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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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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.
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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.
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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 — — —
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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)
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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.
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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
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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
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N O T I C E

As this manual was being printed, Pellerin Milnor Corporation began a
manufacturing change which may affect how this manual applies to your
machine.  The six-position DIP switch on each printed circuit board is being
replaced with two sixteen-position rotary switches.  The switches (DIP and
rotary) are used to set the logical address for each board that communicates
with the microprocessor in the machine, or with a higher-level control system
(e.g., a Mildata network).

Because the change to rotary switches corresponds so closely to the release of
this manual, we are supplying you with documentation on how to set both
types of switches.

If your machine uses printed circuit boards containing one DIP switch, refer
to MSFDA401DE to set the address on replacement boards.  If your machine
uses printed circuit boards containing rotary switches, refer to MSFDA401EE.

BMP970004/97071
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THE HARDWARE
IN SERIAL-TYPE MICROPROCESSORS

General
Milnor® serial microprocessor controls are designed specifically for Milnor® machines and systems. Along

with certain external electromechanical relay logic and sensing devices, they control all machine and system func-
tions. Not every microprocessor includes all the components described in this section.

The Microprocessor Components
This is a list of all components for Milnor ® microprocessor controllers. Not every

Milnor ® microprocessor controller includes all the following components.

1. Keypad or Keyboard —Depending upon the model/type, the keypad may have 12, 30, or 58 buttons. The
different keypads are not interchangeable.

2. Keyswitch —Selects run/program modes. The key may be removed only in run. Never leave the key acces-
sible to unauthorized personnel.

3. Display —Depending upon the model/type, the display may be either liquid crystal, fluorescent, or CRT. The
different displays are not interchangeable.

4a. Power Supply (NOT for CBW ® System) —Converts control circuit AC voltage to +12VDC,
-12VDC, and +5VDC for the CPU board. On dryers and some other machines, a second, identical power supply
performs the same function for all the peripheral boards, which are mounted in an enclosure separate from the CPU.

A minimum 14AWG ground wire must be connected between the grounds on the CPU and the peripheral
board(s). This ground is installed at the factory when both enclosures are mounted on the same machine, as in
washer-extractors. The ground wire must be provided during installation when the CPU enclosure and its associated
peripheral board enclosures are remote from one another as in dryers. 

Although the +12VDC and -12VDC are not adjustable, the +5VDC for the CPU is very sensitive. The power
supply must be adjusted most accurately, so the actual voltage at the CPU board is between 4.95VDC and
5.1VDC as measured by an accurate digital voltmeter.

4b. Power Supply (CBW ® System Only) —The Milnor CBW System utilizes two discrete power sup-
plies to convert control circuit AC voltage to +12 VDC, -12 VDC, and +5VDC for the CPU board and peripheral boards.

One power supply (ESPS) is a 40-watt power supply located in the Miltron cabinet. It powers the peripheral
boards in the Miltron cabinet, including the optional load cell interface board and A/D board for a weighing con-
veyor, the CPU board and the memory expansion board, and the monitor interface board.

Although the +12VDC and -12VDC are not adjustable, the +5VDC for the CPU is very sensitive. The power
supply must be adjusted accurately, so the actual voltage at the CPU board is between 4.95VDC and 5.1VDC as
measured by an accurate digital voltmeter.

The second power supply (PSO) is a 120-watt power supply which provides +12VDC, -12VDC, and +5VDC to the
peripheral boards located on the tunnel. This power supply provides for the adjustment of the +12VDC voltage, the
-12VDC voltage, and the +5VDC voltage. If these voltages require adjustment, set the +5VDC to provide no less than
+4.8VDC at the module electric box farthest from the power supply, as measured by an accurate digital voltmeter. If
necessary, adjust the +12VDC to 12.00VDC and the -12VDC to -12.00VDC as measured by an accurate digital voltmeter.
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If the +5VDC at the peripheral board nearest PSO is at least +5.25VDC when the voltage at the peripheral
board farthest from PSO is +4.8VDC or less, suspect loose MTA connections or inadequate wiring somewhere
between the nearest and farthest peripheral boards.

5. CPU (Processor) Board —The Central Processing Unit (CPU) processes data received from the various
inputs, stores information, and responds to each keypad entry with the appropriate action. It may be mounted in an
enclosure separate from its peripheral boards. The CPU contains E-PROMs programmed by the Milnor factory
with fixed instructions (software) that determine how the machine functions. Depending upon machine model/type,
the CPU chip can be either an Intel 8085 or an Intel 8088. 

