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BMP720097/25142 

PELLERIN MILNOR CORPORATION 

LIMITED STANDARD WARRANTY 

We warrant to the original purchaser that MILNOR machines including electronic hardware/software 
(hereafter referred to as “equipment”), will be free from defects in material and workmanship for a 
period of one year from the date of shipment (unless the time period is specifically extended for 
certain parts pursuant to a specific MILNOR published extended warranty) from our factory with no 
operating hour limitation. This warranty is contingent upon the equipment being installed, operated 
and serviced as specified in the operating manual supplied with the equipment, and operated under 
normal conditions by competent operators. 

Providing we receive written notification of a warranted defect within 30 days of its discovery, we 
will—at our option—repair or replace the defective part or parts, EX Factory (labor and freight 
specifically NOT included). We retain the right to require inspection of the parts claimed defective in 
our factory prior to repairing or replacing same. We will not be responsible, or in any way liable, for 
unauthorized repairs or service to our equipment, and this warranty shall be void if the equipment is 
tampered with, modified, or abused, used for purposes not intended in the design and construction 
of the machine, or is altered in any way without MILNOR's written consent.  

Parts damaged by exposure to weather, to aggressive water, or to chemical attack are not covered 
by this warranty. For parts which require routine replacement due to normal wear—such as gaskets, 
contact points, brake and clutch linings, belts, hoses, and similar parts—the warranty time period is 
90 days. 

We reserve the right to make changes in the design and/or construction of our equipment (including 
purchased components) without obligation to change any equipment previously supplied. 

ANY SALE OR FURNISHING OF ANY EQUIPMENT BY MILNOR IS MADE ONLY UPON THE EXPRESS 
UNDERSTANDING THAT MILNOR MAKES NO EXPRESSED OR IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR USE OR PURPOSE OR ANY OTHER 
WARRANTY IMPLIED BY LAW INCLUDING BUT NOT LIMITED TO REDHIBITION. MILNOR WILL NOT 
BE RESPONSIBLE FOR ANY COSTS OR DAMAGES ACTUALLY INCURRED OR REQUIRED AS A RESULT 
OF:  THE FAILURE OF ANY OTHER PERSON OR ENTITY TO PERFORM ITS RESPONSIBILITIES, FIRE 
OR OTHER HAZARD, ACCIDENT, IMPROPER STORAGE, MIS-USE, NEGLECT, POWER OR 
ENVIRONMENTAL CONTROL MALFUNCTIONS, DAMAGE FROM LIQUIDS, OR ANY OTHER CAUSE 
BEYOND THE NORMAL RANGE OF USE.  REGARDLESS OF HOW CAUSED, IN NO EVENT SHALL 
MILNOR BE LIABLE FOR SPECIAL, INDIRECT, PUNITIVE, LIQUIDATED, OR CONSEQUENTIAL COSTS 
OR DAMAGES, OR ANY COSTS OR DAMAGES WHATSOEVER WHICH EXCEED THE PRICE PAID TO 
MILNOR FOR THE EQUIPMENT IT SELLS OR FURNISHES. 

THE PROVISIONS ON THIS PAGE REPRESENT THE ONLY WARRANTY FROM MILNOR AND NO OTHER 
WARRANTY OR CONDITIONS, STATUTORY OR OTHERWISE, SHALL BE IMPLIED. 

WE NEITHER ASSUME, NOR AUTHORIZE ANY EMPLOYEE OR OTHER PERSON TO ASSUME FOR US, 
ANY OTHER RESPONSIBILITY AND/OR LIABILITY IN CONNECTION WITH THE SALE OR FURNISHING 
OF OUR EQUIPMENT TO ANY BUYER. 
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  How to Get the Necessary Repair Components 

  PELLERIN MILNOR CORPORATION 

  BIUUUD19 (Published)   Book specs-  Dates: 20081231 / 20081231 / 20081231  Lang: ENG01  Applic: UUU  
  How to Get the Necessary Repair Components  

 

This document uses Simplified Technical English.  
Learn more at http://www.asd-ste100.org. 
 
You can get components to repair your machine from the approved supplier where you got this 
machine. Your supplier will usually have the necessary components in stock. You can also get 
components from the Milnor® factory. 

