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 Warnings and Notices
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ÈSAFETY INSTRUCTIONS 
FOR WASHER-EXTRACTOR OPERATION

ÊGeneral 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, such as multiple fractures, amputations, or
death. The owner or his selected representative (owner/user) is responsible for understanding and ensuring
the proper operation and maintenance  of the machine. The owner/user must familiarize himself with the
contents of all machine instruction manuals. The owner/user should direct any questions about these instruc-
tions to a Milnor® dealer or the Milnor® Service department. 

Most regulatory authorities (including OSHA in the USA) hold the owner/user ultimately responsible
for maintaining a safe working environment. Therefore, the owner/user must 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.

ËLaundry Facility —Provide a supporting floor that is strong and rigid enough to support--with a rea-
sonable safety factor and without undue or objectionable deflection--the weight of the fully loaded machine
and the forces transmitted by 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.

ËPersonnel —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.   

ËSafety 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. 

ËMaintenance —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

READ BEFORE USING MACHINE!



ÊThe Danger From a Rotating Cylinder
A tremendous amount of potential energy is stored in the rotating cylinder of any washer-extractor

(even at slow speed). Washer-extractors are equipped with a door interlock designed to prevent the door
from being opened if the cylinder is turning and to prevent the machine from starting unless the door is
closed and locked.

Some smaller machines permit the door to be opened only during the first few minutes of the formula
and only while the machine is rotating in wash speed. If the door is opened, the drain valve opens immedi-
ately, the formula terminates, and (provided the machine still has electric power) on most, a brake is imme-
diately applied.

All larger washer-extractors are equipped with a spring-applied, air-released brake which remains ap-
plied as long as the door is open and stops the cylinder whenever any of the following occurs: 1) the extract
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.

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.

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.

☞ DO NOT operate machine with any evidence of cylinder damage.

ÊThe Danger From Processing With Flammable Materials
Washer-extractors are manufactured specifically for use with water, not with any type solvent nor with

any other material that might be flammable. They are not suitable for any type of solvent cleaning process.

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

☞ NEVER process goods containing any significant quantity of flammable chemical.

C

B

SAFETY INSTRUCTIONS 
FOR WASHER-EXTRACTOR OPERATION MSOP0205AE/9322CV (2 of 5)



ÊThe Danger From Operating With Guards or Covers Removed
Like other types of industrial equipment, Milnor® washer-extractors utilize high voltage electrical

power and, depending on model, pneumatic and hydraulic power to drive a wide variety of moving 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 dissipate. Every 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.

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.

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

☞ 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.

CRUSH AND ENTANGLE HAZARDS—Moving components such as belts,
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.

☞ 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.

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

SAFETY INSTRUCTIONS 
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ÊThe Danger From a Malfunctioning Clutch System
The low speed (wash speed) drive train on machines with multiple motor drives is disengaged during

extract. At the end of extract, the cylinder will slow down before the low speed drive train is permitted to
re-engage. Although extremely unlikely in a properly maintained machine, a malfunction could cause
the low speed drive to engage prematurely (a possibility in all types of industrial machines that utilize
clutches to switch between high speed and low speed operating cycles).

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.

☞ 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.

☞ DO NOT permit the machine to operate until the cause of the offending condition
is found and remedied.

SAFETY INSTRUCTIONS 
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ÊSpecial 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 at both the front and rear of the machine have redundant safety limit

switches and electrical interlocks designed to prevent the machine from 1) tilting forward (rear up) unless
both front-down limit switches are depressed, and 2) tilting rearward (front up) unless both rear-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 operation if the safety limit switches and all
related components and circuitry are in proper working order. Electrical interlocks and safety limit
switches are ignored when the machine is tilted manually with the hydraulic tilting valves. This proce-
dure must be restricted to competent, knowledgeable, authorized service personnel.

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. 

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

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

☞ 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.

☞ ALWAYS ensure personnel are clear of machine before tilting.

☞ 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.

☞ 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. 

☞ 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.

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.

☞ 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.