Although the E-PROMs do not require battery backup, the CPU board utilizes a battery which normally as-
sures that the user-programmable memory will be retained for two to three months without external power. See
below and “IMPORTANT OWNER/USER INFORMATION . . .” (see Table of Contents).

6. Memory Expansion Board —Increases memory space available to the processor. This board is used with
8088 CPU board in some applications.

7. Battery —Provides memory retention backup when power is off. The battery is mounted directly on 8085 CPU
boards, and mounted separately for 8088 CPU boards. A capacitor on the 8088 CPU board provides enough power
to retain memory for several hours after the battery has been disconnected. Once fully charged (see “IMPORTANT
OWNER/USER INFORMATION . . .”), the battery backup is reliable for 90 days with no power applied.

8. Opto-Isolator Board —Optically isolates inputs to the CPU for electronic noise immunity. Opto-Isolators
are incorporated into the 8088 CPU board; thus this separate board is only required for 8085 CPUs.

9. I/O Board —16/8 input-output contains 16 solid-state signal input devices and eight output relays. The input
devices are capable of faithfully conducting a low VA 12VDC ground signal to the CPU. The output relays are socket-
mounted SPDT, 12VDC electromechanical relays with contacts capable of faithfully conducting a maximum of 25VA
at 110/120VAC (0.2 ampere or 200 milliamperes at 110/120VAC) or 12.5 VA at 24VAC (0.5 ampere or 500 milliam-
peres at 24VAC). The output will be either 24VAC or 110/120VAC depending on the machine model/type. 

These outputs and their power source are intended only to drive another relay with higher contact ratings, that
in turn may drive a pump, valve, solenoid, etc., from a separate power source. Never use these outputs to directly
drive a pump, valve, or solenoid unless the maximum current required never exceeds the above values.
Higher ampere or VA loads will burn out traces on the printed circuit board or possibly overload and dam-
age the control circuit transformer.

Standard I/O board—Used in all devices requiring I/O boards except those listed below.
High-speed I/O board—Used only in the following devices and configurations: E6N, J6N, and T6N
washer-extractors equipped and configured for both variable basket speed and electronic balancing; 
Milrail configured for high-speed boards; and all configurations of the M7E centrifugal extractor.

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

11. A/D Board (Analog to Digital Convertor) —Converts analog voltage signals, such as tempera-
ture, to a digital signal that can be utilized by the CPU. Up to a maximum of eight A/D channels may be provided
on a single board. Although seemingly identical, the A/D boards used to sense air temperature in the dryer, water
temperature in washer-extractors and dye machines, water temperature in the tunnel, and weight for a weighing
conveyor are all different. The different types are clearly marked with different part numbers, which are men-
tioned in the wiring diagram set and are not interchangeable.

12. D/A Board (Digital to Analog Convertor) —Converts digital signals from the processor to an ana-
log voltage between 0 and 5VDC (e.g., provides the analog signal to the dryer gas valve position actuator and dye
machine steam position actuator).
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13. CRT Board —Receives display instructions from the processor and generates the signals to the CRT to create
the desired displays; used in controllers such as the Miltron and Miltrac controllers and Device Master systems.

The CRT board can be plugged in backwards, even though the cabinet/bracketry makes
this difficult to do and labeling on the parent board states the proper orientation. Use care
to orient the board properly, otherwise microprocessor components may burn out.

14. Resistor Boards —Although seemingly identical, resistor boards are quite different. The different types
are clearly marked with different part numbers, which are mentioned in the wiring diagram set and are not
interchangeable.

a. For Temperature-Sensing System—Used with A/D board in washer-extractors and Dye-Extractors® as 
part of temperature-sensing system; not required on continuous batch washers because necessary circuitry
is included on other (standard) CBW printed circuit boards.

b. For Gas Valve—Used with D/A board in temperature control circuit of gas dryers; converts 0-5VDC to 
4-20 milliamperes for modulating gas valve.

c. For Steam Valve—Used with D/A board in temperature control circuit of older steam dryer models; converts
0-5VDC to 4-20 milliamperes for modulating steam valve. See “4-20MA Output Board” in this section.

