEy

:

T

o

-

;1“7.\' = =z ?1‘_-'-.- S eT ST T o nOE .--\.=- -\.E_i .\_3$ H_..\___ = E
L¥oes machme have “hydrautic {waler) palancing foalure”

{when wash motor bas two specific wash
fused %ﬁﬂ%‘; variahle speed wash)

far)

Optional fealure to mit max
tery of machines,

ﬂE il Ez?ﬁ@ ﬁfﬁ‘

-fé:.
Tzl d
SR

provcs depeads on model and method of filiae

T A =

i
= = NOIVARIARI ESPEED “ar var ; . Ty
:%%g VARIADL S gﬂgﬁgﬁgﬁﬁ 0 = NOVARIABLESPEED (for variable wash specd only-—notl o be confused with “FXPT
: C -3 = T i g F E —_{f?:%_' _séqfaq__- CE N HEE A SR
1 VARIABLE SPEED I = VARIABLE SPEED of Iwo specd wash)
ANUAL PAssworDl P8 = NO—No password required | modificat e
X MANUAL PASSWORD) = NG password required Tor manual modifications 1o 2 running formula
1 YES I = YES—Password required
= - - T ] = z 1T = 3T IR OF 3 =
Fhe tolowng decssion reguired only of Deasion X {MANUAL PASSWORD = [ (YESY
A COVAITVEDTY : i 3 IETIETT LY v iz - ; i
PASSWORD: a b ¢ d s any four digit number. Control defaults 10 1 2 3 4 i power is
s _;é‘“} i j 22 o o z ] C
o LU ! furneg off whiie in a%??%g*‘ﬁ
= EC47 LS g - 5
CONFIGURE COUES Y and 7 not currently used,
-?:* OF CHERM VALVES | Ui - 15 allowed Fiusi onier numborn, Lunnol sorali
Us |
O AR VASATLS /T =3 £ = b m3tioin
% VAN WARE (31 Sbi G4 - 45 scconds gllowed 11y no-water bath is commanded (to shake out loose dry soib)
: A5 S < ’
i and provid 2 %‘Té <01 DEAINT i ot coms *;iﬁgé, 107 8
hath s drai n, when the dram valve opens gt the end of the bath,
ihe cold water ﬂ;a; 3iad for iho time stininied ?f“;%“f" B85

MACHINE NAME

- %
54042BTN MACHINE 67 n Prog

fE eSS 3 L
iHME - 255 gllinwed

ame {up (o 20 characlers) o ides
o ﬁumq RMode 5-

TRAC system, the {ollowing decision i

NETT

Hiuw
.
'fi' ;
.l""""\-"\{:‘-'

H

£
iz { ninfioure sinpicd £
Z<E x-'{_im-ui-__—_ha.:ig ':-hi%-f%_-q?“ { ?-E

L &-;.ﬂ ) e i R S R P

Gripo dram fime stipulated ;55’;@*@3;
= o I Y.

% shorier: o flush out the soil

Name appears on print-
° ” %% E N

% -.% 5"1- ??E? _‘- -_E""

03 mererl] Mee sl AEIE
] s = - - - E = .
.-\.'L{:.‘?EE z }{ E -\h.'rg B < E-“'b-":.-;
AL e

‘i'-'-'.-"‘"‘"'

P T
RAH T Brond miangn

-

T -z ___--f z 3 oz-d gy & ':‘= ? Sx =2 - Y A < .
O 14, T TUST MO, N0 Rpeciiic machime,

..
:-b}l:
- o
LR



FPROGRAMAMING THE MARK I MICROPROCESSOR

WASHEREBEXTHACTOH CONTHUOLLEH

MSOPO234AE/G106EV (20 of 31)

SIMULATOR VERSION 7 & — NO
T YES P = YRS
225 A :
BMHDATAY : i = Ni}—] Emﬂiggﬁ{i doe
1 YES | I = YES—Machine oo

The following decisions required onlv i MILDBATA =

#HT"I
{ﬁ
. B
A
"
o
-
v
C
l""'lp

Select 1 = YES only if this is 2 simulator. If YES, board will not
operzsie a %m?ﬁf extracior of anyv ouipuls, bul 33-23 simuiaiof can

send dais to 2 printer of download 10 2 machm

Aust enter number cannnt soroll See giso MILDIATA techn:-
cal manual

r = YES unGer ¢ach
the wrzdzif { an-

Mustenler @ =2 NU©
3ata @ﬁiz—g vie aé%{}wah 5

_____ — %

H or move

a&gﬁ% %3 ii’%{}i{% gnd ﬁé%%?i%ﬁ ig the
next daiz entry type. See aiso RATTIIATA
techmioal manual
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PREUOGHAMMING THE MARK I MICROPROCEREOSH
WASHER-EXTHACTORCONTRHOLIFR MSOPO234AE/2108EY (21 of 31}

hoq..gn'ﬂ"

E‘E_
.-1.-;

Downloading translers all formulas, siep-names, chem oues (1 speciiied), programming
_ o
£

C
1ay messages from one machine {or si :{Méa?ﬂ? or PL0Y (6 another via 3 serial co W?ﬂﬂﬁéﬁﬁiii}ﬁ

j‘ﬂ-

machine and cassetle lape via a MILNOR Cassette Tape Interface. Downloading climinates the

{33 io onter ‘z@ same data i‘@fﬁaiﬁéi}i
1. Downloading compleiely replaces all of the above mentioned data (configure codes will be down loaded
only if specifically commanded). Sclective downloading {example: transferring only certain wash for
. mulas) is not possible.
4. Vahd downloading requires that the sending and receiving machines have the identical software version
and that the receiving machine’s modei and options closely correspond 1o the sending machine’s con-
tiguration, The foliowing conditions produce data that is valid for the receiving machine(s) io the cxtent
indicated:
*  Downloaded data 18 fully valid when all % e machines have identical software
version, and ali receiving machines match the sending machine’s confisuration
{model and options ),
*  ldentical soitware version, sending maching’s configuration matches receiving
machine’s model bul not 3it's options - Modily confizure codes and formulas 1o
sult receving machine’s options. Generally, only minor corrections are re-
quired to validate data after downloading, thus down loading is usually benefi-
cial
* ldentical softwarce version, but configuration docs not match receiving __
machine’s model - Formulas usually require substantial modification to validate
the dala, thus, downloading is of guestionable valug
* DO NOUOTDOWNILGOAD DIFFERENT SOFTWARE VERSIONS. (Will resul
1 scramblod, unusable data )
=2 I %
ij?%% ess ﬁ%% mﬁmm% %mw mﬁ?%gmﬁmm ﬁﬁﬁ%f ﬁﬁ%ﬁm gmﬁmgﬁ %@%gg ?ﬂ§§?=
figure in accordance with %gﬁ%‘% %’%ﬁﬁwmg machine’s configuration namepiate. fallure to
do s¢ may compromise safely and result in damage to goods or machine.
3. For machine to machine transfers where a serigl §§§E§é§ 1S nOf permancn m insiatled {in con {égﬂ %}& seen the
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..................

% - 4. opotfuse ﬁfi@ ﬁ@%ﬁ%@gégﬁg procedures deseribed herein with mmmmﬁ ifiat are part @?ﬁ‘ a
g MILTRAC, MILNET or MILDATA system unless all system devices except these participatingin |
. dewnloading ave furned off. Download data and system data share the same serial communication |

’ thus download data can disrupt sysicm operation and sysiem dafa can scramble the download data.
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from the interface box to the Download iack on the machine. Connpect the other lead from the
wax 10 the tape recorder. Set the cassciie Mg‘zﬁ recorder and the Cassette Tape Inlerface Boy as follows)

MILNOR Cassette Tape Interface. Connect the appropriate jead
ﬂ o

fopgie swilch en
Type of Transier inferiace Hox fape Recordes
maching o iape TUTAPE Connecion f‘*:ﬁ i interface box plugged into microphone jack
hiank tape ioaded, fully rewound

- _— e ——— e s —— JE— - = Ceee = e —— e = T _— e = e——

et mashing 2{? B ’%ﬁ’_%%' MNE . connector from nioriace box plugged inlo carphone Jack
.. ) -:.-___ : _,__ -_ . = _ Fo i B T _ —13 “':-'-';-_
: zjf:;:a iape loaded, uliy rewound :.:.

FEEEEE a conitol i maximum

|
i {_:_.;-J' Frond  wed f*.“:l Jroondh
! " “ .

——— J—— — e ———— —— e ——-

-ﬂ-

- 6. In the downloading process there may be ong o7 more slave {receiving) machines of one receving ape re-
5{3;’_’-‘%@;,. rand only one master {8
machenes fipst, Il data is e

%

¥ maching of 1ape recoraer. ﬁ@gﬁgméﬁ all ﬁimf% ﬁ%&ﬁ?mg%

2.3 : - : e 3 :
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Accepts the selecied {ransier fype.

Display =IDOWN LOAD STATUS
0 SLAVE

-1elis the control this machine 1 receving (nof sending ) data. Al mg&m m&@%@m must be desionated frg
E—tells the control this machine 18 sending (nof roceiving h data. The sending hine must be desionated igg%

Accepis the selected down load siatus,

ifthisisa SIAVE (receiving) machine:

T
o
7
<
7
oy
¢y
o
J]
i
)

insplay =

—_

Luhhl

ti-specifies that configure codes won’t down lnad.
I—speciiies that conligure codes will down load,

1‘“# § R ’E'_g: EEERNELS . ¥ z Foz 1“ SIS ‘{: z S z : 3
émfb Configure Ccodes mus : t match those shown on the configure nameplate, make the selection that is iikely
to most closely maich the namepiate - usually @ {i t down foad configure codes) is best,

Accepis the selecied cheics,

E-é_.‘ ;—.g = ﬂ—-— = B ‘2? -; =
it iniw g madime Ei} @_ﬂgﬂfﬁiaiﬁ qhﬁ’@ i,;f

=1(S) 0800 BAUD  00G
CWAITING Fﬂﬁ AASTER

[
LT TS
S
.ﬁ'l'!l:ijl
e A
‘3’3&-

b |
LY

£ 2 machine fo machine iransier

'?RWI
ﬂ'ﬂﬁ'

ffthisisthe MASTER {sending! machine gnd this

gﬁfg% Bl

"»“a,,
,,:3
i i
o
ot
-
S
Eybw
o

Display %a ?5 9600 BALID XXXX %
E? NSFERRING DATA

aiin currently down loading. Downloadine

St
o
Teowas
et
o
1
gt

Mirag kst
e
o]
i
ii:-r__: n
]

gl
(il k
&
P
b
e
o

Lot

R,
(™
-
¢
AW

VY VY feoa110 E NS SN S,
XAXX {serolhing hexadecima
b
£

- E-‘ X ul; - z "‘;
InEes abhout 1 omiinuie
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1f this is the MASTER (sending) machine and the iz ransier is

o {ape:

) second countdown begins
. y ) o
LHsniay —IDOWNLOAD ST ATUS XX |
1 MASTER !
Press “record” when count xx {above) = {2
: T —
i§ Pisplay %{%ﬁ: 0300 BALUD T XXXK
:. ) i 23 T A Z
: TRANSFERRING DATA
i T T == =
. 1fihis is o transfer from tape to machine(s} and ali siave
% TE i i s - :E £ wk %, s %1 TET T
Furn volume up {ull on the recorder then press "piay 10 SCEIN

h . -
= = = - i g t
(S} 0300 BAUD  XXXX| of (5}
S — :
z — — rFem % 3 = : £
HECEIVING UAT ; :

o—t E

0 BAUD
i

HEXX

S
ﬁg_{f;gmm DATA

i during downloading, any receiving machines dispiay
oz 5 . _" £ = 3 23 ____- FRiuF T §E R .ﬁfg :
(5) 0300 SAUD 000 | or (S} 9800 BAUD 000 |
Fag : : T 2 # ; - T
WAITING FOR MASTER WAITING FOR MASTER

T R __
g Aborts the down load ProCess for any oo
(4H 1?‘%&Imif§ SHER LS iﬁﬁiﬂﬁg IGOnIngG,

eiving mac

. Repeat the download process.

Display =IDOWN N LOAD ABORTED
NEXT T4 PROCEED
When down loading 15 sucgessiully aéémé;}%ﬁzz;
Alldisplays = 'PROCESS COMPLETED |
?é%?%é T PROCEED
%f;g DM OEIARL 3 RARNILS (Pach dovice i the dofe gansiog FCUBITLS
IOK TURN KEY TO RUN

39

hing on which 1t 18
Hepeat %%ﬁ down load process for any receiving machines on which dowi
¢ the machine will contain » mixture of old and new daia,

- - = -z s =3__-o—; Fy— = E = ';:
conds counting down. Frepare (6 bogn

i
'»;"fﬁ
ﬁ,

fFﬁ:

XXAX @ﬁﬁié ne hexadecimal numbDOT} N
g:aia% the by Ea}ﬁim curenily down ioadmg,
Jé}%;‘.%ﬁﬁﬁﬁt may take more than 14 3

T = =T £ — -.-_\__ : “‘-E _;?.._2:-5?-5--.”- __:-1%::
XXXX {scrotling hexadecimal punider; macales
% - - frmzs oSrIE '*‘E-__.- i =
hyie ncalion currently downloading

ERROR IN CHECK SUM!
NEXT TO PROCEED |

Mtk
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R i 3 TS Y
commanded, fror a2l machings
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Fdin

this command.
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POOGRAM 7 MENU
{ji—gﬁﬁ £§za=§= Hggﬁﬁg’aﬁ

YWhen the
disniay =

§ No cursor
:

Ex:its this program mode without d@%;ﬁﬁg mMemary.