Tell the supplier the machine model and serial number and this data for each necessary component: 
• The component number from this manual 
• The component name if known 
• The necessary quantity 
• The necessary transportation requirements 
• If the component is an electrical component, give the schematic number if known. 
• If the component is a motor or an electrical control, give the nameplate data from the used 

component. 

To write to the Milnor factory: 
Pellerin Milnor Corporation 
Post Office Box 400 
Kenner, LA 70063-0400 
UNITED STATES 
  
Telephone: 504-467-2787 
Fax: 504-469-9777 
Email: parts@milnor.com 

— End of BIUUUD19 —  
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  How to Use Milnor® Electrical Schematic Diagrams 

  PELLERIN MILNOR CORPORATION 

  BIUUUK01 (Published)   Book specs-  Dates: 20130308 / 20130308 / 20130308  Lang: ENG01  Applic: PCR UUU  
  How to Use Milnor® Electrical Schematic Diagrams  

Milnor® electrical schematic manuals contain a table of contents/component list and a set of 
schematic drawings. These documents are cross referenced and must be used together. 

The table of contents/components list shows, for every component on every schematic in the 
manual, the component item number (explained in detail below), statement of function, parent 
schematic number, part number, description and electric box location. In older manuals, two 
component lists are provided: List 1 sorts the components by function, and List 2 by type of 
component. Newer schematic manuals include only the list sorted by component number. 

The schematic drawings use symbols for each electromechanical component, and indicate the 
function of each. Integrated circuits are not shown, but the function of each microprocessor input 
and output is stated. Certain electrical components not pertinent to circuit logic, such as wire 
connectors, are not represented on the schematic. 

Most machines require several schematics to describe the complete control system and all the 
options available on the included models. In most manuals there are some schematic pages that 
don't apply to your specific machine because certain options and configurations are mutually 
exclusive or are not necessary in all markets. You may find it helpful to mark or remove such 
pages. A schematic page that only applies to a subset of machines will normally state, in the title, 
which models and/or options it covers. Compare this with the nameplate on your machine and 
with your purchase records. 

Each schematic is devoted to circuits with common functions (e.g., microprocessor inputs, motor 
contactors). Schematics appear in the manual in alphanumeric order.  

1.  Component Prefix Classifications and Descriptions  
Component item numbers consist of up to six characters and appear as part of a component's 
symbol on the schematic. The first two characters indicate the general class of component, and 
the remaining characters are a mnemonic for the function. For example, “CD” is the code for all 
time delay relays, and “SR” stands for safety reset. Thus, CDSR is a time delay relay that serves 
as a safety reset. 

The following are descriptions of electrical components used in Milnor® machines. Descriptions 
are in alphabetical order by the component class code (two character prefix). 

Note 1: Some component class codes do not have a corresponding symbol, but are represented by a box 
and an accompanying note describing the component. Examples of such codes are BA (printed circuit 
board), ED (electronic display), and ES (electronic power supply). 

BA=Printed Circuit Board—Insulating substrate on which a thin pattern of copper conductors 
has been formed to connect discrete electronic components also mounted on the board. 

CB=Circuit Breaker (Figure 1)—Automatic switch that opens an electric circuit in abnormal 
current conditions (e.g., an overload). 

Figure 1: Circuit Breaker (CB) 

  
CD=Control, Time Delay Relay (Figure 2)—A relay whose contacts switch only after a fixed 

or adjustable delay, once voltage has been applied to its coil. The contacts switch back to 
normal (de-energized state) immediately when the voltage is removed. 

24



How to Use Milnor® Electrical Schematic Diagrams

PELLERIN MILNOR CORPORATION

Figure 2: Time Delay Relay (CD) 

Coil and Contacts Legend 

. 

A. Coil
B. Contacts

CL=Control, Latch Relay (Figure 3)—A relay which latches in an energized or set position 
when operated by one coil (the latch/set coil). The relay stays latched even though coil voltage 
is removed. The relay releases or unlatches when voltage is applied to a second coil (the 
unlatch/reset coil). 

Figure 3: Latch Relay (CL) 
Coils and Contacts 11 or (14)pin Legend 

. 