15. Signal Conditioner for Thermocouple —Amplifies the output from a thermocouple so an A/D
board can use the signal.

16. Rotation Safety Board —Used in dryers. Reads rotational safety proximity switch to confirm that the
basket is turning.

17. Temperature Probes —Two types of temperature probes are used, depending on equipment type: 

Thermistor temperature probes—A temperature-sensitive resistor whose resistance changes with respect
to temperature; uses include washer-extractors, textile machines, and continuous batch washers.
Thermocouple temperature probes—A connection of dissimilar metals which produces a voltage with re-
spect to its temperature; uses include dryers.

18. Weigh Scale Interface Board —Regarding machine logic, this is located between the load cell of the
weighing conveyor (CONWA) and the weighing conveyor A/D board. It interprets data from the conveyor load cell
to the A/D board.

19. 4-20MA Output Board —Used on newer dye machines and steam dryers with temperature control. See
“Resistor Boards/c. For Steam Valve” in this section.

The Serial Communications Port
All Milnor  serial microprocessors have a serial port with a nine-pin receptacle and plug to pass data to other

devices via one of several special serial cables to Download or to Print data when their software supports these
functions (e.g., see programming information). For more information on the various separate serial cables required
for these functions, see external serial link cable information in this manual (see Table of Contents), if applicable. 
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Which Boards Are Used in Various Devices
Board

Device
8088
CPU

I/O OUTPUT A/D D/A CRT Opto-
Isolator

Temp
Sensing
Resistor

Gas
Valve

Resistor

Steam
Valve

4-20MA

 Signal
Condi-
tioner

Rotation
Safety

Weigh
Scale

Interface
COSHA 1 21 — — — — — — — — — — —
COBUC 1 21 —1 — — — — — — — — — —
DEVICE
MASTER 1 21 —1 — — 1 — — — — — — —
DRYER 1 11 1 14 12 — — — 12 —2 1 1 —

DYE 1 2 2 14 1 — — 1 — 1 — — —
LINEAR
COSTA 1 11 — — — — — — — — — — —
LINK

MASTER 1 — — — — — — — — — — — —
MILTRAC 1 — — — — 1 — — — — — — —

PRESS 1 21 11 1 — — — — — — — — —
EXTRACTO

R
1 11 11 — — — — — — — — — —

VERTSTO 1 2 — — — 1 — — — — — — —
W/E

(MARK I)
NOTE

7 11 11 13,4 —1 — 1 1 — — — — —
W/E

(MARK II) 1 11 11 13,4 —1 — — 1 — — — — —
CBW

System
1 2+1

per
mod-
ule

—1 1 per 84

mod-
ules
1,5,6

— 1 — — — — — — 15

1. Boards can be added for options

2. For gas dryers and steam dryers with temperature control

3. For washer-extractors with temperature option

4. Although seemingly identical, the A/D boards for sensing air temperature in dryers, water temperature in
washer-extractors and dye machines, water temperature in tunnels and weight for weighing conveyors are all
different.The different types have different part numbers, are clearly marked, and are not interchange-
able.

5. Required for CBW system with weighing conveyor

6. Required for Reuse/Cooldown and/or Overhead Fill tanks

7. The Mark I washer-extractor control used an 8085 CPU

NOTE: Additional boards may be required for certain other options.
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DIP Switches and How To Set Them
Every peripheral board has eight DIP switches which establish the address of each board so it may communicate
serially with its own CPU, as though on a “party line,” while sending and receiving only its own messages. In a
battery of machines, the DIP switch settings are identical for
each identical peripheral board in each identical machine (e.g.,
each first I/O board (I/O-1) in each washer-extractor has the
identical DIP switch setting). When a CPU must communicate
with a higher level control (e.g., when all dryers communicate
with the Milnet® system), the higher level control must know
the address of each CPU. For 8085 CPUs, a board-mounted
DIP switch performs this function; however, for the 8088 CPU,
the higher level control knows the address of each CPU be-
cause that information was established during configuration
(e.g., see Miltrac Address configure decision in the program-
ming manual for any device that communicates with Miltrac).
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DIP Switch Settings
Board A/D D/A I/O–1 I/O–2 I/O–3 I/O–4 Output–1 Output–2 Output–3