C
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MSOP0237AE/9020BV (1 of 1)

ÈWHAT TO DO FIRST
•Before commissioning a new machine
•When recommissioning a machine after a protracted shutdown
•After replacing the CPU
•After adding options
•If the display says “CLEAR MEMORY NOW”
•If the display says “CONFIG ERROR” (see below)

The Mark II microprocessor washer-extractor control has a battery to protect its memory. A microproc-
essor with a new and fully charged battery should retain user-programmed memory for up to 3 months under
ideal conditions. The battery is trickle-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 DOES NOT SAY “CONFIG ERROR:”

1. CLEAR ALL MEMORY (See Program Menu, Mode 7)

2. RECONFIGURE  (See Program Menu, Mode 5)

3. RENAME STEP AND/OR CHEMICAL NAMES if 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
options is subject to certain restrictions explained in Program Menu, Mode 6.

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

1. RECONFIGURE  (See Program Menu, Mode 5 and also “CONFIG ERROR” under “TROU-
BLESHOOTING ERROR MESSAGES” elsewhere in this manual.))

2. CLEAR ALL MEMORY (See Program Menu, Mode 7)

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

4. PROGRAM THE WASH FORMULAS  (See further explanation above)

Situation A

Situation B



MSOP0235AE/90201V

ÈTHE MARK II MICROPROCESSOR
WASHER EXTRACTOR CONTROL
Three components of the Mark II control used to program and operate the microprocessor are:

• RUN/PROGRAM Keyswitch
• Display
• Keypad

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

ÊRun/Program Keyswitch
The two position RUN/PROGRAM keyswitch provides security for all 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 II MICRO-PROCESSOR WASHER
    EXTRACTOR CONTROL in this manual before proceeding.

ÊDisplay
The display contains two lines of

data. The displayed information  depends
on what is happening at the time. Figure
1  s h o w s  w h a t  i s  d i s p l a y e d  o n c e
“CHANGE CHEM NAMES” (Program
Menu, Mode 4) has been accessed.

Large bold characters indicate 
the field currently accessed

Underline indicates the 
current cursor position

ÎFIGURE 1 (MSOP0235AE)

ÎTypical MARK II Display During Programming

CHANGE CHEM NAMES
03 DETERGENT



ÊKeypad And Symbology
The symbol used to show an individual key stroke is a box with the key function shown inside

(i.e. ,). The key symbol may depict only the one word or character appropriate to the desired function even
though several words or characters actually appear on the key.

Symbology What it means

, Turn keyswitch clockwise to PROGRAM, then press and release the
ENTER/NEXT key.

, Turn the keyswitch counterclockwise to RUN, then press and release the
ENTER/NEXT key.

Press and release the up arrow key.

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

, , ,
, , , 

A “ , ” between symbols means to press and release each key in the order
shown. In programming step names, the key strokes shown would spell out the
name “SUDS”.   Press and release the key one or more times (or hold it in) until
the desired character appears.

 +  + 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)

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

Ê

RUN

PROGRAM
Keyswitch location

varies with machine

KEY-

KEYSWITCH

ÎFIGURE 2 (MSOP0235AE)

ÎMARK II WASHER EXTRACTOR MICROPROCESSOR KEYPAD AND KEYSWITCH

THE MARK II MICROPROCESSOR
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MSSM0217AE/9020IV (1 of  5)

ÈHOW 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.

ÊHow To Change EPROMs

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

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

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

2. Locate the EPROMs as described in “Location of EPROMs on Proces-
sor Board” in this section. Note the orientation of the EPROMs 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.

4. Install new EPROMs, making sure the key notch on the EPROM is
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
align them in the socket. After inserting each EPROM, verify that all
pins are seated in the socket.

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

� 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.

ËVerifying 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.

G

B
E

F
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ÎFIGURE 1 (MSSM0217AE)

ÎProperly Seating the EPROM



ÊLocation of EPROMs on Processor Board
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.

Ë8085 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
check voltages.

B
C

ÎFIGURE 2 (MSSM0217AE)

ÎMTA-31 on 8085 Processor Board
(wires not shown for clarity)

ÎFIGURE 3 (MSSM0217AE)

Î8085 Processor Board (NOT Coin Machine)
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Ë8085 Coin Machine Processor Boards—See FIGURE 5. Install the single
EPROM in socket IC7 below connector W34. These boards have no battery. 

H

ÎFIGURE 4 (MSSM0217AE)

ÎMTA-1 in 8085 Coin Machine
(wires not shown for clarity)

DIP switch

EPROM in
socket IC-7

8085 chip

Capacitor

MTA connectors
Chassis ground

ÎFIGURE 5 (MSSM0217AE)

Î8085 Coin Machine Processor Board
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Ë8088 Processor Boards Without Memory Expansion Board—See 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 EPROMs, a Memory Expansion Board must
be present in the machine along with the processor board.