A. Coils
B. Contacts

CR=Control, Relay (Figure 4)—A relay whose contacts switch immediately when voltage is 
applied to its coil and revert to normal when the voltage is removed. 

Figure 4: Standard Relay (CR) 

Coils and Contacts Legend 

. 

A. Coil
B. Contacts

CP=Control, Photo-Eye (Figure 5)—Photo-eyes sense the presence of an object without direct 
physical contact. Photo-eyes consist of a transmitter, receiver, and output module. These 
components may be housed in one assembly with the transmitter bouncing light off of a 
reflector to the receiver, or these components can be housed in two separate assemblies with 
the transmitter pointed directly at the receiver. The photo-eye can be set to turn on its output 
either when the light beam becomes blocked (dark operate) or when it becomes un-blocked  
(light operate). 

(Q) (K)

(7)

(V)

(7+V)
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Figure 5: Photo-eye (CP) 

Symbols Legend 

 
.      

A.  Example of single 
assembly 

B.  Example of two separate 
assemblies 

 
CS=Control, Contactor/Motor Starter (Figure 6)—A relay capable of handling heavier 

electrical loads, usually a motor. 

Figure 6: Other Control Symbols 

  
EB=Electric Buzzer (Figure 6)—An audible signaling device. 
EC=Electric Clutch (Figure 6)—A clutch consists of a coil and a rotor. The rotor has two 

separate rotating plates. These plates are free to rotate independent of each other until the coil 
is energized. Once energized the two plates turn as one. 

ED=Electronic Display—A visual presentation of data, such as an LCD (liquid crystal display), 
LED (light emitting diode) display, or VFD (vacuum florescent display). 

EF=Electric Fuse (Figure 6)—A fuse is an over-current safety device with a circuit opening 
fusible member which is heated and severed by the passage of over-current through it. 

EL=Electric Light (Figure 6)—Indicator lights may be either incandescent or fluorescent. 
EM=Electro Magnet Solenoid—A device consisting of a core surrounded by a wire coil through 

which an electric current is passed. While current is flowing, iron is attracted to the core (e.g., 
a pinch tube drain valve solenoid). 

ES=Electronic Power Supply—A device that converts AC (alternating current) to filtered and 
regulated DC (direct current). The input voltage to the power supply is usually 120 or 240 
VAC. The output is +5, +12, and -12 VDC. 

ET=Thermal Overload (Figure 7)—A safety device designed to protect a motor. A thermal 
overload consists of an overload block, heaters, and an auxiliary contact. The auxiliary contact 
is normally installed in a safety (three-wire) circuit that stops power to the motor contactor 
coil when a motor overload occurs. 
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Figure 7: Thermal Overload (ET) 

Schematic Symbol Legend 

 
.    

A.  Heater (one per phase) 
B.  Overload relay; contacts open if overload 

condition exists 

 
EX=Electrical Transformer (Figure 8)—A device that transfers electrical energy from one 

isolated circuit to another, often raising or lowering the voltage in the process. 
KB=Keyboard—Device similar to a typewriter for making entries to a computer. 
MN=Electronic Monitor (CRT)—A cathode ray tube used for visual presentation of data. 
MR=Motors (Figure 9)—Electromechanical device that converts electrical energy into 

mechanical energy. 

Figure 8: Transformer (EX)  Figure 9: Electric Motor (MR) 

   

 

    
MV=Motor (Variable Speed) Inverter—To vary the speed of an AC motor, the volts to 

frequency ratio must be kept constant. The motor will overheat if this ratio is not maintained. 
The motor variable speed inverter converts three phase AC to DC. The inverter then uses this 
DC voltage to generate AC at the proper voltage and frequency for the commanded speed. 

Note 2: Switch symbols used in the schematics and described below always depict the switch in its un-
actuated state. 

PX=Proximity Switch (Figure 10)—A device which reacts to the proximity of an target without 
physical contact or connection. The actuator or target causes a change in the inductance of the 
proximity switch which causes the switch to operate. Proximity switches can be two-wire 
(AC) or three-wire (DC) devices. 
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Figure 10: Proximity Switches (PX) 

Switch Symbols Legend 

 
.        