E% %Q g@ﬁg Qg %}? ﬁggﬁk ﬁﬁ wﬁ % - % %ig % ﬁgﬁg gg g‘gmm % "w __ gﬁﬁ - _' _ ._
20 1o cancel this procedurs,

{iears gil mwﬁgmgmmmm formulas, siep names and chem names. The step names

and chemical names originally supplied with the machine will reappear. Conligure codes are unaffecied
MmOy 15 cleared %ﬁﬁm@mg‘é}' out control must be R

when
CEONFICURE
fﬁ?%ﬁ H iﬁh %uéﬁay}i-fj ¥ {‘;ﬁ;%% {‘Lg %%R 3%% %’5%@? 'f{ %ggi}%?%ﬁ

i.i.l

13 after first commissioning the machine or

See also "WHAT TO DO FIRST” at beginning of this manual,
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Program Menu, Mode 8 - Pant Data prnts the currently g}a@gmmﬁ@é formulas, conligure codes, chemical
names and step names on a senal prinler %Eiﬂ? Can DC ISMmpOrarny connect ed 1o the machine via a sockel on the
control. A mating plug o this s “%iii’i?? is proviged for the user’'s convenien z_%:} wiring the printer inferface cable. Bec

wiring instructions in "HOW TO INSTALL SERIAL LINKS” elsewhere 1n the manual,

When the [PROGRAM § MENU; BT IPRINT DATA
display = | PRINT DAT, - [QFORMULAS

e ] ) A A e B L

= FORMULAS {Anv specified range )
' i’f%ﬁﬁﬁ%ﬁ@ O %E%E%
CHEMICAL NAMES

= STEP NAMES

||

{
1
2
3

Prompis for today’s date,

day’s date, where sup 15 2 two digsi num-
r - g L Pl i
s the month {ie March = 03}, dd is 5 2 digil
L %

= ‘}___ E.r--—'. =§.-_b“"- -TL .-:h E = ﬁ | . E
Ihspiagy —iDATE MM - DD - YYY
H] Z
E
% = = =4 E P £
or the day of the month (e, G8) and yovy

_éﬂ TE IR AT d *;E:*,—. -'E_. -:ff_ = _.—f = -i d E T F = = = + Cac) = _.T: d i"-'ﬁ 2 : -
= FORMULAS was selected the Iollowing display appears; otherwise printing begins,
igﬁi&?— SR | Formulas (4 and 99 ¢ are abwavs printed. bBnter the
'i' = : = E ".'i"' %
XX ¥y % range of addibonal ﬁm;ﬁ;a% s be prinfed, whese
I i, = _z ) - . o ]
ry 18 the stgriine {ormuls and ;f i the onding for-

37 = LOWEST FORMULA NUMBER (yy must be egual (0 or greater than xy)
98 = HHGHEST FORMUILA NUMBER ¢ {xx must he equal to o7 o83 than vy}

Whon printing begins

display =iPRINTING . . |
5 i

A S Casrnic fy -
Gispiay reluins IPROGRAM U MENU
OF TUHRN KEY 10 8UN

Lo awncas a pmbrspepastad

I
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-
: . “

| el L ERIN FMILMNOR CORFORAST I OR

% MADHINE 7 VERSION 8900Z/5 DATE: G9/0B/198% PAEE: 1

L Bty LY

T S N A S A A

LA I

Wik

=

SAGE78TN

]

COC=BATH TEMF
H =HO

)

ot
e

FOHMULAS RANDE =

08
=L
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SCA
507
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S05
S5

547
SC3

THMOFFFHD
2070———10

= ¥ ¥ T F =B v w =

= = - = - ===

3 %
SOTF G~ 10

T % = T ¥ & & = =

wgﬁ {a%.=~==w'ff

3 R e

25 - m

SRV

s_n‘h:"-nc = =
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Rt

Lﬁﬁﬁmmrai

= 7 = ® = ™ T o™

o= = T x & o = X

= = o AR or = =

SIALUL 60N
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— e O el T
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Example Printout - Formulas

B

FORMLEAS

AN

L T1LLE

B oo iLL fHIW RPM=YSFEED

st O TTTE TERS P B T

i =_EVEL SFR—=SrsED

TYFE ‘

)
]
)
.
I
A
g
T
o
g
1
i
Lo
A
A
o
o

ol
o
il
y
i
Y
drour|
"
Pl
o
A
L
o
Py
P
L)
%
£
Rt
T
T
]
[
i
)
"l
)

W =WHEN START T o=HOW TD END 7 5
SSS=INJECT TINE (SE0S)
3 =SIBNALY |
:
3%, 01—1iG CHEMICAL VALVES = 0F §
;

CONNUSESR D E  FORMUAA OO FORMUILA OO0 ?
e e i - 43=ASH |
3L GIOBAGD . e a1 ¥ai I ;
GPOTGOATD . . SO0 §
srss e 3 - ﬁ%ﬂﬁi%ﬁﬂﬁ §
GE0ALUAGH - HLORINE BLEACH g
GOOOOOO0G T o - t%mh?agt %
e — =~ OO=EYTRADT
GOOGCOCOO0 ¢~ OB=RINSE |
e - = GU=EXTRALT
e m G~ OE=SOURSOFETY |
GAGRINENT L SEE RS '
381010800 .. SOFTERER
————————— o~ - = XIRACT
————— - 1 HO=8TES 09 END FORMULA 800
CONMIKKESESY D £ FORMULS $9 FORMULS 27

£uf pe v 3L 3030 23

G
!

=Ll Er U
3 DmOTER O72 END FIRMIE S 857

TS /e, SES doas D S mman Camar s

CEMNUNESE ¥ E FORMIL G 3 LIGHT 20T
fm e s a e s 3 e 1E=ELE QUG
GIOROOHO0 . - SOAF
IR A PO . ) CHLORIME BLEACH
OO 00000 S — On=RIREE
e — - - ﬁﬁzﬁﬁmﬁ%ﬁ?
GOOGOOO00 & — QS=RINE
S U — e ﬁﬂhEETrégT :

e e e = SR GO=O IRGOET §
CGANROOL0G ] . SOUR g

GRIGOGLEOD .. SOFTENEH
e o o - — U= XTRACYT
————— o e - 1 CO=STEF 08 END FOaMin s 8 UX %

RMPO1001RA/Q1258Y
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TERRRELY LAY 0 e e A
] -

FeETg f FEFT P i P TR PNMIFT RO AA T L3

W/E: £40428TN MARLHINE 7 UERSION BSO42/5 DAYE: $F/0B/I%EY FaBb: of

SEMIDAL VALVES = 08

coRMiE A RANGE — 00, 9, 110 {Tont.l

=47 ?ﬁ?@?ﬁ?ﬁ 1.5 CONNESSLE S PN & OF HEAVY Uil
. =0t OFO1AG2DY % e aEe e~ & BAmHREOR

_ GZOITUA00 y - S x5 1
. s - D&EIAEQDO L - x %Q? TN 1L
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e
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e s === %S ..
SOT DPOT7LI&DEE 1 - 2 — iA=L FACH
s es==%®3 .. DBE0SE0DATE = = CHE NRINE BLEATH
SG4 ZUZ01&6043 I R SLELELRLEIIE LY 3 R ODE=RINEE
S05 SoUl-—T— —— o= — wjmggi RAT
SOs  FOA014300% 1 DOOOOOann -5 B 5= @@g
S50G7 SO0 ————— . mm | - = GO=FE¥TRACT
20E TO4AUi 02 2 L e s s 3 = @ggbgghgggg
s h e mr e 4 .. DBa0S00sU0 - . =0UR

-t et B LS L TR T LV LT LY

L .. OS100060G . . SOFTENER

- B N T -

SGF  LOEQm——--  mm mm—— e —  —  CO=EXTRALT
G100 OnDn——— —— ———wmrem = — — i - DO=STEP 14 i FORMULG 807

AL S L T A D ]

LR A A A AT

LR

At et L W A e A
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Example Printoul - Formuias, continued

[t iy E-LE-T Py Y FLLELE

FLLYT [pte=LT] [ el EUER ELFpLE-] LUy ]

BRMPOIDOTEE/GT258Y




FPROGEAMMING THE MARK I MICROPROCESECR
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—te .

T U —

i —
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g

§

% LS AGCATZETHN MACHIMNE 7

|

:

g = P EME UNIT

E

:

: B=! ANGUABRES
C=E YR FOCHINE
S=EY¥TRACT SFEEDRS
E=GTAPH SUARD

? C=AnT I~ LR
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§ = 1 FXT EBEi 4
H=STTeEOY ERELH

Is=F 341 FEREOR
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Example Printout - Configuration

i B P IR BT Ll N3RS IR SF MY I 308

VERGBIUON BYO0ZE/E BaTE:

DF O/ 1989

LAt L ]

e T —

CONFIGURE
o =000 DOWUN ERKOR

L=WATER IFT

o

T

L=REUSE OF7

PRl ANDING GFY

ABCDEFGH I JKLMMNOPERESTUVRIYZ

MGG IOnOnDEE I OO0 e EOnE Y

# F DHEM VYALVEE g

vy
L
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i
P
:i;"l
-
bl

MAUHINME NANME

-
k
o
()

MILDATA

=S

"

44

S=AMPSAVER OFT

T=TEMF PROEBES

UsNOT USED

Y=NOT USED

W=YARIABLE SFD DPT

K=1ANUAL FASSWORD

¥=NDT USED

Z=NOY USED

MATHINE 7
BMPY10018/91256V
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RLE- p U E-LRy LRy LTy

AR L
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' ;
Sl Sl N S ol S A o B S N SR AN FHD £ S DS B § 0 i B ) oS N B N AN |
WAE: A4CAZBTH MACHINE 7 VERSION BY0G2/5 BATE: 02708/198% PABE: 44 ,
: - :
; . - . S S — S e e e :
;
; :
f :
. CHEMICAL NGHMES
3 _
§ O3 ALEALS 2F CHEM NAME 23 45 CHEM NAME 4%
372 SGAF 24 CHEM NAME 24 & UHEM NAaME 44
_ G353 DETEHGEMNT 2o LHEM NAMD 25 &7 LHEM NAME 47
[ . - A - = & == = = H = £ == §:~
G =0ab + A1 A1 Z2é& CHEM NAME 74 45 CHEM NAPME 45 -
: GE DRTERE + AL Gl ] 27 CHER WNAME 27 4% UHEM NaMo 4%
:
:
| GA CTHLORINE BLEACH 75 CHEM namy 28 B0 OHEM NAME SO
| e o g - i - : e . _
; 07 DEAYGERN DLEALH 2F OHEM piaME 29 =i LHEM NaGME T2
:
i
o8 ANT ICHLUR ARG LHEM NAaME RO B2 LHEN NaPFE Sl §
OF SUUR 31 DHEPR HaAaMp 53 5E CHER RAaME 53
. s
10 SOFTENER 54 UHERM naMeE 22 T4 CHEM MNAFE 54
11 EOUR + DOFTENER S5 CHEN piAME 23 55 CHEM HAME 55 |
17 ETaRH S8 THEM NMAME D 56 THEM NOGME S&
%
- - P = T —_— = =z i
I3 OANTIHMILDEY IR IHEF pNAME O ID 27 DHEF pAME BT
|
é - 2= L. - ¥ N £ L 3] s a 3 i
% 14 ANTI—mADICHIA S5 LFEEM NaME S4 S OHEP NAFE DB
|
| 15 FINISHINE HEMS S7 OLHEM NaME 37 5% CHEM NAME 5%
% £ = - — —_ - [y - -
; 1A BHIR O TOMIC 71 S8 CHEM RAME Ig S48 DHEM ROME &0
37 TaEr pMNAME LT S5 LHEM NAME 5% 3L ROME A
0 CMER MAME 15 40 THEM MNaME 40 £ CHEM NAaME &7
z B ) _ _ . | » ) %
3% CEREM ONAOME 1 &5 LHEM Aty 431 AX CHE M NAOME &£ :
| 20 LHEDN MaME o 47 CHED dNAME 47 £4 THEM NAME 44
| 21 CHEM NAME 24 4% CHEM MAME 47 |
§ Z2 CHEEPF NOME 20 £4 CUHEM NGME 44 5
i

Example Printout - Chemical Names - BMP210021/91256Y
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MSOP0239AE/9020BV (1 of 4)

RUNNING A FORMULA IN AUTOMATIC

WITH THE MARK Il MICROPROCESSOR CONTROL

«  Selecting The Formuia In Non-tilting Washer-extractors
»  Pre-selecting The Formuia In Tilting Washer Exiractors
= The Display During Automatic

= Heslart In Automasatic After Power Loss

- uUsing Formuia 00 7o Commission A Machine

Selecting The Formula In Non-tilting Washer-extractors
Master switch = ON

Display =IRUN FORMULA
100 OR OK POWER OFF
{8 & T . : .
. RES §m§ . BUNFORMULA if formula 08 exists, otherwise next higher
exampie L), Dhsplay —igg SHEETS - available formula is displayed.

See special procedures for running Test Formula 00 in “USING FORMULA 00 TO COMMISSION A
MACHINE" elsewhere herein,

Accepls dispiayed formula (sounds operator alarm if door is closed and latched).

A& (Z,
{iﬁ or a._;tﬁ Scrolis available formula numbers

T
oy {Cancels operator alarm and starts the process,

The machine must be loaded with goods, the door closed and latched, and supply injector r (it anv} charged
with chemicals, eic,

Pre-selecting The Formula In Tilting Washer-extractors

. THE FOLLOWING DOES NOT APPLY TO MACHINES WITH MILNOR “WETCHUTE” OR
“DRYEL” AUTOMATIC LOADING SYSTEMS.

_ _ -

Although the above formula selection and machine starting process may aiso be employed in tilting machines,
the formula mstead may be pre-selected (and accepted by pushing ) when the e emply machine is at the non-tilted
position with 1ts loading door fully open. The drain valve(s} will then close as rearward tilting beging and the
machine will fill to a special lower, fill-while-tilted liguor level with the commanded water {(and temperature by
thermo-modulation, but not by steaming). First bath chemicals not commanded to be injected after temperature 13
achieved will aiso be added. The commanded running liguor level will be satisfied after the door is closed and the
machine returned to the non-tilted position.
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=~ waitra ks

RUNKING A FORMULA IR AUTORATIC

wWiTh THE MARK | MICROPROCESSOR CONTROL MSOP0238AE/S020BY (2 of 4}

NOTE: Close the door before returning machine to the non-tilted position, otherwise water may run oul.
Because it is difficult to close the door while tilted back, formula pre-selection is usuaily employed only on
machines having an automatic {powered} door.

If the formula was not pre-selected before tiliing, the machine must be returned to the non-tilted position belore a
formula may be selected,

The Display During Automatic

23:04 FOOO1S01 02:37 __ ALTERNATES |23:04 STEP 01 02:37
; — T — - T - R - o o o
’ DATA WHAT I'T MEANS
% T o e L oy — i — T R L I
23:04 Time remaining in formula (ie, 23 minutes, 4 seconds)
FOOIS0T Formula 0001, Step 01, If machine 18 not part of a MILDATA sysiem, formuias
0001 thru 0090 are the 100 internal formulas (of which 01—98 are field-program-
| mable}. With MILDATA, formulas 0001 thre 9999 are those downloaded from the
‘ MILDATA computer.
| SIEP U1 The siep name selecied oy the current siep
02:37 Time remaining in this siep {ie, 2 minutes, 37 seconds)
JF=A163/D170 Bath temperature. dF {degrees Fahrenheil) or dC {degrees Centigrade}
A168 (achieved = 168%) / D170 (desired = 170°)
i Bialiian ——— -~ ;
I SR Rath Level (1,2, or 3) ’
: e L ey . : ‘ ,
100% Motor speed. If variable speed, in percent of normal {ie, 100%}; if no vanable
speed, then SPD 1 = low or single speed, SPD 2 = high speed. :

FIGURE 1msorozasan
Typical Alternating Displays in AUTOMATIC and atter entering MANUAL MODE A

See MANUAL MODE A elsewhere herein for how to modify a runming formuia (extend or terminate a step,
cancel the formula, eic.) -
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RUNNING A FORMULA IN AUTOMATIC
WITH THE MARK It MICROPROCESSOR CONTROL MSOP0239AE/9020BV (3 of 4)

Restart in Automatic After Power Loss

This control remembers the operation it was in if power fails or the Master Switch is set to OFF while the
machine is operating in Automatic. When power is restored, the following display will appear:

NEXT TO RESTART AT ¥ and S are the interrupted Formulza and Step numbers.
F S

p———.