Ë8088 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 — — —

B
C

ÎFIGURE 6 (MSSM0217AE)

Î1MTA-31 on 8088 Board (wires not shown for clarity)

ÎFIGURE 7 (MSSM0217AE)

Î8088 Processor Board and Optional Memory Expansion Board
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Ë80186 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.

I

ÎFIGURE 8 (MSSM0217AE)

Î1MTA-31 on 80186 Board (wires not shown for clarity)

Capacitor

80186 Processor

EPROM in
socket IC-2

Chassis Ground
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ÎFIGURE 9 (MSSM0217AE)

Î80186 Processor Board
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ÈTHE EXTERNAL SERIAL LINK CABLES AND
HOW TO CONSTRUCT THEM

ÊGeneral
Only three wires (two signal wires plus a ground, referred to in this section as a serial link) are required to

transfer data from one Milnor® device to another. However, because the two optional serial communicating func-
tions (Download and Print Data, but not interconnected networks such as Milnet®/Miltrac or Mildata® systems)
are conducted through a single external DIN-type, 9-pin connector, different serial links will be required for the two
functions; it may be necessary to temporarily disconnect one plug from the connector and insert another to access
the other optional function. Non-optional serial communications (as between Mildata® networks and a bank of
washer-extractors, or as between Milnet®/Miltrac systems and the press, shuttle, and dryers in a CBW® system) are
hard-wired internally either at the factory or during system installation. Thus, except for some field retrofit situ-
ations, these network systems generally do not use the external connector mentioned above.

In Mildata® systems, the functions of Download and Print Data are usually performed at the Mildata® PC
itself, but each washer-extractor (and certain other machines if their software supports it) can also Download or
Print Data via its external connector.

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 wish to Download .



ÊPin Identification

ÏPin Assignments in the External Connector

PIN 
NUMBER FUNCTION

   WIRES ON RECEPTACLE INSIDE
         ELECTRICAL ENCLOSURE
Number Color

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 V1 BLUE

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.

ÎFIGURE 1 (MSSM0227AE)

ÎPin Locations in the External Serial Link Connector

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

Pin locations looking at the wire en-
try side of the female RECEPTA-
CLE (i.e., from inside the
enclosure). The female RECEPTA-
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
the RECEPTACLE have been con-
nected together at the factory as
shown.

THE EXTERNAL SERIAL LINK CABLES AND
HOW TO CONSTRUCT THEM MSSM0227AE/9525AV (2 of 4)



ÊHow To Construct (Wire) the Serial Link Cables 

ËThe Type of Cable Wire To Use —Use 18AWG four-conductor shielded cable. Connect the shield to
the ground at one end only. See the various drawings below.

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

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.

ÎFIGURE 2 (MSSM0227AE)

ÎConnections for Downloading Machine-to (from)-Serial Downloader

THE EXTERNAL SERIAL LINK CABLES AND
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ËTo 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 one
(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 machine
on the serial link can be the MASTER.

ËFor Print Data —The connections shown in FIGURE 4 are made at the factory if the factory furnishes the
printer, or by whomever provides the printer. Where applicable, see the appropriate programming section in this
manual for an explanation of the Print Data feature (see Table of Contents).

ÎFIGURE 3 (MSSM0227AE)

ÎConnections for Downloading From Machine-to-Machine(s)

ÎFIGURE 4 (MSSM0227AE)

ÎMachine-to-Printer Connections

THE EXTERNAL SERIAL LINK CABLES AND
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ÈSERIAL PRINTER SPECIFICATIONS FOR 
EPSON LX810 PRINTER

Printers used with Milnor® machines must adhere to the specifications shown in Table 2, Part A. As of this
writing, the Epson LX810 (replaces LX800) is the only printer supplied or supported by Milnor®. This printer must
be used with the 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 II 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.

There are 11 jumpers and a DIP switch set on the
Epson 8143 Serial Interface board. When the printer is fur-
nished by Milnor®, these jumpers and DIP switches are
pre-set at the Milnor® factory and must remain at their fac-
tory settings. The jumper settings are shown in Table 1
and the DIP switch settings are shown in Table 2, Part B.