Device
COSHA — — 2–8 ON

1 OFF
1, 3–8 ON

2 OFF
3–8 ON
1,2 OFF

1,2,4–8 ON
3 OFF

— — —

COBUC — — 2–8 ON
1 OFF

1, 3–8 ON
2 OFF

3–8 ON
1,2 OFF

1,2,4–8 ON
3 OFF

2–4, 6–8 ON
1,5 OFF

1,3,4,6–8 ON
2,5 OFF

3,4,6–8 ON
1,2,5 OFF

DEVICE
MASTER

— — 2–8 ON
1 OFF

1, 3–8 ON
2 OFF

3–8 ON
1,2 OFF

— 2–4, 6–8 ON
1,5 OFF

1,3,4, 6–8 ON
2,5 OFF

3,4, 6–8 ON
1,2,5 OFF

DRYER 2–5, 7, 8, ON
1,6, OFF

2–4,7,8 ON
1,5,6 OFF

2–8 ON
1 OFF

1, 3–8 ON
2 OFF

— — 2–4, 6–8 ON
1,5 OFF

— —

DYE-
EXTRACTOR
®

2–5,7,8 ON
1,6 OFF

2–4,7,8 ON
1,5,6 OFF

2–8 ON
1 OFF

1, 3–8 ON
2 OFF

— — 2–4,6–8 ON
1,5 OFF

1,3,4,6–8 ON
2,5 OFF

3,4,6–8 ON
1,2,5 OFF

LINEAR
COSTA

— — 2–8 ON
1 OFF

1,3–8 ON
2 OFF

— — — — —

PRESS 2–5,7,8 ON
1,6 OFF

— 2–8
1 OFF

1,3–8 ON
2 OFF

3–8 ON
1,2 OFF

1,2,4–8 ON
3 OFF

2–4,6–8 ON
1,5 OFF

1,3,4,6–8 ON
2,5 OFF

—

CENTRI-
FUGAL
EXTRACTOR

— —
2-8 ON
1 OFF

1, 3-8 ON
2 OFF

3-8 ON
1,2 OFF —

2-4,6-8 ON
1,5 OFF

1,3,4, 6-8 ON
2,5 OFF —

VERTSTO — — 2–8 ON
1 OFF

1,3–8 ON
2 OFF

— — — — —

WASHER-
EXTRACTOR

2–5,7,8 ON
1,6 OFF

2–4,7–8 ON
1,5,6 OFF

2–8 ON
1 OFF

1,3–8 ON
2 OFF

— — 2–4,6–8 ON
1,5 OFF

1,3,4,6–8 ON
2,5 OFF

—

CBW® 
System

See schematics for DIP switch positions on Continuous Batch Washer and the MILTRON controller.

Shaded cells denote options.

In this example,
switches 1 thru 4
are OFF,ON,ON,
OFF, respectively.

FIGURE 1 (MSFDA401DE)

DIP Switch ON/OFF Positions
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THE HARDWARE IN SERIAL-TYPE MICROPROCESSORS
FOR MARK IV AND V MACHINES

General
Milnor® serial microprocessor controls are designed specifically for Milnor® machines and systems. Along

with certain external electromechanical relay logic and sensing devices, they control all machine and system func-
tions. Not every microprocessor includes all the components described in this section.

The Microprocessor Components
This is a list of all components for Milnor ® microprocessor controllers. Not every

Milnor ® microprocessor controller includes all the following components.

1. Keypad or Keyboard —Depending upon the model/type, the keypad may have 12, 30, or 58 buttons. The
different keypads are not interchangeable.

2. Keyswitch —Selects run/program modes. The key may be removed only in run. Never leave the key acces-
sible to unauthorized personnel.

3. Display —Depending upon the model/type, the display may be either liquid crystal, fluorescent, or CRT. The
different displays are not interchangeable.

4a. Power Supply (NOT for CBW ® System) —Converts control circuit AC voltage to +12VDC,
-12VDC, and +5VDC for the CPU board. On dryers and some other machines, a second, identical power supply
performs the same function for all the peripheral boards, which are mounted in an enclosure separate from the CPU.

A minimum 14AWG ground wire must be connected between the grounds on the CPU and the peripheral
board(s). This ground is installed at the factory when both enclosures are mounted on the same machine, as in
washer-extractors. The ground wire must be provided during installation when the CPU enclosure and its associated
peripheral board enclosures are remote from one another as in dryers. 
        Although the +12VDC and -12VDC are not adjustable, the +5VDC for the CPU is very sensitive. The power
supply must be adjusted most accurately, so the actual voltage at the CPU board is between 4.95VDC and
5.1VDC as measured by an accurate digital voltmeter.