A.  Alternating current 
proximity switch 

B.  Direct current proximity 
switch 

 
SC=Switch, Cam Operated (Figure 11)—A switch in which the electrical contacts are opened 

and/or closed by the mechanical action of a cam(s). Applications include 35-50 pound timer 
operated machines, Autospot, timer reversing motor assembly, and some balancing systems. 

SH=Switch, Hand Operated (Figure 12)—A switch that is manually operated (e.g., Start 
button, Master switch, etc.). 

Figure 11: Cam Switch (SC)  Figure 12: Hand Operated Switch 
(SH) 

   

 

   
 
SK=Switch, Key Lock (Figure 13)—A switch that requires a key to operate. This prevents 

unauthorized personnel from gaining access to certain functions (e.g., the Program menu). 
SL=Switch, Level Operated (Figure 14)—A switch connected to a float that causes the switch 

to open and close as the level changes. 

Figure 13: Key Switch (SK)  Figure 14: Level Switch (SL) 

   

 

    
SM=Switch, Mechanically Operated (Figure 15)—A switch that is mechanically operated by a 

part of or the motion of the machine (e.g., door closed switch, tilt limit switches, etc.) 
SP=Switch, Pressure Operated (Figure 16)—A switch in which a diaphragm presses against a 

switch actuator. 
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Figure 15: Mechanical Switch (SM)  Figure 16: Pressure Switch (SP) 

   

 

    
ST=Switch, Temperature Operated (Figure 17)—A switch that is actuated at a preset 

temperature (e.g., dryer safety probes) or has adjustable set points (e.g., Motometers or 
Combistats). 

TB=Terminal Board (Figure 18)—A strip or block for attaching or terminating wires. 

Figure 17: Temperature Switch 
(ST) 

 Figure 18: Terminal Board (TB) 

   

 

   

 
VE=Valve, Electric Operated (Figure 19)—A valve operated by an electric coil to control the 

flow of fluid. The fluid can be air, water or hydraulic. 

Figure 19: Electrically Operated 
Valve (VE) 

  
ZF=Rectifier (Figure 20)—A solid state device that converts alternating current to direct 

current. 
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Figure 20: Bridge Rectifier (ZF) 

Component Symbol Legend 

 
.            

A.  Alternating current input 
B.  Direct current output 

 

Figure 21: Bridge Rectifier 

Component Legend 

 
.        

A.  Alternating current in 
B.  Negative direct current 

out 
C.  Positive direct current out 

 
WC=Wiring Connector—A coupling device for joining two cables or connecting a cable to an 

electronic circuit or piece of equipment. Connectors are male or female, according to whether 
they plug into or receive the mating connector. 

2.  Component Terminal Numbering  

 

CAUTION  1 : Risk of Mis-wiring—Due to electrical component manufacturing 
inconsistencies, the pin numbers imprinted on components such as connectors and relay bases 
used on Milnor machines often do not correspond to the pin numbers shown in the schematics. 
• Ignore pin numbers imprinted on in-line connectors (e.g., Molex connectors) and relay 

bases. 
• Use the pin identification illustrations herein to identify pins on these components.  
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Figure 22: Plug-in Relays 

11-pin Relay with Grey Base Legend 

14-pin Relay with Grey Base (older) 

14-pin Relay with Black Base (newer) 

14-pin Relay with Beige Base (rare) 

.          

Left.  View of 
relay 
and 
base 

Right.  Same 
view, 
show- 
ing pin 
num- 
bers 
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Note 3: Relay functional names ending with the letter "M" (e.g., CRxxM) are not discrete components but 
are a component of a printed circuit board. They are usually not individually replaceable. 

Figure 23: AMP Connector Pin Locations 

36-pin Connector 

 
18-pin Connector Legend 

.                

A.  View of mating halves of connector 
B.  Same view, showing assigned pin numbers 

 

32



How to Use Milnor® Electrical Schematic Diagrams   

PELLERIN MILNOR CORPORATION   

Figure 24: Molex Connector Pin Locations 

15-pin Connector 9-pin Connector 

6-pin Connector 4-Pin Connector 

2-pin Connector Legend 
A.  View of mating halves of connector 
B.  Same view, showing assigned pin numbers 

.       
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Figure 25: Pressure Switch 

Component Legend 

 
.        