To resume the formula at the beginning of the last operation, press ¥, then 8. if the outage occurred durin g
a bath operation, level and temperature (if commanded) must again be satisfied, even if these were already satisfied
betore the power loss. If the outage occurs during a drain, the drain duration will be repeated and then followed by
the next commanded step. If the outage occurs during an extract, the restart will be handled the same as an extract

recycle,

: , ; - T :
To cancel this formula and return to “RUN FORMULA 00, press fu® (and enter the PASSWORD if re-
quested—otherwise i 1s only possible to resume the formula).
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RUNNING A FORRULA IN AUTOMATIC
WiTH THE MARK H MICROPROCESSCR CONTROL MSOPO23SAE/9020BY {4 of 4)

Using Formula 00 To Commission A Machine

Formula 00 is similar to a medium soil formula. While it can be used to wash goods, i is intended to help
commission a new machine. The formula is generic and may not take advantage of supplied options. It will run on
any machine with two water valves to test the following;

= Fillingtolevels Z2and 3

»  Hot, cold and split water selection (or cold, 2nd and cold+Znd, if a cold water
machine). No temperatures are commanded in this formula.

» 60 second chemical injections from valves 01 through 05
»  Wash reversing, intermediate extract and inal extract

Draining fo sewer. The first drain is at wash speed and all others are at distribution
speed.

Formula 00 is always available and cannot be copied, deleted, or permanently changed. A full description s
included in the example printouts at the end of this manual.

5 Even if the password is enabled in CONFIGURE, it is not required to enter Manual Mode A or B, while
- running Formula 00,

Master switch = ON

Display =RUN FORMULA

00 OR OK POWER OFF
Accesses formula 00,
Display ={RUN FORMULA

00 FORMULA 00
Sam
~ Cancels operatior alarm and starts the process.
or
CANCE:
ESCAPE {ancels the siep.

Display retums to [RUN FORMULA
00 OR OK POWER OFF |
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MSOP0254AE/91203V (1 of 4)

(for Machines w

- i l E YT, '.;

ftware Version 39603 a nd Late ?}

-  Data Avaiiable

«  How to Access Data Accumulation
= O=DISPLAY DATA

= 1=PHIMT

+  Z=ULEAR

Data Available

The control stores data perfaining to loads processed that can be used for both accounting purposes and {o gage
efficiency of operation. This datla 1s available for the last load processed. The control also accumulales {otals per

formula sswellas fora

With display at i

ii formulas combineg since the iast bime data was Cleareg,. The daiza inciudes:

LOADS—The number of loads processed. (3f applicable)
FORMULA NUMBEER—{if applicable;}

RUN TIME-—Total time taken to process a load, including drain, distribution,
coast and any error ime{see below).

WALT TiME—The time from when one formula ends 1o when the nexi one
begins so long as the machine power remains ON. Wait time is aiwaﬁ applied to
the formula that follows it. If the machine remains on over- night, with the machme
idle, this eniire {ime is appiied to the wait time Tor the first load processed the 164-
lowing day. Turmn power olf then back on before starting the first load {o exclude
idie time ocuiside of normail operaling hours.

ERROR TIME—The time durning which normal operation is suspended due {0 an
rror condifion. This time 15 included in run time, see above,

How 1o Access Data Accumulation

RUN FORMULA

BANEE TURKN OUTRLT
Hold ™™ (for 2 sec JTURN OUTPUT ON

00 OR OK POWER OFF ,. o
| onds}). Display = i
ATA ACCUMULATION
Displavs the 3 available selections, xg O-DISPLAY DATA

Fxits data accomuiation, Ihspiay refurns {o

=PHINT 2= C;i_gﬁg}

UN FORMULA
{1 OR OK POWER OFF

W

A obd gt
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VIEWING, PRINTING AND CLEARING ACCUMULATED FORMULA DATA MSOPOZ54AE/SI1203V 2 01 4}
#or Machines with Sofiware Veorgion 8800b and Later}

The accumulated data for the last load processed, the totals for each formula and the totals for all formulas may
be viewed on the display.

HH HEHALY H Y

Q 0=LAST LOAD

i i ii: i
) Seects {=FORMS 2-TOTAL

: U= E}ESI}L%‘X BATA™.

When the display =|g  0-DISPLAY DATA | o,
. $=PRINT 2=CLEAR

FI‘H‘HW

T —

Exits “DISPLAY DATA”, Display returnsio fg O Q;gpm‘y DATA ;
g RINT 2=CLEAR |

@ 1 displavs the data for the last load processed.

When the display =|0 0-LAST LOAD
1=FORME 2=TOTAL

mu!mwuunmwul

Formula number %Lﬁg’*” RUN WAIT ERR
of last load run, {hxx 000 000 Uud - n -
i }_E g i | 1710 minute
hours d 25 S S minuies
| | /10 hour
Exits “LAST LOAD™ Display returns to 0 O0-LASTLOAD |

" 1=FORMS 2-TOTAL |

When the display =0 0-1AST LOAD

——l

" 1=FORMS 2=TOTAL |

E éiﬁ?iﬁ}g fofals for the selected formula,

gIME3
Use L or ¥ J 1o scroll through all the formulas or enter a formula number.

ample i éﬁ} {ﬁéﬁi _ IF# 1DS RUN WAIT ERR | The display shows information
— R - 35 000 ﬂ{;{;@ 0000 o001 ior Formula 15
Formula number ‘H ; ET ‘;‘T *
hours e ;
| . % — 1714} hour

- e o % 2 3 :
w%fﬁfé Exits “FORMS”, Dispiay returns to 1 0= L AST LOAD §
1=FORMS 2=TOTAL |

When the dispiay zfg O=LAST L{}ﬁa ;
1=FOBMS 2=TGTAL

displays totals for all fm“mmag

‘Toial number %Lﬁ AD RUN WAIT ERR |
of loads run +O0CC D000 Q0000 000 1
L Friid
hours - L
g é % — 1710 hour
% Exits “TOTALY, Ihsplay returns o ;g 0-1 AST LOAD
1=FORME 22TOTAL
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VIEWING, PRINTING AND CLEARING ACCUMULATED FORMULA DATA MSOPO254AERI203V 3 0l 4}

{for Machines with Software Version 8900b and Later)

All accumulated data may be printed out on a serial printer. This printer must be connected by means of 2
Serial Link Cable to the Externai Serial Link Connector, see table of conients.

When the display = ;zggg?;;w NATA Selocts DATE: MM - DD - YYYY
1=PRINT 2=CLEAR {=PRINT. | 8o
Exits “PRINTT., Duispiay returns to 1 0=-DISPLAY DATA

oy e b g el i

| 1=PRINT 2=CLEAR

When the display =ipaTe: MM - DD - YYYY

_IDATE: MM —DD - YYYY
i 22

EXAampie,

Gy e rsobl m'n iy

DATE: MM — D —
i2 -0%9

i_._..w._.wm“mm

Dhisplay =

kb AR A F e R A

HEET Accepts the day and advancescursorto YYY Y.

L._J {H %: } Enterg Vear Bzgﬂga‘%{ — DATE:, M — D “—“W‘
S 12 —09— 1980

\BEXT! Accepts the vear and begins printing.

Display =iPRINTING. ..

umnsto |1 O=DISPLAY DATA
1=PRINT 2=CLEAR

2=CLEAR

When printing 1s Tinished, display ret

g w1y by op ks e

Accumulated data may be cleared at any time the machine is idle. All data will be cleared simultaneously.
When the dis SISPLAY D r37 e NEXT TO CLEARDATA |
When the display =0 0-DISPLAY DATA o5, (BEXD Selects | nrirs moraon
L 1=PRINT 2=CLFAR y . CANCEL=ESCAPE
‘ 2= CLE%R
» 2 0-DISPLAY DATA
{Clears all accumulated data from memory.  ilispiay refurns fc (& CIATUATA |
* 1=PRINT 2=CLEAR |

?ng EL Exits “CLEAR” withont cleanng 2 0-DISPLAY DATA
the accumulator. IMsplay refurns to 1

P B kgl 1 s i b
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VIEWING, PRINTING AND CLEARIRG ACCURMULATED FORMULA DATA

{for Machines with Soflware Version 8

8000 and Later)

MOPCO254AE/91203V {4 of 4}

%

-

A ST 1

W/E: 6404728TN MACHINE 7

Ty

BRI MII

BN 2

VEREBIUN BY00E/S DATE:

iR OR&S T L Ond

ARPS L PP LAl

FhRiate

D1

el T T = =YY

i

gt

§ DOTA AUV AT ION
G o= (. A5T FAPMHE & RLN
i — e T A =
i
FORMUE A RUiN TIME HAIT TivMbk ERRON TIME
& HIAT HHT MMNT
14 3307 OO0 L3303
1 = DATAH FERER FORMH S
§ — —
FORPHILD # OF LOARDLS RiIN TIdME wO1lT 1INt EFREROR I
| <4 £2d HHHT HEHNT HET
GO 04 % GO0 GOO0 SEELE
i £33 G000 {3 E181D
% 0% STRNE STEleTE OO0 OO0
ig: G4 SIS @:{}{;ﬁ 41418
: o= TOTAL AU DT ION DARITse
: ToTar # 3 1L0Aans RN T IME HaTT TIME FEROE T3
% | = HHEHHT T HET
Y G000 D000 D00
; LTRSS
: _
g
§ # = PlUamibor |
§ HHT ~ Hogrs-Houra—-Tenth of hour
3 . _ ;
: HHHET = Mours—-Hours—Hourc—ienth of hour
§ HHHHT = Hourco—-Hours—Hours~Hours—ienth of houar
§ MR = Finuiss—Minutes-Tenth of minute
4 = Diata has reached maximumn sitiorsd vwalile.

‘Example Printout - Data Accumulation
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MSOP0236AE/9020CV (1 of 5)
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*»  How Tne Manusl Password Works

«  Manual Mode A-modifying a Running Formula without Pressing [MANUAL]
«  Manua!l Mode B-modifyving a Running Formuls g 1 ﬁm%mg IMANUAL]

+  Using Formula 98 to Develop/Test a New Formuia

'::-::j.:;;éf}:::_-s':_; or ks

ricw the Manual Passwo g‘d

i MANUAL PASSWORD=YES in Program Menu, Mode 5=CONFIGURE, decision X, the correct
four-digit PASSWORD must be entered before intervention under MANUAT MODE A or B is Der-

mitted,

FOR MANUAL MODE A (WITHOUT PRESSING )

Once a valid PASSWORD is entered, any number of the functions available in this mode can be per-

-

tormed if each kKeystroke is no more than 10 seconds after the last. After 10 seconds the PASSWORD
must De reenterad.

Whenever the PASSWORD is required, the control will prompt for it. For example, to raise bath tempera-
ure:

If password protfection is configured,

Display =] ENTER PASSWORD: PASSWORD is a four digit number, pre-
: viousiy conligured.

R

ia, b, ¢ d {(means type the PASSWORD) Must be entered within 18 seconds.

Raises bath temperature (If entered within 10 seconds after valid password entered).

As in the above example, any manual functions that require key{s} to be held gepressed also require the
key stroke{s} io be reentered after entering the PASSWORD.

it anmmvalid PASSWORD is entered or after 10 seconds.

Jree,

o

i . i - FE ; k- < T ‘_'_'I:'
the display momentarily =| INVALID PASSWORD | Then it returms to the AUTOMATIC RU
? niays

FOR MANUAL MODE B{AFTER PRESSING ©

i Y - % | — . T . - _
Unce the PASSWORD has been used to enter MANUAL MODE B, it is no ionger required o start or
Elii?g}a Ftuncuons, or to escape.

e I e L e R T T e L I e O D T e et S e R e L B T B o T e A e S S g e D B D e e St e et i e o e D T L e T e o T e S T e T i S s D m i e e i

56

%':l.:.
|..1-""|

.........

'H'G*W';ﬂ'-’.k:-ﬂﬂ:-'{'-:f:{‘-'i-hﬁ-ﬂi&'&"!'.‘f@ﬁ'l":-:’-’:&*::}ﬁ"J’.éf,*-l'-i*{e-}’.-c-,'l;!':*-:-:-:w:l-:-'-:-':'-n:ﬂ-:-'-’;-".“'-a"f.“'i-'é-iﬂ,'-*.-'n:m"-:u'.-'.‘-\;*-.'-‘.-a:-.;r:-r.r;l-;--,:-._:.-1--:-:-H-;-‘,-l“;ﬁaq-;.1.;-:;.-,;.-:;.:}-:..:-mﬂm.}m.ﬂ.;.;m%{xﬁhmﬂgﬂg.}g.;WwwmmmeMwywﬂww,mmm s

R s e B S S i o

A R LR I e

Vi |



MANUAL FORMULA BMODIHICATIORS

WiTH The MARKE MICROPROCESBOR CONTROL MSOPO236AER0200Y (2 of 5}

g Modifying a Running Formuia
Pressing [MANUAL]
T T ™ :
; §
23:04 FOO01S01 02:37) ALTERNATES 23:04 STEP 01 02:37,
%_ ﬁ gi ;ﬁié 58 ; ﬁ‘é ?{} g_ — ’?f’ 2 : :—__— Wiﬂi -_ -ﬁ?g %% g g;;gqg ?{} .g m é
:
ﬂ DATA WHAT IT MEANDS %
23:04 Time remaining in formula {i.e., 23 minutes, 4 seconds)
IELL LIRS Formula D001, Step 01, I machine 18 not pari of 2 MILDAT Asystem, ionnuias
? 0001 thru 0099 are the 100 internal formulas {of which 01—98 are field- |
: programmable}, With MILDATA, formulas 8007 thro 9599 are those down- i
; ipaded from the MILDATA computer.
% .
; STEP O The step name selected for the current siep
: (42:37 Time remaining in this step {i.e., 2 minutes, 37 seconds)
: dF=A168D173  Bath temperature. JF {degrees Fahrenheit) or 4C {degrees Centigrade}
: A168 {achieved = 1687/ D170 (desired = 1707
’ 1EV2 Bath Level (1,2, 0r3)
j 100% Motor speed. If variable speed, in percent of normal (1.e., 160%); if no vanabie
; speed, then SPD 1 = low or single speed, SPD 2 = high speed.