4b. Power Supply (CBW ® System Only) —The Milnor CBW System utilizes two discrete power sup-
plies to convert control circuit AC voltage to +12 VDC, -12 VDC, and +5VDC for the CPU board and peripheral boards.

One power supply (ESPS) is a 40-watt power supply located in the Miltron cabinet. It powers the peripheral
boards in the Miltron cabinet, including the optional load cell interface board and A/D board for a weighing con-
veyor, the CPU board and the memory expansion board, and the monitor interface board.
        Although the +12VDC and -12VDC are not adjustable, the +5VDC for the CPU is very sensitive. The power
supply must be adjusted accurately, so the actual voltage at the CPU board is between 4.95VDC and 5.1VDC as
measured by an accurate digital voltmeter.

B

B

C



The second power supply (PSO) is a 120-watt power supply which provides +12VDC, -12VDC, and +5VDC to the
peripheral boards located on the tunnel. This power supply provides for the adjustment of the +12VDC voltage, the
-12VDC voltage, and the +5VDC voltage. If these voltages require adjustment, set the +5VDC to provide no less than
+4.8VDC at the module electric box farthest from the power supply, as measured by an accurate digital voltmeter. If
necessary, adjust the +12VDC to 12.00VDC and the -12VDC to -12.00VDC as measured by an accurate digital voltmeter.
         If the +5VDC at the peripheral board nearest PSO is at least +5.25VDC when the voltage at the peripheral board
farthest from PSO is +4.8VDC or less, suspect loose MTA connections or inadequate wiring somewhere between the
nearest and farthest peripheral boards.

5. CPU (Processor) Board —The Central Processing Unit (CPU) processes data received from the various
inputs, stores information, and responds to each keypad entry with the appropriate action. It may be mounted in an
enclosure separate from its peripheral boards. The CPU contains EPROMs programmed by the Milnor factory
with fixed instructions (software) that determine how the machine functions. Depending upon machine model/type,
the CPU chip can be an Intel 8085, an Intel 8088, or an Intel 80186. 

Although the EPROMs do not require battery backup, the CPU board utilizes a battery which normally assures
that the user-programmable memory will be retained for two to three months without external power. See below and
“IMPORTANT OWNER/USER INFORMATION . . .” (see Table of Contents).

6. Memory Expansion Board —Increases memory space available to the processor. This board is used with
8088 CPU board in some applications.

7. Battery —Provides memory retention backup when power is off. The battery is mounted directly on 8085 CPU
boards, and mounted separately for 8088 and 80186 CPU boards. A capacitor on the 8088 and 80186 CPU board
provides enough power to retain memory for several hours after the battery has been disconnected. Once fully
charged (see “IMPORTANT OWNER/USER INFORMATION . . .”), the battery backup is reliable for 90 days with
no power applied.

8. Opto-Isolator Board —Optically isolates inputs to the CPU for electronic noise immunity. Opto-Isolators
are incorporated into the 8088 and 80186 CPU board; thus this separate board is only required for 8085 CPUs.

9. I/O Board —16/8 input-output contains 16 solid-state signal input devices and eight output relays. The input
devices are capable of faithfully conducting a low VA 12VDC ground signal to the CPU. The output relays are socket-
mounted SPDT, 12VDC electromechanical relays with contacts capable of faithfully conducting a maximum of 25VA
at 110/120VAC (0.2 ampere or 200 milliamperes at 110/120VAC) or 12.5 VA at 24VAC (0.5 ampere or 500 milliam-
peres at 24VAC). The output will be either 24VAC or 110/120VAC depending on the machine model/type. 

These outputs and their power source are intended only to drive another relay with higher contact ratings, that
in turn may drive a pump, valve, solenoid, etc., from a separate power source. Never use these outputs to directly
drive a pump, valve, or solenoid unless the maximum current required never exceeds the above values.
Higher ampere or VA loads will burn out traces on the printed circuit board or possibly overload and dam-
age the control circuit transformer.
        This board has 25 status lights. One light blinks when the board is sending signals. Each of the 24 remaining
lights represent an input (green lights) or output (red lights) on that board, and illuminates when the corresponding
input or oututs is made. This board has two rotary dials which must be adjusted to set the board’s address (see
“Rotary Switches and How to Set Them” in this section). This board also has convenient test points that can be used
to test voltage to the board.  