A.  Contact 1—Normally open 
B.  Contact 2—Normally closed 
C.  Contact 3—Common 

 

Figure 26: Toggle Switch 

Component Legend 

.    

A.  Normally closed contacts 
B.  Common contacts 
C.  Normally open contacts 
D.  Pole 

 

Figure 27: Switch with Replaceable Contact Blocks 

Rotary or Push-button Switch Component Legend 

 
.      

A.  Terminal 7 
B.  Terminal 8 
C.  Terminal 4 if normally open; terminal 1 if normally closed 
D.  Terminal 5 if normally open; terminal 2 if normally closed 
E.  Terminal V 
F.  Terminal 9 
G.  Terminal Q if normally open; terminal K if normally closed 
H.  Terminal 6 if normally open; terminal 3 if normally closed 
I.  Terminal W 
J.  Terminal X 
K.  Terminal R if normally open; terminal L if normally closed 
L.  Terminal S if normally open; terminal M if normally closed  

3.  Features of Milnor® Electrical Schematic Diagrams  
Document BMP010012 (following this section) is a sample schematic, based on a schematic 
diagram for the Milnor® gas dryer. For the purposes of this exercise, the schematic is shown gray 
and explanations of the items on the schematic are shown black. 

The item numbers below correspond to the circled item numbers shown on the drawing. 
1. The first six characters of the drawing number (W6DRYG) indicate that this is a wiring 

diagram (W), identify the generation of controls (6), and identify the type of machine 
(DRYG=Gas Dryer). These characters appear in the drawing number of every schematic in 
the set.  

The characters following the first six are unique to each drawing. The two characters 
identified as the page number are an abbreviation for the function performed by the depicted 
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circuitry (S+=three-wire circuit) and establish the order in which the schematic occurs in the 
manual (schematics are arranged in alpha-numeric order in the manual). 

Whenever circuitry changes are significant enough to warrant publishing a new schematic 
drawing, the new drawing number will be the same as the old except for the major revision 
letter (A in the example). 

2. Included in the drawing title are the class of control system, the title of this circuit, and the 
circuit voltage. 

3. Line numbers are provided along the bottom edge of the drawing. These permit service 
personnel in the field and at the Milnor® factory to quickly relate circuit locations when 
discussing troubleshooting over the phone. Page and line numbers are referenced on the 
drawing as explained in items five and six below. 

4. Relay contacts show the page and line number on which the relay coil may be found. This is 
the type of cross referencing most frequently used in troubleshooting. 

5. Relay coils show the page and line number on which its associated contacts are located. 
6. Relay contacts and relay coils show the physical location of the relay. 
7. The designation MTA applies to electronic circuit board connections. Typically, a control 

system will contain several different types of circuit boards and one or more boards of each 
type. A numerical suffix identifies the board type and a numerical prefix identifies which one 
of several boards of a given type is being depicted. For example, the designation 1MTA5 
identifies this as the first I/O board (8 output, 16 input board) in the control system. As shown 
on the drawing, a pin number follows the board number, separated by a dash. Thus, 1MTA5-
9 is pin 9 on this board. The numerical designations for board types vary from one control 
system to another. Some of the board types commonly encountered on the Mark V and Mark 
VI washer-extractor control and their designations are as follows: 

• MTM1-MTM8 = Mother board 
• MTA1-MTA5 = 8 output, 16 input (8/16) boards 
• MTA11-MTA14 = 24 output boards 
• MTA30-MTA40 = processor boards 
• MTA41-MTA43 = digital to analog (D/A) boards 
• MTA51-MTA55 = analog to digital (A/D) boards 
• MTA81-MTA85 = balance A-D board 

The complete listing of the boards utilized in a given control system can be found in the 
component list for that system. 

8. Wire numbers, as described earlier in this section, are shown at appropriate locations on the 
schematic drawing. 

9. Where diamond symbols appear at the end of a conductor, these are match points for 
continuing the schematic on another drawing. The page and line number that continues the 
circuit is printed adjacent to the diamond symbol. Where more than one match point appears 
on the referenced page, match diamonds containing corresponding letters. 