FIGURE 1msorosasas
Typical Alternating Displays In Automatic and After Entering MANUAL MODE A

Stons the formula timer. All functions in progress continue.

5

F2 resumes hming.

X Extends bath or extract in progress one minute, (Repeat for each additional

minuie)

%ﬁﬁ Extends drain in progress ten seconds. (Repeat for each additional fen seconds.)

Terminates g bath, a drain proceeding 3 bath, or an extract in progress; and
proceeds to the next eperation. (Will not shorten a drain preceding an extract.;

{ ‘anceis the formula in progress.

Raises the commanded level in this bath. Injects water to the newly displayed level
using the water valves/thermo-modulation commanded for this bath in the formula.

S/



MANUAL FORMULA MODIFICATIONS

With THE MARK U MICROPROCESSOR CONTROL

{x = chem number
from 110 8}

@%‘

“ﬁ“}f

{?{%f {:4,6513 ‘9 E:E'ﬁ }; =

B

| ———

CaRipy  Gamlh
ESCAPE - ESLAPE
|

E -

«

A

7y
2_‘5}

MSOPOZ36AE/B020CV (3 of 5}

fowers the displayed level in this bath. Will not actually lower the commanded
level before any extract, nor any commanded level that has already been achieved.

Raises/lowers bath temperature. Only if water temp thermostaticlly controlled; will
nof lower g lemperature already achieved.

Increases basket speed of bath or extract in progress (only if machine is so
equipped), (The display skews approximately 2% per second.) |

Decreases basket speed of bath or extract in progress {only if machine is so
equipped). (The display skews approximately 2% per second.)

injects chemical at any time during a bath. Iniection continues for one second after
Keys are released, ?}mzﬂgg} must be closed, but level and/or temmperature not considered.

Flushes the supply iniector manifold.

Enters Manual Mode B. All water, steam, and chemical valves s;iﬁga ne
andg the uzgggaa aiternates between the two shown in Figure 2, next page. The {imh
vaive and wash motor status remain unchanged. See table on next pase for available ac-

RS

Exits Manual Mo é
15 resumed except wi fz;'z 3
ouipuis are on, zh firg

“ESCAPE? SELECT 00" ' __

B.The W IN d ? ﬁmzm mé 1ﬁ§ﬁif§ip§: ed aufomatic i&rmma
: ho Hoany

.-?Tf

7 ALTERNATES HO 3

WiiH
Fach characier on top line above fﬁﬁh%?’*ﬁ an oufput |
{see table below, B ftom 33@;5 ﬁz’mﬂ ONM{+), OFF{—}

or other symbol ;&5 xpiained below),

FIGURE Zivsoroszsan

Typical Alternating Displays After “MANUAL” Key Pressed
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MANUAL FORMULA BMODIFICATIONS
WiTH THE MARK Il MICROPROCESSOR CONTROL

MISOPOZ3GAERQ2OCVY 4 of B}

Functions Available After "MANUAL™ Key Pressed

Pispiay
Code Outpud Pressfo turn ON Press to turn OFF Commenis
S H rai Water valves close automatically at Level 3. Hold
S H Of waley
kevs depressed for more waler.
C {old waler Water valves close auiomatically at Level 3. Holg
keys depressed for more waler.
3 vale ater valves close automatically ei 3,
k hird waler Wat ] : tomatically at Level 3. Hoid
keys depressed for more waler
EL Liguor Level 1,2, o1 3shows level made; * = below lev 1
13 Drain 1o Sewer Sor R and SEWER/REUSE DRAIN message mdi-
cates draining (o sewer or ip reuse. A Y47 °ﬁ<§ﬁ:ai‘
drain{s} ciosed.
§ Dramn o use Opening either drain disables the other drain valve
and all water, steam and chemucal valves,
5 Steam Steamn cannot be enabled unti ;@vﬂé t satisfied, and
once bath temperature reaches 207 F (97°C)
% Wash Molor Riaris with delav. Powers off insiantly, brake not ap-
plied.
5 Wash dpeed 1 or 2 indicates speed; “%7 means stopped of VarL
speed, Pressing key displays speed.
{alone displays speed; with arvow changes speed;)
E EXTRACT p SEWER Display prompis "EXTRACT G=L 1=H". Exiracis
Exiract R e for 3 minutes or until cancelled.
EXTRACT @ L ;: :} % Must reach Level 2 before extract allowed.
or — T =l or AR Dirains to sewer OF reuse a8 commanded.
CHERS: not applicable Chemical valves close instantly when kevs are
Chem 1- 8 ki B 2 4 released.

(X = chemical number from T to 5

. & not anplicabie
— % - x = o g}i
Chemo-1s ] Gl

{For Chem @ thru 15 Y = 1 thru 7}

{“hermical valves ciose mnstantly when Kevs are
reieased.

gﬁﬁﬁﬁ% %g % : nai applhicable

Fl

t.ﬂ
o
#..4:-
ol
0
T
)
o)
|
e
£
mu
e
o
ey
Ly
L
£
Tond
|-H\-g
A7)
Iossk
3,
("L
T
]
h
o

{ ooidown

& Machine musi be eguipped with this device,
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MANUAL FORMULA MODIFICATIONS
WITH THE BARK i MICROPROCESSOR CONTROL MESOF0238AE/R0200V (B of B)

Using Formula 99 to Develop/Test a New Formula

Formula 99 is a 63.75 minute bath with no water or any other functions and with the cylinder siopped. ii}
develop/test a process without programming a new formula, run Formula 99 and use the procedures described in =

“MANUAL MODE B - MODIFYING A RUNNING FORMULA AFTER PRESSING &2 —

Formula 99 1s always available and cannot be copied, deleted, or permanenily changed. For a defaiied descrip-
tion, see the example printouts at the end of this manual,

Even if the password is enabled in CONFIGURE, # is not required to enter Manual Mode A or Bwhile rannmg
rFormuig 9%

60

%

i

U
i



MSSMO238AE/9020DV (1 of 4)

HOW TO SET WATER LEVELS IN WASHER EXTRACTORS
WITH MARK Il MICROPROCESSOR CONTROLS

+  Faciory sefiings

= Setling The Waler Levels

«  Adiusting The Float Actualed Levei Conirpl

»  Adjusting The Pressure Acluated Level Control

These washner extractors have three adjustable water levels, {Additionally, open pocket machines have a pres-
sure swiich to allow the door 1o be opened if the level 1s low enough and fili-to-load models have a lower water fill
ievel when the machine 18 tilted back. Both these levels must be leff at the factory sefting and are therefore, not

iescribed in this section.} The adjustable levels are:

LEVEL USE FOR
Level 3 {High} Rinse, distribution, wetdown
feve] 2 {Low) Wash, distribution, wetdown
Level 1 {Starchj starching

There 1s no separate Cooldown level. Cooldown occurs at the commanded level in the bath in which Coocldown 15
commenced.

Factory Settings

Factory settings shown below specify the depth of the bath inside the cvlinder. The levels in open pocket
cyhinders {which slope d{} M; to the rear) are at the rear {deepesi part) of the cylinder. The levels in divided cylinder
machines {which hang level, front 1o back) are at the sight glass.

The goods in a loaded, rotating cvlinder both absorb water and occupy space. Thus, depending on
ioad size, type of goods, elc,, it is lkely that either more or less water will be needed fo achieve any
ievel compared to when filling an empty, stationary cylinder.

Factory Set Water Leveis
{rigures are in inches and { j mimelers)

DIVIDED CYLINDER MGBELS QPEM PQGKET MODELS
(Measured at Sight Glass) easured at Rear of Cylinder}
Model 1 1% 2% -' Model p 1% 2% i3
42031 4 {102} 7 (178) 17 (305) 36021/36026 3 (76) 7 (178) 12 (305)
42044 4 (102) 7 (178) 12 (305) 4207 2 (207 10 (254) 13 (330) -
60036 4 (102) 9 (229) 14 (356) 48032 G {229 11 (279) 14 (356)
60044 4 {1023 g (229) 14 (330 48036 9 (229} i1 {275 14 (356)
72081 40102} 9(229) 14 (356) 52038 75(191)  95(241)  14.5 (368
72044 4 (102) g (229) 14 (356) £A042 10 (2543 17 (305) 14 (356)
- Sce next page 7044 8(203) 10258y 15038
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HOWTOSETWATER LEVELS IN WASHER BEXTRACTORS
WITH BARK il MICROPROLESSOR CONTROLS MSSMOZ3IBAE/RQ20DV 2 0f 4)

LEVELHAHHHCACAUSEMALFUHOS |

he heights shown in the [ORY SET WATER LEVELS” table for Levels 1 and 2 are
mm;mam& ﬁw@f sl fh%ﬁ% Ewaﬁ an&r thm stat&é in the tahi

Setting The Water Levels

it is not possible to determine a water level by observing the level while the machine is
rotating OR with a ioad of goods in the cylinder. Always measure the level with the cylinder
at rest and without gocdas.

Setiing Water Levels in Open Pocket Machines

1. With the cvlinder empty, measure from the bottom inside of the cylinder and place clearly visible marks on
the rear wall at cach of the three desired levels,

Z. Close the door. Run Formula 99, {(The cyvlinder will be stationary and

AN -

without water). Enter Manual Mode B which stops the timer. (See i |
“MANUAL FORMULA MODIFICATIONS” clsewhere ‘zaffzm ) =
Now press 55 to manually add cold water and press & a8 10 stop the ; é__,;__, y i
icoming water as it approaches the desired level. Now set the ap- ‘
propriate (1.1, L2 or L3} level control so the proper level number {1, | Leveld selected E
2, or 3) for the jusi-established level just appears on the display
(see FIGURE 1 3 ’ : o o FIGURE 1 gsssmoossas;

Display in Manuail Mode B
Repeat this procedure {or each ol the 3 levels,
Setting Water Levels in Divided Cylinder Machines

Except that the waler iﬁmiﬁ are easily seen on the calibrated sight glass, the procedure is otherwise exactly the
ame as in open-pocket machines,

Type of Waler ;_wﬁ% Controls Used

WATER e ¥ AT R LE‘% EL CONTROL DEVICES ULSED ON
PLEVEL TILT-TO-LOAD OPEN POCKET, NON-TILT STAPH GUARD
Tevel d Fressure Swilch Pressure Swiich Fressure Swilch
Level 2 Float Actusated Float Aciuzled Pressure Swiich
{evel 3 Fioal Actuated Float Actuaied Pressure Switch
UK Door Upen Pressure Switch Pressure Swiich not apphicabie
T eveld Prossure Swilch ‘i‘ﬂ apphicable 130 31 “*z:*?z Z"iii

—_— .- - - . f e e e = —— = —_— P e e e, — —— ——— —

All lower level switches must make; 1.e., for L2, 1.1 and L2 must make. For L3, L1 + L2 + L3 must make.
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HOW TO SET WATER LEVELS IN WASHER EXTRACTORS
WITH MARK It MICROPROCESSOR CONTROLS MSSMO238AE/9020DV (3 of 4)

T T m——

Adjusting the Float Actuated Level Control

On machines that use a level |
float to control levels 2 (Low) and 3
(High), these levels are changed by
moving the upper or lower floal rod i
clips as explained in Figure 2 at right |

g}fa%;eﬁt ﬁﬁa‘{ fmm botioming in float
chamber or level from being lowered
Delow sale operating level,  pe————

Top Clip: Lowers Level 2
when raised, Raises level 2 |
when inwered.

| f- | Lﬁ% 3 (Highy— |5 174+ “TOPANDBOTTOM CLIPS |
e izim © i‘a e 15 S;h"z | Switch: shutsoff | . MUST NOT BE PLACED
cned so (ne upper ciip cannol 08 | oo when depressed. CLOSER TOGETHER

raised—and the resulting level 2 | N\THAN ONE INCH {25).
lowered—below the height | Level 2 (Low)’ N
prescribed in the FACTORY SET | Switch: shusoff  Actuator [17]  Bottom Clip: Lowers
LEVELS chart herein. At lower | water whenreleased.  Amm ; % Level Awhenmaised Raises
levels the goods will not be fully / | Level 3when lowered.

wetted, resulting in poor washing and | Float f‘“""’"ﬁm Chamber

unbalanced exiractions.
FIGURE 2aussmocasan
Fioat Actuated Level Conirol

| _PLACING CLIPS TOO CLOSE TOGETHER WILL CAUSE MALFUNCTIONS |
Never place the upper and lower clips closer together than one inch (25}, as shown, as this
will bind the actuator arm and cause a malfunction.
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HOW TO SETWATER LEVELS IN WASHER EXTRACTORS
WiTH MARK 1 MICROPROCESSOR CONTROLS MSSMO23BAE/2Q20DV (4 of 4)

Adjusting the Pressure Actuated Level Controt

i How the Pressure Switch Works—Mauch like the pressure rises inside an inverted glass as it 18 pressed
_ into water, the pressure rises inside a chamber connected to the washer shell as the water level rises in the shell. The
. p*‘ﬁggma switch, located in the washer’s electric box and connected to the air chamber by a plastic tube, detects this

SR
N K] ST ot
e FIERETY AT

e

iﬁmﬂg@ in pressure.

A orimp, out or Ioose connection in the plastic air tube will prevent the pressure switch' from
functioning. This will cause the machine to overflow.

The function of any pressure swiich{es) used 1n your
machine may be identified by the item number as fol-

nd
Hri

s ot sy B b H R e A e HHH

IowWs!
SPLII=1legvell &
SPLLL=lLevel 2 - Normally S
, 2 1 7 r {3}
SPLLJ = mafai 3 | Open {3} SN _
it ot 1 T S N S SHE :
The part numbers can be found on the components hist J

the machine’s elecirical schematic. %

FIGURE 3 ausswozenas
Pressure Swiich

Pressure switches have one Trip Point Adjusting Screw on each switch as shown in FIGURE 3 . The swiich
manuiacturer {:aizbr es these switches to achieve the specified level. When the switch is installed, the washer 1s
tested for proper water levels and when these are verified, the irip point adjusting screw 1s painted with wax, to hold
its adjustment.