THE HARDWARE IN SERIAL-TYPE MICROPROCESSORS
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Standard I/O board—Used in all devices requiring I/O boards except those listed below.
High-speed I/O board—Used only in the following devices and configurations: E6N, J6N, and T6N
washer-extractors equipped and configured for both variable basket speed and electronic balancing; 
Milrail configured for high-speed boards; and all configurations of the M7E centrifugal extractor.

10. Output Board —A 24-output board contains 24 output relays, the same board and relays as described
above.

11. A/D Board (Analog to Digital Convertor) —Converts analog voltage signals, such as tempera-
ture, to a digital signal that can be utilized by the CPU. Up to a maximum of eight A/D channels may be provided
on a single board. Although seemingly identical, the A/D boards used to sense air temperature in the dryer, water
temperature in washer-extractors and textile machines, water temperature in the tunnel, and weight for a weighing
conveyor are all different. The different types are clearly marked with different part numbers, which are men-
tioned in the wiring diagram set and are not interchangeable.

 This board has one status light. This light blinks when the board is communicating.  This board has two rotary
dials which must be adjusted to set the board’s address (see “Rotary Switches and How to Set Them”). This board
also has convenient test points that can be used to test voltage to the board.  

12. D/A Board (Digital to Analog Convertor) —Converts digital signals from the processor to an ana-
log voltage between 0 and 5VDC (e.g., provides the analog signal to the dryer gas valve position actuator and dye
machine steam position actuator).

This board has one status light. This light blinks when the board is communicating. This board has two rotary
dials which must be adjusted to set the board’s address (see “Rotary Switches and How to Set Them”). This board
also has convenient test points that can be used to test voltage to the board.  

13. CRT Board —Receives display instructions from the processor and generates the signals to the CRT to create
the desired displays; used in controllers such as the Miltron and Miltrac controllers and Device Master systems.

The CRT board can be plugged in backwards, even though the cabinet/bracketry makes
this difficult to do and labeling on the parent board states the proper orientation. Use care
to orient the board properly, otherwise microprocessor components may burn out.

14. Resistor Boards —Although seemingly identical, resistor boards are quite different. The different types
are clearly marked with different part numbers, which are mentioned in the wiring diagram set and are not
interchangeable.

a. For Temperature-Sensing System—Used with A/D board in washer-extractors and Dye-Extractors® as 
part of temperature-sensing system; not required on continuous batch washers because necessary circuitry
is included on other (standard) CBW printed circuit boards.

b. For Gas Valve—Used with D/A board in temperature control circuit of gas dryers; converts 0-5VDC to 
4-20 milliamperes for modulating gas valve.

c. For Steam Valve—Used with D/A board in temperature control circuit of older steam dryer models; converts
0-5VDC to 4-20 milliamperes for modulating steam valve. See “4-20MA Output Board” in this section.
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15. Signal Conditioner for Thermocouple —Amplifies the output from a thermocouple so an A/D
board can use the signal.

16. Rotation Safety Board —Used in dryers. Reads rotational safety proximity switch to confirm that the
basket is turning.

17. Temperature Probes —Two types of temperature probes are used, depending on equipment type: 

Thermistor temperature probes—A temperature-sensitive resistor whose resistance changes with respect
to temperature; uses include washer-extractors, textile machines, and continuous batch washers.
Thermocouple temperature probes—A connection of dissimilar metals which produces a voltage with re-
spect to its temperature; uses include dryers.

18. Weigh Scale Interface Board —Regarding machine logic, this is located between the load cell of the
weighing conveyor (CONWA) and the weighing conveyor A/D board. It interprets data from the conveyor load cell
to the A/D board.

19. 4-20MA Output Board —Used on newer textile machines and steam dryers with temperature control.
See “Resistor Boards/c. For Steam Valve” in this section.

20. 8 Out/16 In Chemical Flow Meter Board —This board is used with the metered chemical injec-
tion option on textile machines. Eight outputs and eight counters are respectively assigned to chemical valves and
chemical flow meters. Two of the counters are non-isolated direct inputs to the microprocessor on this board and
are capable of of counting pulses of 0 to 5 VDC at a frequency of up to 10kHz. the remaining six counters are
optically isolated from the peripheral board microprocessor and are capable of counting pulses from 0 to 12 VDC
at a frequency up to 150 Hz.