There are also two DIP switch sets on the printer
which determine character spacing and other charac-
teristics. These DIP switches are accessible in a window
on the right side of the LX810 and the rear of the LX800.
The characteristics controlled by these switches vary
somewhat between the LX800 and the LX810 and even
between older and newer versions of the LX810. Thus,
Table 2, Part C lists the settings required for Milnor® ap-
plications by function, not by switch number. See your
Epson User’s Manual.

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. 

B

C

ÏTable 1: Epson 8143 Jumper Settings
(Applies to All MILNOR ® Machines)

JUMPER NAME SETTING

J1 OFF

J2 OFF

J3 OFF

J4 OFF

J5 ON

JRS ON

JC OFF

JNOR ON

JREV OFF

JF ON

JX OFF



ÏTable 2: Epson LX800 and LX810
Serial Printer Specifications and DIP Switch Settings

Non-Serial Miltron
(Mark VII-A and

earlier)

Mark II Dryer,
Miltrac, Coste

(Vertsto), Serial
Miltron (Mark VIII

and later)

Mark II Washer-
extractor before
software version

89014

Mark II Washer-
extractor Software

with software 
version 89014 and

later

PART A—PRINTER SPECIFICATIONS
These specifications
are always required. 

Serial Port RS232 RS232 RS232 RS232

Baud 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
settings are only for
EPSON 8143 Serial
Interface board with
LX800/LX810
printer. We cannot
guarantee that any
other printer will
work correctly. 

These settings are
made at the MIL-
NOR® factory and
must remain as
shown.

1 ON ON ON ON

2 OFF OFF OFF OFF

3 OFF OFF OFF OFF

4 OFF OFF ON OFF

5 ON ON ON ON

6 OFF ON ON ON

7 OFF OFF OFF OFF

8 ON ON ON ON

PART C—REQUIRED FUNCTION SELECTIONS VIA DIP SWITCHES ON PRINTER
The required func-
tion selections are
only for the
LX800/LX810 with
EPSON 8143 Serial
Interface board. We
cannot guarantee
that any other
printer will work
correctly.

DIP switch numbers
and functions vary
with the printer
model. See your
Epson User’s
Manual.

Character spacing 10 cpi/Normal 10 cpi/Normal 10 cpi/Normal 10 cpi/Normal

Shape of zero Slashed Slashed Slashed Slashed

Character table Graphics Graphics Graphics Graphics

Short tear-off Invalid Invalid Invalid Invalid

Draft printing speed High High High High

Page length 11 inches 11 inches 11 inches 11 inches

Cut sheet feeder mode OFF OFF OFF OFF

Skip over perforation OFF OFF OFF OFF

Auto line feed OFF OFF OFF OFF

International character Must select United States, regardless of Milnor® software language version.

Paper-out detection Active Active Active Active

Print quality Draft Draft Draft Draft

SERIAL PRINTER SPECIFICATIONS FOR 
EPSON LX810 PRINTER MSSM0251AE/9264CV  (2 of 2)
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ÈHOW “CHEMWAIT” WORKS IN
MILNOR MARK I, II, III, IV, AND V MICROPROCESSOR
WASHER-EXTRACTOR CONTROLLERS

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

An independent output from Milnor to the chemical system declares: “THIS 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 delay the “COM-
MENCE CHEMICAL INJECTION”  signals, an independent input from the chemical system to Milnor must
respond, “WAIT”  (within two seconds).

In the absence of a “WAIT”  response, the Milnor signal(s) start two seconds after the inject request, or two
seconds after the “WAIT”  response is extinguished. The duration of the inject signals will be whatever is com-
manded in the washing program.

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

When several washer-extractors desire chemicals simultaneously, it is the central chemical injection systems’ re-
sponsibility to decide which machine will receive chemicals first. It is also the central chemical injection systems’ respon-
sibility to cope with the situation when one or more washer-extractors simultaneously desire more than one chemical,
although the latter case may be avoided by only commanding one chemical injection at a time—using Milnor’s exclusive
“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 specific “COMMENCE CHEMICAL INJECTON”  signals will
be either 120 VAC or 240 VAC, depending on the specific MILNOR model, and via relay contacts capable of
conducting a maximum of 9 VA (i.e., a maximum of either 80 MA (.08 amperes) at 120 VAC or 40 MA (.04
amperes) at 240 VAC).

“CHEMWAIT”  is presently available in all Mark I, II, III, IV, and V controllers, but does require the optional
#2 output board. Ask factory for more information.

B

B

SEC 15  PG 1 Mark II/III/IV/V 100 Formula
Single Motor Washer-Extractor
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