How to Adijust Pressure Switches 1t is normally unnecessary to adjust the levels. However, if this is
desired, alwavs measure the level with the cylinder at rest and without geods. 1t is not possible (o delgrmine a waler
level by observing the level while the machine is rotating or with a load of goods m the cviinder.

1. Fill the washer to the level to be adjusted as described in “SETTING THE WATER LEVELS” above.

Tm aﬁm&tmg sScrew may bemm& ﬁiecimai!y eaergzzeﬁ wheﬁ p{mﬁr is on, u% ﬁﬂi‘;’ an
insulated screwdriver 1o make adjustments.

ATy —— T oyl e

-
mu
%

2. With an insulated screwdriver, turm %tiv’—‘ cenier trip point adjusting screw one half turn in the desired
son. Turn clockwise to raise the level or counter-clockwise 10 lower the level

3. {hecklevel

Y

A gh Q-_Ei} i @?ﬁﬁﬂi%"%f 11}

1:“#.3
m
)
foendey
::wb:}wﬂ
f::
o

4. Hepealsiep
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Section 5

Troubleshooting
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MSOP0238AE/2106DV (1 of 6)

VIEWIN Gmi?% PUTS/OUTPUTS AND ACTUATING OQUTPUTS

ON THE MARK Il MICROPROCESSOR CONTROL
MANUAL PASSWORD IS NOT REQUIRED FOR ANY OF THESE FUNCTIONS.

H RN R B H BT

= Viewing inpuls

«  Viewing Ouipuls

«  How To Perform Extract System Test

= How To Enter Bare Manual

«  Controlling individual Outputs For Testing

+  Viewing individual inputs While In “bare Manual”

Viewing Inputs

¥ 3 - b e .
hold 578 Displays Ist igﬁ} ABCDEFGHIUKLMNGE "+ =input energized
: P omd -t -+ -+ -+ -3+ --0 U =pput nol energized

16 imputs (i A-P) . 5

hold LsTe -%-@ Displavs 2nd 16 inpuis {J: A-F}
Table of Standard iNPUTS fm‘ Washer Extractiors

hﬂ%{i 3 for Ist 16 hold Les '%* @ for Z2nd 16—
input Name Connector/¥in Input Name  Connpeclor/Pn
On Line PO IMTAZR-R i Rear s Up IMTAS-1U
Program Key IMTAZE-2 | Door Is Upen EMTAZY
signal Lancci *%Tﬁ’% -2 High Water Lovel IMIAZS
{_narse Balance IMTAZR-S Low Water Level iﬁi?%ﬁn
Excursion IMTA38-6 Starch Water Level IMTAZ-4
Three Wire IMTAZRT Check Dain Cluich IMTA3-3

not used { hemical Save - 3IMTASZ-Z
not used  Speed Switch IMTA3-1
{Clean {ontrol IMTAZS Amps Are OK IMTA4-10
not used Front Mot Down iMTAL-S
not used } 13l Level IMTA4-R
noi used Brake Heleased M A4
not BE8d EZ Overload IMTAL 4
noi used 1 Gverload | ‘*{i?ﬁaiﬁ
il used Piramn Overigad IMTAL-Z
ol used Wash Overinad irTAL




VIEWING INPUTS/OUTPUTS AND ACTUATING QUTPUTS

O THE MARK I MICROFPROCESSOR CONTROL MSOPO23BAERI0EDV 2 of 8

Viewing Outpuis

Piispiave 1t gi@i@a@d&?gh“%{fﬁ”‘iﬁﬁ "+ =mput made
N “—"=input not made.

o I I I I I e
16 oniputs {{: &a»?} A

£ 1
| 4 Lasc ihispiayvs Znd 16 ouiputs {1: a-p}

+ @ Dhsplays 3rd 16 outpuis 2: a-p)
Table @’f Siaﬂéam QUT?&TS for W&Sh&?’ Exiractors

15 T — E H ] d
@i Z&a} held ) for Ist 16 {}ﬁ?mg  held y) %i E for 2Zng 16 outputs hﬂié + {3 for 3rd 16 oulpuls
Lode | Model Output Name  Model Output Name %’iﬁ{i&i Output Name
i = &l Drrain Motor ail Brake all *Chemncal 14
{+=reieased)
B all *Cooldown all H2(3 Valve #1 all *Chemical §
1o ali Two Spced Wash ] ai] *Ha23 Valve #2 | all *Chesmical 13
{Low Spoed)
el il “Chemical 4 all *H20 Valve #3 ali *Flush
i . all *Chemical ] all Drain to Sewer ail *Chemical 13
{+ = closed}
- f &ii *Chemical 3 ali *Dram to Reuss E all *Chemical 11
: {~- = closed}
. all *{hemcal Z ail Yash Cluic all Chemical Save
3 ; {+ = imecting
N - - g
T all Chemical 5 - HYDROG- Push Down ‘ all 1ot used
- CUSHION
- BWP, FxP Top Fil
i all %w? %*- tract 552: not used hﬁﬂ‘iﬂai i
§ §_E£_i_§:ﬁ§~—§ _ Balspee Luabled not used ali TAmp baver
CLnveyl Spray Down
- Staph- Transicr Contrgl
- Gugrd i0 Clean dide
K ot Extract Oper (K1) nol used ali Chemical 6
: . all Clockwise Wash not used al; *Chemical 7
£ - all Counter-Clogkwise Aot used f; ail *Chemical B
Wash
E . - :-,____F — e e e e
n . £% ooy not used *{fi‘ﬁﬁ al 12
'S 11 Siona not used BOL used
o 1 Threo-Wie not nsed nol 1SeG
H ?‘.:’§=_§ ¥ 3 bR Fzv g i 3 3— § -
zz‘r‘ah}”’:a EE{:'?‘E“ %.}g ﬁﬂ{ 5. n 3RIIITLD
YT Optional on siéf-f':{f AR O UTNG standard on all others
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VIEWING INPUTS/OUTPUTS AND ACTUATING OUTPUTS
ON THE BMARK # MICROPROCESSOR CONTROL MIOPO23BAESIGEDY S of §)

How To Perform An Extraction System Test

accelerate into drain speed from a dead siop, which may cause the drain speed motor (o
stali because it may not have sufficient torque. However, it is permissibie to
(with heavy duct tape or other reliable means) a well padded and well distributed (no "point

contacts”) off-center load inside the basket to test the extiraction (and water balancing sys-

tems, if any) with an imbalance. This test disables the Excursion switch on Hydrocushion £
and foundationless machines and the Coarse Balance switch on self balancing machines.
This can have the following detrimental consequences which the tester must guard

= SN

a a g ﬁ ﬁt : E_FE::'.
¥ S

T

1. On hydrocushion and foundationless machines, the shell can bang around mside the
house. If this occurs stop the test immediately.

2. The Vibration Safety switch on rigid mount machines is the only device that protects it
during the extract test. {Self balancing rigid mount machines will not coast during the
tesi) If a severe out of balance fails to trip the Vibration Safety switch, stop the lest
immediaiely.

3. Machines with 2 exiract speeds can enter high exiract even if the ipad didn't balance
in the first stage. This reaulis in the conditions described in #1 and #2 above.

To test Excursion swiich operation on Hydrocushion and foudationiess machines, or the
Coarse Balance switch operation on self balancing machines, it is necessary 1o run 3
programmed formuia.

With master swifch on and key switch at “RUN", dispiay = RUN FORMULA §
00 OR OK POWER OFF §
fj Moves cursor fo second 87, Display = RUN FORMULA o
00 OR OK POWER OFF |
- - !
@ Basket accelerates 1o drain speed, EXTRACT TEST |
then to extract with baiance = -
system enabled (if anv). Extract continues
antil ok pressed.
@ Ends extract test, Braking confinues for at BRAKING -
least 30 seconds or unii speed swiich conlacis !

close, whereupon clufch reengages with all motors
s{opped.
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VIEWING INPUTS/OUTPUTS AND ACTUATING QUTPUTS
ON THE MARKE RICROFPROCESSOR CONTROL MSOPO23BAESRIOGUY (4 of 6}

Bare Manual

i

With display at [RUN FORMULA | Gamen, for 2 sec- [TURN OUTPUT ON |
00 OR OK POWER OFF | onds)., Display= |2 |

 InnaEEs LOOK AT INPUTS 2 DATA ACCUMULATION

Scrodis the available choices

Enters mode &, 1 or 2 selected in previous step

Testing individual OQutputs In Bare Manual

(If“TURN QUTPUT ON/§" was selected)

Display = ARORT MANUAL OPER % S@?ﬁm any QOUTPUT by entering its 2-digit number
sy {(keypad entry) in the Table of “Bare Manual” OUT-
= PUTS, on the foliowing page.

T IPRESS START

¥
E
£

pmimmm««al

|

=, Y,

5 8 1011 Selects Output #1 CLOCKWISE

Ciockwise Wash Rotation. Display =Y

3
M : j m}

A i H M W

- . . ﬁﬁ : E i
Turns output ON, Display = g;@ﬁﬁ%ﬁfig

G ICLOCKWISE The output currently ON must b
e - . . . = The output currently UN must 8¢
R ESW’% 3 L — ¥

i B Turns output O Display =51 oFr turned OFF before another can be

:
tumed ON.

Selects OQutput #2. Select any output by entfering if’s pumber.

ABORT MANUAL OPER |
00

SuTEE _ o | e ——
ﬁﬁ Exits testing outputs in “BARE MANUAL.” Duspiay ;izgﬁ FORMULA
£ o

—

Hilalaldrin

R W A A AT
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VIEWING INPUTS/OQUTPUTS AND ACTUATING OUTPUTS
ON THE MARK I MICROPROCESSOR CONTROL MSUPUZ23BAE/S1068DV (5 of 6)

T

Table of “Bare Mama i” QUTPUTS

Kevpad Output ‘%iaf:izm% €ﬁﬁ%&{§ﬁmﬁeg i}f
Eniry %3&2& Mﬁéﬁi Actuating Ouipuis
00 ABORT MANUATL OPER. ail Return {o "RUN FORMULA”
01 CLOCEWISE all Turn basket clockwise at wash speed.
104 COUNTER-CLOCKWISE all Turn basket counter-clockwise at wash speed.
43 DRAIN SPEED all Turns basket at drain speed {clockwise},
Cluich normally engaged when Master Switch ON. Remains
(34 CLUTCH ail engaged when thus output turned ON. When output turned
OFF, cluich disengages,
When “BARE MANUAL” is entered, Pushdown (28) and Clutch {04} are actuated, When either cuiput is achualed
ana furned OFF to exit, clutch remains disengaged, aliowing wash or drain motor operation without damage.
05, 06, 47 WATER VALVES 1,2, 3 all Opens valve.
{3 SEWEER DEAIN ail Cuiput ON closes drain.
i REUSE DEAIN ail Chatput ON opens drain,
ig BRAKE : al! Ouatput ON releases brake,
13 thru 257 CHEMICALS 1 through 15 ali Umperates chemical 81-15 inject device
26F S1EAM gii**  Opens steam valve,
27 OO DOWN ai] {pens cooldown valve,
25 PUSHDOWN all HYDRO  Pushdown engaged when Master "%’é%ﬁ% OGN, When this out-
CUSHION  put s ON, cluich remains engaged; cluich disengapes w hﬁﬁ
this ouiput 1s turned OFF
Clutch air supply routed &rﬁﬁg}f pushdown vaive so when pushdewn valve is OFF, air supply to clutch is OFF.
28 BOTTOM FIL BWP and {loses diverter valve 1o door hose and opens valve 1o bottom
Fx¥ only {1l hose,
29 SHGNAL ail Sounds aperator alam.
34 AUX BALANCE WP/BHY/  Enables balancing circuit
30 SPRAY DO GO & 727 WPZ Upens spray down valve.
{RAFID LOAD)
3 TRANSFER CLEAN/SGIL SPZ/RP3 ‘transiers conirgl to cleag side,
3 MANIFOLD FLUSH all Operates manifold flush valve {or supply miector

* Must have optional hardware

*7 Optional on 4226 QHP, QTL, QTN. Standard on all others,

The extract motor can not be actuated in BARE MANUAL: see How to Perform Extract Svstem Tesis, eisewhere
nerein.
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VIEWING INPUTS/CUTPUTS AND ACTUATING QUTPUTS
ONTHE BARK MICROPROCESSOR CONTROLU

MSOPU23BAERIDEDV (B ot B}

Viewing Individual Iinputs in B

Gf “LOOK AT INPUTS/1” was selected)

Displays first 16 inputs (See Table of
Standard Inputs for Washer Extractors at the beginning
of this section.)

Displays second 16 inputs (See Table of
Standard Inputs for Washer Exiractors at the beginning
of this section.}

Exits viewing mnputs
“BARE MANUAL”.,  Display returns o

/1

are Manual

(0) ABCDEFGHIJKLMNOP!
Fo-d=d ot et ko

{1} ABCDEFGHIJKLMNOP

R T TR

SUN FORMULA
00 OR OK POWER OFF




MSTSG208AE/9020CY (1 of 5)

«  POower-up messages

«  Configuration/programming messages
+  Hunmessages

=  Miidala messages

Power-up Messages
Initial Message CONFIG ERROR g When kev turned o ?Ré}ﬁmmiﬁgmgm%—iﬁ{wmmam
?iﬁ%ﬁé KEY TOPRDG (0000000000000 00000UE

llegal mia n CONFIGURE. Page AA of Program Menu, Mode S=CONFIGURE is immediately displayed
when kﬁi swiich is turned to PROGRAM, or if key switch was already at PROGRAM at power up. Perform the

following achions:

:

|m

1. Reconfigure—Copy the codes on the machine’s configuration tag (See Program Meny,
Mode 5= Ci}%fi@ KB,

2, Clear Memory—>5ee Program Menu, Mode 7=CLEAR ALL MEMORY (VOLUNTARILY .
3. Rename ficld-changed Step or Chem Names if desired {Program Menu, Modes 3 and 4.

4. Reprogram the Wash Formulas (See Program Menu Modes 1 and 6).

HHY.

THREE WIRE DISABLED! ~The “three wire relay” became de-energized, Refer o RUN MESSAGES
any message this manual section for details.

A A A

FORM xx INCOMPLETE | _
TURNKEY TOPROG | “Control detected incomplete or invalid formula that must be deleled Irom memory,
ning

usually caused by tu the kevswitch to RUN without ending the formula. Turning keyswiich back to PRO-
GRAM w d splay :ﬁﬁ delete the invalid formula number, after %’hgih “OK TURN KEY TO RUN” will appear.