The Serial Communications Port
All Milnor  serial microprocessors have a serial port with a nine-pin receptacle and plug to pass data to other

devices via one of several special serial cables to Download or to Print data when their software supports these
functions (e.g., see programming information). For more information on the various separate serial cables required
for these functions, see external serial link cable information in this manual (see Table of Contents), if applicable. 
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Which Boards Are Used in Various Devices
Board

Device
CPU I/O Output A/D D/A CRT Opto-

Isolator

Temp
Sensing
Resistor

Gas
Valve

Resistor

Steam
Valve

4-20MA

 Signal
Condi-
tioner

Chem
Flow
Meter

Rotation
Safety

Weigh
Scale

Interfac
e

COSHA 1 21 — — — — — — — — — — — —
COBUC 1 21 —1 — — — — — — — — — — —
DEVICE

MASTER* 1 21 —1 — — 1 — — — — —
—

— —
DRYER 1 2 1 14 12 — — — 12 —2 1 — 1 —

TEXTILE* 1 1 2 14 1 — — 1 — 1 — 01 — —
LINEAR
COSTA 1 11 — — — — — — — — — — — —

LINK
MASTER 1 — — — — — — — — — — — — —

MILTRAC* 1 — — — — 1 — — — — — — — —

PRESS 1 21 11 1 — — — — — — — — — —

EXTRACTO
R

1 2 11 — — — — — — — — — — —

VERTSTO 1 2 — — — 1 — — — — — — — —

W/E
(MARK I)

NOTE
7 11 11 13,4 —1 — 1 1 — — — — — —

W/E
(MARK II) 1 11 11 13,4 —1 — — 1 — — — — — —

CBW

System*
1 2+1

per
mod-
ule

—1 1 per 84

mod-
ules
1,5,6

— 1 — — — — — — — 15

*80186 CPU

1. Boards can be added for options

2. For gas dryers and steam dryers with temperature control

3. For washer-extractors with temperature option

4. Although seemingly identical, the A/D boards for sensing air temperature in dryers, water temperature in
washer-extractors and dye machines, water temperature in tunnels and weight for weighing conveyors are all
different.The different types have different part numbers, are clearly marked, and are not interchange-
able.

5. Required for CBW system with weighing conveyor

6. Required for Reuse/Cooldown and/or Overhead Fill tanks

7. The Mark I washer-extractor control used an 8085 CPU

NOTE: Additional boards may be required for certain other options.
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Rotary Switches and How To Set Them
The Input/Output board, the Output board, the A/D board, and the D/A board each have two rotary switches

which establish the address for each board. This allows the boards to communicate serially with its own CPU, as
though on a “party line,” while sending and receiving its own messages. In a battery of machines, the rotary switches
are identical for each identical peripheral board in each identical machine (e.g., each first I/O board (I/O-1) in each
washer-extractor has the identical rotary switch setting). When a CPU must communicate with a higher level control
(e.g., when all dryers communicate with the Milnet® system), the higher level control must know the address of
each CPU. For 8088 CPUs, the high level control knows the address of each CPU because that information was
established during configuration (e.g., see Miltrac Address configure decision in the programming manual for any
device that communicates with Miltrac).

Rotary Switch Settings
  Board

Device

A/D D/A I/O-1 I/O-2 I/O-3 I/O-4 Output-1 Output-2 Output-3
SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1 SW2 SW1

COSHA 0 1 0 2 0 3 0 4

COBUC 0 1 0 2 0 3 0 4

Device
Master

0 1 0 2 0 5 1 1 1 2 1 3

Dryer 2 1 3 1 0 1 0 2 1 1

Textile 2 1 3 1 0 1 0 2 1 1 1 2 1 3

Linear
Costo

0 1 0 2

One-stage
Press 

3 1 0 1 0 2 0 3 1 1

Two-stage
Press

2 1 0 1 0 2 0 3 0 4 1 1 1 2

Extractor 0 1 0 2 0 3 0 4 1 1 1 2

Versto 0 1 0 2

Washer-
Extractor

2 1 3 1 0 1 0 2 1 1 1 2 1 3

CBW 
system

See schematics for rotary switch positions on Continuous Batch Washers and the MILTRON controller.

Shaded cells represent optional boards.
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