. i
name BOARD FAILED

e % Pl 2 T = E _-"_-n-: T : iz = =& b
CHECKTHIG BOARD | "{oniial z;iﬁ‘%:ﬁ ts and displays a failed or puissiag control curcuit éﬁﬁ;éﬁﬁ TISRINgE DOar

can result from configuning for an ophion not prw;ém for (example: too many chemical valves) or installing a new

board or software that was m?;zg*‘fﬁﬁ for an option not on this machine. Board names mci ide 355"‘ " <16 QUT
1,7 710 g resels controd 1o g}ﬁfﬁm access {0 the Program Menu, @ wijl aiso

@QT #2.7 “A/0)7 and “UIAT &
permit running a formula in AUTOMATIC providing the problem is resolved, {}é}ﬁﬁ%jﬁ the fault must be cleared
before the machine can run any formula m AUTOMATIC or MANUAL,

Keypad kev shorted o1 stuck depressed; this message may appear on power-up or al
end, MName of key appears on second line

I'H

y

ACCUM, DATA ERAOR

hae MCAA e FoH B4 B Bonh)
T ha e b gty
ROGAGAS OO U

| Applies to software 89008 and later, The conirol detecied invalid accumulator data
(usually because of a power surge at power ON). All totals must be cleared as explained in “Viewing, Printing and
Clearing Accumulated Data,” see table of contents.

e gy

MR

E

ii"’”*}
"
P

o

— fiig HIESSAgE appedrs (31 F i gf SF1 {}fﬁ‘
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MARK Il ERROR MESSAGES MSTSO0208AE/9020CV (2 of 5)

FORM xx INCOMPLETE | _
% Eﬁﬁf@? to POWER-UIP MESSAGES in this manual section for details,

TUBNKEY TO PRUG

CLEAR MEMORY NOW
2??%%%% 4+5+8 Control detected an error i configuralion O7 program memory, usually because power
was 105t {07 Master Switch turned off) while keyswitch was at PROGRAM and, upon power up, the CPU could not
1‘5} £ %:, ertain that the memory was not corrupted. When the CPU canbe confident of uncormupted memaory, the contral
will power up in the Program Menu and display “OK TURN KEY TO RUN.”

st

x

Fxx TMMQCCCHC LS | User attempted fo insert an illegal step in an existing formula. Examples include an
Sxx ILLEGAL INSERT | attempted duplication of an END FORMULA or an EXTRACT,

£

Fxx TMMGCCCHC LS | An attempt was made to illegally delete a formula step. Examples include at
Sxx ILLEGAL DELETE tempted deletion of an END FORMULA or a bath between two EXTRACTs.

Fxx COOLDOWN LLEGAL
Sxx PRESS NEXT Cooldown is allowed only if three conditions are met: 1) the maching 1s equipped with,
and conficured for Cooldown, 2} the cooldown is not the first step in a program, and 3) the preceding step is not an
exiract

ll kA A
RFAF,

St il bR B Ry LA

DONKN CHEM # AND NAME )
0600 iLLEGAL CHEM Uscr atiempicd to program a chemical inject from a supply that was not configurcd. For
example, a Chem 06 inject was atiemptedona mﬂﬁhzm configured for only five imnjectors. See Program Menu, Mode

S=UONEFIGURE

T KEYPAD ERROR—+
5{295 Fimgiiigd

A B e e e

ettt et ot il |

ws'

‘gﬁﬂf&r to POWER-UP MESSAGES in this manual section for detaiis,

1 Lot w1 0 v g i)

et e L I B B B B

£

RMAEMORY IS FUL
FRESD NEXT

3¢

.I\IIMJF.

The program memory will be exceeded with the pext step, so this formula mus
deleted.

TE-AYY

Ruioa i sriigtea 1va pan

i

——————
COPY SOURCE

i}: %hﬁgg ?E‘%“:} EET
SQUICe mfﬁﬁa Fhis mgiaah& remains on the display, permitting entry of another form

PR
b

T

o b g g el el

COPY OLD TO NEW (Program Menu, Mode 7) was att ﬁﬁ’%?aﬁé with a non-exis
i RUMDET.

L":.::

g:m

COPY DESTINATION
x ALREADY EXISTS

taining a formula. Display remains on screen, permifting entry of another formula number.

=

.
=
X

s el

COPY OLD TO NEW {Program Menu, Mode 2) was aticmpted o 2 destinalion con-

-

g

e vt
ERBORIN CHECK SUM
NEXT TO FROCEED

- On a machine receiving data during a down load operation, this machine indicates
- that downloading was unsuccessful. See Program Menu, Mode 6=DOWNLOALD.

L e e e e

=-°—=ﬁ-ﬂ-ﬁl°'}

o ; N S
= ”m FIHUNAIEIET 4 f?;}:jg’ﬁé ii} f‘,..fﬁﬁffsﬁf {AIEFY.
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BMARK i CRBOR MESSAGES | METLO208BAE/SD200Y (301 5}

gﬁﬁﬁ?ﬁ BOARD FAILED s
{CHECK THIS BOARD | ¥ See explanation under POWER-UP MESSAGES in this section,

§m%§ﬁ WIRE DIBABLED ;
% ariy message “The “three wire relay” became de-energized. This relay provides control circuit power

to the machine. Once ﬁmz‘gzzﬁé by momeniariy depressing S iﬁﬁ’f it is held energized by its own normally ope:
contact along with motor overloads, front and rear down swiiches, door mieriock, eic. Si}{}ﬂié any of these contacts
open, even momentarily, the machine stops and displays THREE WIRE DISABLED plus those specific reasons
mentioned below. These messages will remain even if the contact only opened momentanly, and will reappear if
the Master Swiich 18 turned OFF and then ON again,. These messages can only be cigared by pushing START, and
then only if the fauif has been cleared.

§? IREE WIRE DISABLED
[FAULT : DOOR

"Door interlock relay indicates door is or was open.

08 0 oA Font A K A el

THREE WIRE DISABLED =
FAULT WASH OVERLOAD | “Wash motor overload opene

A A A AT R

' THREE WIRE DISABLED
?ﬁai_}ﬁ*%ﬁﬁ% ABLE SPEED | “Variable speed drive unii malfunciioned. Check the Variable Speed Drive Unit dis-

piay for an error code. Refer to the manual for the specific combination of make, model, and size of Varnable Speed
Dirive with consigeration to the specific washer-extracior model, voitage, eic. for corrective actions. Then clear error
and press START.

THREE WIRE DISABLED | _
FAULTDRAIN OVERLOAD | “Dramn motor overload opened.

I THREE WIRF DISABLED
FAULT: £1 OVERLOAD

M'ﬂ".‘ir'l‘.*ﬂ-ﬂ-ﬂ-hivlﬂl'rhl
Ehj

Bl {low-speed exiract) molor overioad opened.

THREE WIRE DISABLED |

FAULT: E2 OVERLOAD | "EZ {(high-speed extract) motor overioad opened.

oy fg i i e ; e 3 : £,,1F 43 . ; red i " s § oy =14
THREE WIRE DISABLED Front of machine not full down, or Front Down swiilch, relay, or circuilry maiiy
EALR T FRONT P tioned.
THREE WIRE DISABLED “Rear of machine not full down, or Hear Down swiich, relay, rcuifry matfunc-
FALLT BEAR UP : tioned. )

i ETT: 1 & F . . 5 E I = = = 3T : :

THREE WIRE DISABLED An error condition occurred 1o the three wire circuifry which the control cannot
SEE MANUAL - specifically identify.
] T
 TOOLONGTOFILL | The time to £1} 1o the commanded liquor level (Program Menu, Mode 5=CON-
FIGURE; decision 1) has been exceeded. Check for low waier pressure.
gg fhe time o s €am up 10 the commanded temperature (Frogram Menu, Mode 5=CON-
TG LONG IO STEAM | FIGURE: de n H) has been exceeded. Check steam pressure.

Eo-

. ] e o I.° c. ¥ 7
_ > = T "-.3' - =7 - S E R - f = o -; =" 57 2 T
= JFHY FICSNGUO GPRPCONS B DALY (HY
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MARK HERROR MESSAGES | L MSTH0208

AE/S020CV (4 of 5)

- The time to cooldown 10 the commanded emperature was exceeded {Program Meny,
TOO LONG TO COOL Mode 3=CONFIGURE, decision I}, See also "HOW TO COOLDOWN” n thus manual,

—

§ PEED SWITCH OPEN | Control sees speed swilch open, indicating that the basket 1s rotating at speed which keeps
| speed switch open or a malfunction i the speed swiich circuitry if the basket 1s stopped.

P

g Control detecis an error in the level switch circuit. Example: High Level MADE and
CHECKLEVEL SWITCH | Tow Level NUT MADE,

%
§

R PR P I A M Y A

mm bl

EE VELS STILL MADE fevelstill made &ﬁ%*” a drain when the machine desires ic enler extract, ordesires i ciose
E__WWM
the drain valve for the zz& 't bath. Check for drain obstructions, malfunciioning level swiich, or inadequate drain lime

{Program Menu, Mode 5=CONFIGURE, decision G}

A A A EAH Hm‘lwﬁ

(CHECK PROBE - Control determined that a t ﬁmg}amim& nrobe malfunctioned. Check probe position and
termination connections at resistor board, It thes § check OK, disconnect probe from processor board and check
ﬂaiﬂiamﬁ between leads and between each lead and g round, Lead-lead resistance should be from 2K 1o 35K ohms.
Infinite resistance should exist between either lead and ground,

Machine recycied more than five times in 2 single extract step. Check load balance and
excursion swiich adjusiment.

F RN b B

1 H AN FH LR A

RECYCLE FAILURE

ggﬁ_ﬁé{% FALILT

i

R PR A e

Brake pressure switch saw insufficient air pressure in the brake release air cylinder to
guarantee that the brake has released. Possible causes include low air pressure (frequently caused by too small an
ir supply pipe to the machine, especially on HYDRO-CUSHION machines, as the ;} ashdown and the brake operate

-

M;ﬂﬁi?aﬁﬁﬂﬁﬂ% , thus requiring maximum air flow to the machine. j Other causes ing d& caking piston cup in an air
@z;zz‘;ﬁ“ z}mf‘*ﬁ’%m or leaking brake or push down air lines, leaking quick release air vaive, or fgi ity pressure swiich
or pilot air valve.

E{:ﬁ?{;% DRAIN CLUTCH|
% :
;

{FxP and certain other modeis) Indicates speed swiich not open immediately belore ex-
fraction begins, possible causes include electric drain clutch not ﬁng g d, drain motor did not accelerate baskel, of
speed relay fatiure.

:
ﬁ-_“_’ kgt{g}fﬁi} Egﬁ{:} ?E% E )
key name | “Refer to POWER UP MESSAGES 1n this manual section 107 getaus

)
g

INVALID PASSWORD |
:
;i

Password protection for manual intervention was configured {Program Menu, Moce
S=CONFIGURE: decision X) and a manual formula modification was attempted without entering the ?2{}?65
nassword within 10 seconds of initiating MODIFY FORMULA mode. The proper password must be re-entered if
10 seconds elapse befween keysirckes in MANUAL MUODE A,

=7

%ﬁhﬁﬁﬁigxmﬁﬁﬁi
MUST HAVE LEVEL 2

Ao gyt falndes R almadd g

- _'-_‘:___}_1' ... -._EJ__ -3 f 3 i Ce . ; R
e conirolic: SHIHE SN STRT I TORAE R AMEL Pyl obwiore any oxiract

LA

- — fis mexsay OO Appears i i 35 N only,

ex ff_f":._,.- r = _‘!'._-'

75



MARK I ERAROR MESSAGES MSTSOZ0BAE/SD200V (B ol 5}

HEA Y

INVALID WORK ORDER | User entered a work order number at the machine which could nnt be maiched in the
§ MILIDATA compuler.

T

f%%wﬁzi_%& GOODS CODE | User entered a goods code at the machine which could not be matched in the MIL-

§
§ DATA computer,

Wil

User entered a customer code at the machine which could not be matched in the M1 .
DATA computer,

INVALID CUST CODE

INVALID EMPLOYEE # | User entered an emplovee number at the machine which could not be maiched in the

MILDATA computer.

AL | W Wl ] oyl ]

INVALID FORM DATA

The machine requesied a formula from the MILDATA computer which did not exist or
was not a valid formula.

rdrcanieedacd’s butera
Wﬂi#immg

[ LEEE- ]

LY hrdd

DATA UNLODATARLE

FHaH WY
mnmﬁmﬂmu

| This message indicates a nested error (Invalid data in an area not directly accessed by the
machine}. For example, this message will appear if 2 valid goods code is entered at the machine, but the formuls
associated with that goods code is invalid or inaccessible.

= [his message appears in English only.

L
|

[4S!
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THE HARDWARE
IN SERIAL-TYPE MICROPROCESSORS

General

"’w’féif's{}z'“ serial MICTOProcessor a:;@?z*f‘@%“ are ﬁézag“w %;spzz; aé

s for E%Eziﬁaf machines and svsiems. Along
ﬂi;a all machine and system Tunc-
is section,

The %ﬁ%ﬁ?ggmeessw @@mgégemg

Thisis -zg% of all componenis for Milnor® ﬁ“%ﬁ%:?&??’%&ﬁSﬁf controllers. Not every
il gsgﬁ*’ microprocessor conirolier inciudes all the following components.

. .,.;
U‘a

# bunons, The

. Keypad or Kevboard—D

fferent %“%E}d g are not inge ?Sﬁm

e, the kevpad may have 12,30, ¢

i
2. Keyswitch—Selecis runy gfa:gfa; v modes, The key may be removed only in run. Never leave the key acces-
sible t0 unauthorized personnel

3. §§S§§§§ —Depending upen the model/type, the display may be either ligmd crystal, fluorescent, or CRT. The
different displays are not interchangeable.

4z, Powser §§§§§§g (N @? for cBW® System)—Converts controf circuit AC voltage to +12VDC,
S12VBC, and +35YDC for the CPU board. On dryers and some other machines, a second, identical power supply
performs the same function tor fézéé the peripheral boards, which are mounted in an enclosure separate from the CPU,
im J4AWG ground wire must be connected between the grounds on the CPU and the penpheral
5 Q“”Su?‘;é is insialled at the factory when iﬁ?ﬁ enclgsures are me:};,ﬂiaé on the same machine, as in
The ground wire must be provided duris ngi instaliation when the CPU enclosure and i1s assooiated
i m“iﬁmgbg arg remote from cne another as in dryers.
L12VDC and -12VDC are not adiustable, the +3VDC for the CPU 15 very sensitive. '}
; ed most accurately, so the actual voliage af the COPE board is between 4.95V %Q and
5.1VDC as measured by an accurate digital voltmeter.

4b. Power Supply {ﬁggi&@@ System Only}—The Mitnor® CBW® System utilizes two discrete power sup-

plies to convert control cin 3 £ %f" voltase 0 +12 VDU 12 VDO and +5VDC for z?ze CPU board and penipheral boards
Oine nower sun é (ESPRVisa 4” watt power supply lacated in the Miltron cabinet. It powers the peripheral

S PRy PERZ
the M Qﬁ ”ai:zrﬁ?, includ ding the {}g%z il load cell interface board and A/Dboard fora w ezg%wg con-

v

b i ithe memory expansion E:ﬁs:;a;" , and the monitor interface b@aﬂj

Althought the +12VDC and -12VDC are not adjustal le, the +5VDC for the CPU is very sensitive. The power
supply must be adjusted accurately, so the 3&:??&@3 voitage af the CPU board is hetween 4. %’ﬁ DB and 53VDO
measured by an accurale digiial voltmeter.

‘ cond power supply { ?S{}} 1% a 120-watt power supply which provides +12VDC, - 12VDC, and +5VD U0 the
s located on the tunnel This power supply ?fﬁwdeé: for the aﬁééamf*’s* of the +12VDC voltage, the
and the +5VDC %Qéuaﬁ if these voltages require adinstment, set the +3VD( to provide no less than
power supply, as measured by an accurate digital voltmeter. if
VD to - 12,06V as measured by an accurate giglial v agzmémi

sy

[
b
m

H Eaizgf‘
+4, KE‘ QS al the modsle eleciric box fathest from the o
ustthe +12VIH o 1200V iandthe-12
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if the +5VDC at the per
oard farthest from PSSO s 44
erween the nearest and farthest perl

7

§i§%§ {(Processor) Board- it ‘83 i} processes ﬁaé&

L07ES Hff@;...gizm and e

= er:g off.” mounted éﬁsciza on ¢
I board provid
ggz}m‘zsgzsé: Once fﬁéév fﬁi?;{g?”’

s reliable for 90 days

. Ballery—Provides mem
i mounted separate

éfsi

8. §§§§=§§§§§§§§ %@ggﬁﬁﬂ
are incorporated into the 8055 ©

. YO Board —16/8 inpu
devices are capabie of fai %
et-mounted SPDT 0 ﬁé&i{ﬁm&i:’zg.
2EVA at 119/ EZ%‘%Q%C {3.2 ampere or 2{
milli lamperes at 24V / '
These osipuls an
in hurm may drive a pump,
drive g pump, vaive, or solenuid
Higher ampere or } 4 leads will burs
damage the control circuit transformer.

U f{;? electromnic noiss 7
‘ red for BORS CF

uam

. ‘é}z sﬁ&a@:gx ﬂ;;_z;sag‘% {}
es at 110/120VAC) or L (0.5 ampers of :s{}

r 11120V AC depe f%é%zﬁ on z%g mac mg f’;csgig ype.

= are intended only to drive another relay with higher contact ralings, that
. etc., from a separate power source. Never use these patpuls {o divectly
ess {he maximum current reguired never exceeds the above values.
out traces on the printed circuit board or pessibly verioad and

YVRIVE, solenoi

H

axéi@&marasif};& equip

Milralliconfiz

10. Outpui Board—A 16-output board contains 16 output relays, the same type as those described 2

AJ/D Board (Anaiog io Digital

fure toa fa:e.g ia *zgfai that can be u

A e

w@..

— {onverts anslog %Ua&n - signals,
to a maximum of 5;?”;{ /D ot

on a single board. m,‘m iwh seemingly id [ boards used o 3&;38 air iempe
emperature in washer-extractors and dve machines. water temperature i {he tunnel, and weight for a3 g
conveyor are all different. The di Frerent iypes are clearly marked with di ‘?&?{fz@% part numbers, which are men-
tioned in the wiring diagram sef and are ol inferchangechle,

ihe processor 1o an
dor and

12. D/A Board (Digital o Analog Convertor)—Converts digital sigaals from fne p
analog voltage between G and S5YDC (e.g., provides the analog signzl to (he {éf{}a gas valve posifion aciy
dve machine steam position actuaton.
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we R 1o create
T avsizms.

A

??zs CHT board can be plugged In backwards, even though the cabinetUbrackelry makes
thic difficult to do and tabeling on the parent board states the proper orientation. Use care
to orient the board properly, otherwise microprocessor componenis may burn out.

14. Hesistor Boards —although ssemingly identical, resisior boards are quite different. The different types
are clearly marked with different part numbers, which are mentioned in the wiring diagram set and are no?
interchangeable.

a. For Temperaturs
"éc:E‘Z c>§ temper 3&;@@

/D3 board in washer-extractors and Dve-Ext
ired on continuous batch washers %m&ggp necessary circuiiry
¢ circuit boards.

emperature control circuit of

EE’OE circuit of olde
’-5-5 “4-20MA Oufpo

= HE E}é‘ n{?a; ﬁ }} ELU’EVT‘S
amperes {or modulaing steamm v

iZ'Ln
ww """%

hermocoupie—Amp

es the output from a thermocouple so an A/D
&. Rolation Safety Board—Used i drvers. Reads rotational safety proximity switch to confirm that the
asket 1

pes of temperature probes are used, depending on equipment type:

rve registor whose resisiance 3333655 with respect
achines, and continuous batoh washers
{ dissimilar metais which ﬁfi}éaizﬁs

i

0
™
-]
[
oy
o0

Crea
D
'f'w\
-
s

. Weigh Scale §§§§?§§C§ g@%?ﬁw ¢, this is located between

£
boar é Itinterpreis data ff;;“ the conveyor load cell

’%%

zﬁ@éggé%@m Port

h a nine-pin receptacie and plug to pass data to other
i ?*;ysf f*’ﬁ a when ?%3 cir software o ts thes

%
BB
[l
&
i)
J
m
-
o

b4y
Y
M
{’“?"
"‘”‘f‘w
!
-
o
s
e
K’.ﬂ
o

.f)
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Which Boards Are Used in Various Devices

Temp fzas bteam | Signa Yyeigh
QUTPUT! A/D | /4 |CRT Opio- | Sensing | ¥alve Valve | Condi- | Eotation | Scsle
Isplator  Hesistor @ Hesistor 1 4-Z0MA | tisner Safety : Interface
i [N NG N e — i - i : -
2 i 1] — — s i — — —
1 L — = - — — — —
_ — 1 _ _ - _ . - _
34 <
1 R I e ! — N e —
- Ipor & — — e — — — i
mod-
: ules
_i. Boards can be added for options
& 2. For gas dryers and steam dryers with teraperature control
3. For washer-extractors with temperature oplion
4. Although seemingly identical, the A/D boards for sensing air temperature in dryers, water temnperaturs in
washer-gxiz ¢ dve machines, water temperature in tunnels and weight for weighing conveyors are all
different. The éz?‘br&ﬁ% voes have different pari numbers, are clearly marked, and are not interchange-
able.
Required for cw® “system with weighing conveyor
Reguired for Reuse/Cooldown and/or O

7 Th
H

he Meark T washer-extractor control used an 80685 CPU

NOTE: Additional boards may be required for cerfain other options.
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DIP Switches and How To Set Them

7 while sen

this exampls,
witches 1 thru 4

r level control must know
ess of cach CPU. For 8085 CPUs, a board-mounted OFF,ON,ON, i_ ]
: this function: however, for the 8088 CPUL F,respectively. ™. Va

SYIEF i aricde T e . /
KOOWS U 00

25 of gach CPU be- \ -

ed during configuration i
FIGURE 1 srpasoine)

the program- ;
R e program DIF Switch ONJOFF Positions

JANI ]

re
E

L3

{e.u., see Miltrac Address configure decist

ming manual for any device that commaunicates with Miltrac).

DIP Swilch Setiings

131 -2 Hi-d Hg Output-1 | Ouipa-2 | Ouipur—3

]
“use’

Foard Al
=

Lievicg T~

COSHA — — 2-% ON
| OFF

T‘u«)

L.

CORUC — —

et

— 28 ON
-4
P

gb
b
|

FEO
3,608
5 ON

oy ey R 5 |y D0 ey G

A HE

[ D

— -8 ON
| OFF
— 2-8

Lo
O ]
1 ]

CENTRI-
FUGAL _ o
EXTRAC
TOR

VERTSTO

G ]
]

S

CuHwe See schematics for DIP switc

hiaded cells denote ontions.
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HOW TO CHANGE EPROMS IN MICROPROCESSORS
AND WHERE TO CHECK THE DC VOLTAGES

Occasionally, software enhancements become available. Depending upon the software change, the new soft-
ware EPROMs (Erasable, Programmable, Read-Only Memory) may be offered for sale or for no charge to the
customer. When a set of EPROMs is changed in the field, ensure that the software version being installed matches
the machine hardware and that EPROMs are installed in the proper socket positions and orientation.

How To Change EPROMs

AWARNING A

o SHOCK HAZARD—Electrical components on the machine conduct high voltage
that will kill or seriously injure you on contact.

1= Lock OFF and tag out electrical power at the main (wall) disconnect before
beginning this procedure.

i

o)

1. Make sure all power to the machine is off.

2. Locate the EPROMs as described in “Location of EPROMSs on Proces-
sor Board” in this section. Note the orientation of the EPROMSs as
shown in FIGURES 3, 5, 7, and 9.

3. Slip a small flat tool underneath the EPROM, and carefully remove
each old EPROM from its base, taking note of their numerical order
(see FIGURES 3 and 7) and orientation to the key notch on the socket.

E-PROM #

e

4. Install new EPROMs, making sure the key notch on the EPROM is socket
properly oriented and that all pins enter the proper holes in the socket
(FIGURE 1). If necessary, slightly bend the pins on the EPROMs to FIGURE 1 (MssMo0217AE)

align them in the socket. After inserting each EPROM, verify that all Properly Seating the EPROM
pins are seated in the socket.

A CAUTION A

COMPONENT DAMAGE HAZARD—Incorrectly installing any EPROM may
cause EPROM burn out, machine failure, or display error.

1=z Match each EPROM with its corresponding socket. Each EPROM will work in
only one socket, although it may physically fit in others.

== Align EPROM so every pin mates with the correct hole in the socket.
Verifying Proper EPROM Installation—After installing new EPROMs, apply power to the machine
and turn the machine on. If the EPROMs are properly installed, the display will continue with the normal display

sequence when powering up. If the display is blank or appears unusual, turn the machine off at once and check the
orientation of the EPROMs.
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HOW TO CHANGE EPROMS IN MICROPROCESSORS
AND WHERE TO CHECK THE DC VOLTAGES MSSM0217AE/90201V (2 of 5)

Location of EPROMs on Processor Board

oo

Depending on machine model and type, the CPU chip can be an Intel 8085 or an Intel 8088. Each microproc-
essor board requires at least one EPROM for proper operation, but the EPROMs are located differently, depending
upon the type of board. This information describes the location and arrangement of the EPROM chips on each type
of board. It also describes where to check the voltages required by the processor board.

8085 Processor Boards, NOT Coin Machine—See FIGURE 3. Install EPROM #1 at the end of the
row, then #2, #3, and #4. Chip #4 goes next to the two soldered chips on the board. See FIGURE 2 for where to

TR

]~ — >\ASoIdered
8085/ Chip
DIP

A Switch
: [ ] D V\Battery
FIGURE 2 (Mssmo217AE) | MTA Connectors l
MTA-31 on 8085 Processor Board I I I I | I )| ]
(wires not shown for clarity) MTA-31 MTA-31 MTA-33 MTA-34 MTA-35 MTA-36 MTA-36
Ext. Int. Keypad Display

FIGURE 3 (vssmo217AE)
8085 Processor Board (NOT Coin Machine)
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MSSM0217AE/90201V (3 of 5)

8085 Coin Machine Processor Boards—Sece FIGURE 5. Install the single
EPROM in socket IC7 below connector W34. These boards have no battery.

FIGURE 4 (mssmo217AE)
MTA-1 in 8085 Coin Machine

(wires not shown for clarity)

PELLERIN MILNOR CORPORATION
COIN MACHINE PROCESSOR BOARD

. DIP switch
8085 chip7, 4, \ M\Ae MTA-7

MTA
Chassis gro

g
g

1

connectors

und

@Z =2 [z
\ ] \ \

D DDHHDD

EPROM in

socket IC-7 Capacitor —,

I R |

I N N o |

MTA-9

gooo
gooo
gooo

MTA-1 MTA-2
POWER  OUTPUTS OUTPUTS
0-7/ 8-15

MIA-3 MIA-8 MTA-4 MTA-S

FIGURE 5 (vssMmo217AE)

8085 Coin Machine Processor Board
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HOW TO CHANGE EPROMS IN MICROPROCESSORS
AND WHERE TO CHECK THE DC VOLTAGES MSSM0217AE/90201V (4 of 5)

oW

8088 Processor Boards Without Memory Expansion Board—Sece the table of EPROM loca-
tions (below) and FIGURE 7. If the set consists of only one EPROM, install it in socket A of FIGURE 7. If two
EPROMs comprise the set, install EPROM #2 in socket A and EPROM #1 in socket B. Always install highest
numbered EPROM in socket A. If the set consists of more than two EPROMSs, a Memory Expansion Board must
be present in the machine along with the processor board.

8088 Processor Boards With Memory Expansion Board—See the table of EPROM locations
below and FIGURE 7. If the EPROM set consists of three or more EPROMs, install the two highest numbered
EPROMs (e.g., EPROMs #3 and #4 of a four-chip set) on the processor board, with the highest numbered E-PROM
(EPROM #4 of a four-chip set) in socket A, and the EPROM with the second highest number (EPROM #3 of a
four-chip set) in socket B. Install the remaining EPROM(s) on the Memory Expansion Board with the highest
numbered of the remaining EPROMs (e.g., EPROM #2 of a four-chip set) in socket IC-1 on the Memory Expansion

Board and EPROM #1 in socket IC-2.
EPROM Locations on 8088 Processor Board
and Memory Expansion Board
E-PROM Location by Socket
(see FIGURE 4)

EPROMS in Set A B IC-1 IC-2
4-chip set 4 3 2 1
3-chip set 3 2 1 —
2-chip set 2 1 — —
1-chip set 1 — — —

FIGURE 6 (mssmo217AE)
1MTA-31 on 8088 Board (wires not shown for clarity)

MTA connectors
/ : o
‘2@‘ k\\@ SR\ R S

\:I I iy I By IR
o Chassis @ Capacitor
= ground D
o | [[]]]]]]]]
processor |\
chip E D
PELLERIN MILNOR CORP 4 D D
MEMTRY EXPANSION BOARD AR Highest
Ut 34 pis numbered EPROM

Connector for Memory
Expansion Board

( ] [ 1 [ 1 [ I ] 3

W | e \\\@%\q\“ \\\%\k’g\\ RS g

PELLERIN MILNOR CORP
SERIAL PROCESSOR BOARD

FIGURE 7 (vssMmo217AE)
8088 Processor Board and Optional Memory Expansion Board
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80186 Processor Boards—This processor board
is used on all Milnor system controllers (Miltron, Mildata,
etc.) equipped with a color monitor, and on textile process-
ing machines with software versions 95000 and later. The
single EPROM on this board is located in socket IC-2.

FIGURE 8 (mssmo217AE)

1MTA-31 on 80186 Board (wires not shown for clarity)

Chassis Ground —/\u

~
(3]
&
S

~

o gy &
N A3 Y
S K K
9 SRS

%

(©
Capacitor@
>
’ l:l

Innno

: — — /— 80186 Processor

jLEPROM in oo oo
(ROM socket socket IC-2 [y |
empty except OO gog
for Japan) o I(o)

C>I 11 1[ | | 1
53 ¥ & 5] 5] 2
& N & N & &
< < < < S N
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FIGURE 9 (Mssmo217AE)
80186 Processor Board
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THE EXTERNAL SERIAL LINK CABLES AND
HOW TO CONSTRUCT THEM

General

Only three wires (two signal wires plus a ground, referred to in this sectioseaghlink) are required to
transfer data from one MilnBrdevice to another. However, because the two optional serial communicating func
tions @ownloadandPrint Data, but not interconnected networks such as Mitdiltrac or Mildata® systems)
are conducted through a single external DIN-type, 9-pin connector, diféergdtlinkswill be required for the two
functions; it may be necessary to temporarily disconnect one plug from the connector and insert another to a
the other optional functioNon-optionalserial communications (as between MilFataetworks and a bank of
washer-extractors, or as between Miftiltrac systems and the press, shuttle, and dryers in a(%amtem) are
hard-wired internally either at the factory or during system installation. Thus, except for some field retrofit sit
ations, these network systems generally do not use the external connector mentioned above.

In Mildata® systems, the functions @fownloadandPrint Data are usually performed at the MildSt@eC
itself, but each washer-extractor (and certain other machines if their software supports it) Cowalead or
Print Datavia its external connector.

A CAUTION A

If Download or Print Data is performed from serial downloader-to-machine or machine-to-
machine with machines in a Milnet ®/Miltrac or Mildata ® network system, ALL energized
machines on the network will receive the downloaded data. Turn off power to any machines
to which you do not wishto  Download .
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Pin Identification

RECEPTACLE
(with male pins)

Pin locations looking at theire en-
try side of the female RECEPTA-
CLE (i.e., from inside the

enclosure). The female RECEPTA- 6

Pin locations looking at theire en-
try side of the male PLUG. The
male PLUG always has female
pins. The wires entering this PLUG

PLUG
(with female pins)

CLE always has male pins. Ordinar-
ily, all wires entering this
RECEPTACLE are inserted at the
factory. Pins 1+2, 3+4, and 6+9 on

are inserted by others when the Se-
rial Link cables are fabricated in the
field, and by the factory if for a SE-
RIAL DOWNLOADER interface.

OGE

OXOXO,
QJ010

the RECEPTACLE have been con-
nected together at the factory as
shown.

FIGURE 1 (Mssmo0227AE)
Pin Locations in the External Serial Link Connector

Pin Assignments in the External Connector

WIRES ON RECEPTACLE INSIDE
NUFI)VIII\BIER FUNCTION Numb%%ECTRICALCE%IQLOSURE
1+2 SERIAL LOW DLL BLUE and BLACK
3+4 SERIAL HIGH DLH BLUE and RED
5 CLEAR TO SEND CTS BLUE and ORANGE
6+9 ELECTRONIC GROUND 2G BLUE and WHITE
7 TRANSMIT DATA TXD BLUE and ORANGE
8 +5DC Vi BLUE
A CAUTION A

AVOID EQUIPMENT DAMAGE—Never connect pin 8 between any machines or to the
printer. This pin conducts +5VDC from the machine’s power supply. Pin 8 is used only to
power the SERIAL DOWNLOADER INTERFACE. If pin 8 is connected to any pin in the con-
nector or the printer or any other machine, the two volt sources will clash and burn up
expensive electronic components in both machines.
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HOW TO CONSTRUCT THEM MSSMO0227AE/9525AV (3 of 4)

How To Construct (Wire) the Serial Link Cables

The Type of Cable Wire To Use —Use 18AWG four-conductor shielded cab®onnect the shield to
the ground at one end onlySee the various drawings below.

A CAUTION A

AVOID EQUIPMENT DAMAGE—Never connect pin 8 between any machines or to the
printer. This pin conducts +5VDC from the machine’s power supply. Pin 8 is used only to
power the SERIAL DOWNLOADER INTERFACE. If pin 8 is connected to any pin in the con-

nector or the printer or any other machine, the two volt sources will clash and burn up
expensive electronic components in both machines.

To Download From Machine-to (from)-Serial Downloader

RECEPTACLE PLUG (with
(with male pins) female pins)

: €= SHIELD
| SERIAL LOW——

SERIAL HIGH-—
|

+5VDC t
| (see CAUTION) |

' GROUND--

L& ,y— - - - - |<€«— DO NOT GROUND
INTERNAL JUMPERS ONLY GROUND
IN RECEPTACLE THIS END OFJ t ' THIS END OF SHIELD
SHOWN SHIELD Connect a

unused wires and the shield (at this end
only) to ground pin number nine as shown.

FIGURE 2 (Mssmo0227AE)
Connections for Downloading Machine-to (from)-Serial Downloader
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To Download From Machine-to-Machine(s) —FIGURE 3 illustrates how to construct a daisy chain
serial link cable to download data from one machine to several others simultaneously. It is best to program
(MASTER) machine (or to DOWNLOAD using SERIAL DOWNLOADER-TO-MACHINE if the data is already

stored in the downloader) and then to use a serial link to program the remainder from that MASTER. Any macl
on the serial link can be the MASTER.

RECEPTACLE PLUG (with CONNECT SHIELDS
(with male pins) female pins) ... . 4 SHELD |~ TOGETHER
GROUND -
O @ @) UNUSED -
®OE® TN U .
631249
@ GROUND T 942136 T631
| Connect all |
ONLY GROUND unused wires and the shield (at this end DO NOT GROUND
INTERNAL JUMPERS DON'T USE THIS END OF only) to ground pin number nine as shown. THIS END OF SHIELD
IN RECEPTACLE PIN 8 SHIELD
SHOWN SEE "PIN ASSIGNMENTS IN THE EXTERNAL CONNECTOR" IN THIS MANUAL SECTION.

FIGURE 3 (Mssmo0227AE)
Connections for Downloading From Machine-to-Machine(s)

For Print Data —The connections shown in FIGURE 4 are made at the factory if the factory furnishes tt

printer, or by whomever provides the printer. Where applicable, see the appropriate programming section in
manual for an explanation of the Print Data feature (see Table of Contents).

RECEPTACLE
(with male pins)

PLUG (with

female pins) & SHIELD

INTERNAL JUMPERS

TXD = TRANSMIT DATA —————
CTS = CLEAR TO SEND TO
@ @ @ GROUND = 2G = ELECTRONIC GROUND = EERWER
UNUSED — 2G = ELECTRONIC GROUND -
Y646 P2 Snteisseiriont :
Q ) GROUND| DO NOT GROUND

ONLY GROUND

DON'TUSE THIS END OF

Connect all unused wires  THIS END OF SHIELD

and the shield (at this end

IN RECEPTACLE

PIN 8

SHIELD

only) to ground pin number

SHOWN

nine as shown.

FIGURE 4 (vssmo0227AE)
Machine-to-Printer Connections
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SERIAL PRINTER SPECIFICATIONS FOR
EPSON LX810 PRINTER

Printers used with Miln& machines must adhere to the specifications showalie 2, Part A As of this
writing, the Epson LX810 (replaces LX800) is the only printer supplied or supported by%ﬂl’rhjs printer must
be used with th% Epson 8143 Serial Interface board (which is mounted inside the printer housing) and one of the
following Milnor™ interface cables, available as of November 4, 1992 (Mildate 92761):

Part Number Description

10YMK2PNTR Printer Cable for Mark Il Washer-extractor, Dryer, and Mark VIII
Miltron controller

10YCBWPNTR Printer cable for non-serial Miltron controller

@]

We cannot guarantee that any other printer/interface board/cable combination will work correctly.

H'able 1: Epson 8143 Jum%er Settings

There are 11 jumpers and a DIP switch set on t . .
Epson 8143 Serial Interface board. When the printer is f,,zApplleS to All MILNOR Machines)
nished by Milno@, these jumpers and DIP switches are JUMPER NAME SETTING
pre-set at the Milné@rfactory and must remain at their fac- J1 OFF
tory settings. The jumper settings are showfable 1

| and the DIP switch settings are showfable 2, Part B J2 OFF
J3 OFF

There are also two DIP switch sets on the prirter J4 OFF
which determine character spacing and other charac- J5 ON
teristics. These DIP switches are accessible in a window JRS ON
on the right side of the LX810 and the rear of the LX800. 1C OFF
The characteristics controlled by these switches vakry
somewhat between the LX800 and the LX810 and even JNOR ON
between older and newer versions of the LX810. Thus, JREV OFF
Table 2, Part Clists the settings required for Milnc%lap-
plications by function, not by switch number. See your JF ON
Epson User’s Manual. JX OFF

I A CAUTION A |
Because all printers are not equal, Milnor ® cannot know how to specify switch and jumper

settings for each available printer. We regret that we are unable to guarantee or
troubleshoot any printer other than the Epson LX810 (or LX800)/Epson 8143 Serial Inter-
face/Milnor ®-specified cable combination, with the specifications, jumper settings, and DIP
switch settings shown below, and we cannot guarantee that any printer will work correctly
unless we furnish and test it.
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Table 2: Epson LX800 and LX810
Serial Printer Specifications and DIP Switch Settings

Non-Serial Miltron
(Mark VII-A and

Mark Il Dryer,
Miltrac, Coste

Mark Il Washer-
extractor before

Mark Il Washer-
extractor Software

earlier) (Vertsto), Serial software version with software
Miltron (Mark VIl 89014 version 89014 and
and later) later
PART A—PRINTER SPECIFICATIONS
These specificationgSerial Port RS232 RS232 RS232 RS232
are always requiredty_ i Rate 9600 9600 2400 9600
Word Length 8 Bit 8 Bit 8 Bit 8 Bit
Stop Bit 1 Stop Bit 1 Stop Bit 1 Stop Bit 1 Stop Bit
Parity Does not matter Even Even Even
Parity Check Enabled| No Yes Yes Yes
PART B—DIP SWITCH SETTINGS ON EPSON 8143 SERIAL INTERFACE BOARD
These DIP switch |These settings are 1|ON ON ON ON
settings are only fofmade at the MIL-
EPSON 8143 Seria NOR% factory and 2[OFF OFF OFF OFF
Interface board withmust remain as
LX800/LX810  |shown. 3 |OFF OFF OFF OFF
printer. We cannot 4 |OFF OFF ON OFF
guarantee that any
other printer will 5|ON ON ON ON
work correctly. 6 |OFF ON ON ON
7|OFF OFF OFF OFF
8|ON ON ON ON

PART C—REQUIRED FUNCTION SELECT

IONS VIA DIP SWITCHES ON PRINTER

model. See your

The required func- |Character spacing 10 cpi/Normal 10 cpi/Normal 10 cpi/Normal 10 cpi/Normal

ti lecti

c;?,?ysfgret%éons are Shape of zero Slashed Slashed Slashed Slashed

LX800/LX810 with ; ; ; ;

EPSON 8143 Seria Character table Graphics Graphics Graphics Graphics

Interface board. We Short tear-off Invalid Invalid Invalid Invalid

cannot guarantee — : ) ) )

that any other Draft printing speed High High High High

ggﬂfétm” work Page length 11 inches 11 inches 11 inches 11 inches
) Cut sheet feeder mod¢ OFF OFF OFF OFF

DIP switch numberg— -

and functions vary Skip over perforation | OFF OFF OFF OFF

with the printer a6 line feed OFF OFF OFF OFF

Epson User’s

International character

Must select United States, regardless

of Minévare language version.

Manual.

Paper-out detection

Active

Active

Active

Active

Print quality

Draft

Draft

Draft

Draft
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HOW “CHEMWAIT” WORKS IN
MILNOR MARK I, 1I, Ill, IV, AND V MICROPROCESSOR
WASHER-EXTRACTOR CONTROLLERS

“CHEMWAIT” is a feature in the Milnor washer-extractor controller whereby a central chemical injectiol
system can service several washer-extractors. When the chemical injection system is serving another machine
washer-extractor controller can accept a command from the injection system to “stop the timer and do not star
injection signal.”

An independent output from Milnor to the chemical system declarédS MACHINE DESIRES TO
INJECT ONE OR MORE UNNAMED CHEMICAL(S).” (The same independent output is used regardless of
the chemical(s) that will be subsequently requested.) To cause the Milnor timer to stop and d€&Mhe
MENCE CHEMICAL INJECTION” signals, an independent input from the chemical system to Milnor must
respond;WAIT” (within two seconds).

In theabsenceof a“WAIT” response, the Milnor signal(s) start two seconds after the inject request, or tw
seconds after th&VAIT” response is extinguished. The duration of the inject signals will be whatever is con
manded in the washing program.

“WAIT” commands will be ignored unless the machine has desired to inject less than two seconds befor

When several washer-extractors desire chemicals simultaneously, it is the central chemical injection systems
sponsibility to decide which machine will receive chemicals first. It is also the central chemical injection systems’ resy
sibility to cope with the situation when one or more washer-extractors simultaneously desire more than one chen
although the latter case may be avoided by only commanding one chemical injection at a time—using Milnor’s exclu
“do not drain” feature to subsequently inject more than one chemical in the same bath.

The"DESIRES TO INJECT” and“WAIT” signals must be via potential-free contacts capable of faithfully
handling 10 MA (.01 amperes) at 5 VDC. The spe¢@fiOMMENCE CHEMICAL INJECTON”  signals will
be either 120 VAC or 240 VAC, depending on the specific MILNOR model, and via relay contacts capable
conducting a maximum of 9 VA (i.e., a maximum of either 80 MA (.08 amperes) at 120 VAC or 40 MA (.0
amperes) at 240 VAC).

“CHEMWAIT” is presently available in all Mark 1, II, 111, IV, and V controllers, but does require the op~pnal
#2 output board. Ask factory for more information.

SEC 15 PG 1 Mark II/1/IV/V 100 Formula
94 Sinale Motor Washer-Extractor
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