— End of BIUUUK01 —  
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9

6

This indicates on which
schematic page and
line number the relay

contacts of this coil (on Line
08) are located (i.e.,

W6DRYGS+, Lines 9 and 11).

This is the physical
location of the relay on
the machine. Row and
column numbers are

shown on the appropriate
tag for each relay tray.

A

B

Position

2A1M
Relay Tray

Number
Row

Column
Function

(M=Main Air)

Any relay that ends
with an "M" is
located on an

electronic board.

S+09 S+11

S+11

Normally
open

contacts

Normally
closed

contacts

7-1 contact

8-2 contact

9-3 contact

V-K contact

7-4 contact

8-5 contact

9-6 contact

V-Q contact

Contact not used

Drawing and line where
contact is located

1 2 3 4

BMP010012 (left) / 2018343

7 1MTA5-6

Pin number

Board MTA group designation

Mass termination assembly

MTA designation on board

An MTA is a connection on an
electronic circuit board. The

notes and the tag page locate
the appropriate board.
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1

2

3

8
Wire identification marking.

This designation is
stamped on the wire every
6 inches and is used with
the signal routing table.

Page line
numbers

Major revision
(letter)

Page number
(S+)

Machine type
(Gas fired dryer)

6th generation
of controls

W = Wiring

Class of control system

Title of this circuit
Voltage of this circuit

4This indicates on which
page (W6DRYGS+) and

line number (08) the relay
coil can be found for this

set of contacts

BMP010012 (right) / 2018343
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On-Site Control Connections for Shuttles With Mark 5 Controls
This document covers typical connection procedures for shuttles used in Miltrac and MultiTrac
systems. Special conditions not shown here may also arise. Contact Milnor Technical Support for
assistance with conditions not shown. Referring to Figure 1, the types of on-site connections vary
with the combination of:

• shuttle type: 1) heavy frame, traversing, 2) light frame, traversing, or 3) elevate-only, and
• system control type: 1) Miltrac in a central controls mounting panel (belt box), 2) MultiTrac,

or 3) shuttle stand-alone.

Figure 1: Shuttle On-Site Connection Points for Various Shuttle and System Types

Heavy Frame Traversing Shuttle / Belt Box Heavy Frame Traversing Shuttle / MultiTrac

Light Frame Traversing Shuttle / Belt Box or MultiTrac Legend

Elevate-only Shuttle / Belt Box or MultiTrac Stand-alone
Shuttle (see
Section 4)

.

1.  Shuttle
2.  Shuttle control box
3.  Festoon box
4.  Belt box (if older system)
5.  MultiTrac (if newer sys.)
6.  Dedicated controller box
A.  Conductor set “A”
   A1.  See Section 1.1
   A2.  See Section 1.1
   A3.  See Section 1.2
   A4.  See Section 1.2
B.  Conductor set “B”
   B1.  See Section 2.1
   B2.  See Section 2.1
   B3.  See Section 2.2
   B4.  See Section 2.2
C.  Conductor set “C”
   C1.  See Section 3.1
   C2.  See Section 3.1
   C3.  See Section 3.2
   C4.  See Section 3.2

As shown in Figure 1, three sets of control conductors, “A”, “B”, and “C”, commonly occur.
These may be segmented, with some segments prefabricated and some fabricated on site. This
document addresses all cabling and distinguishes between the two conditions.
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1. Conductor Set “A” (see Figure 1)
Conductor set “A” applies to systems with Miltrac in a central controls mounting panel (belt box)
and stand-alone shuttles with a dedicated controller box. In belt box systems, the shuttle processor
board, keypad, display, and certain faceplate controls are located in the belt box. With stand-alone
shuttles, these controls are located in a dedicated controller box. Conductor set “A” connects
between the points in the shuttle control box and those in the belt box or dedicated controller box
shown in Table 1.

Table 1: Shuttle (control box)-To-Shuttle Controller Connections (in belt box or dedicated controller
box)

Connection Point

In Shuttle Control
Box and Festoon

Box*

On Shuttle
Controller in Belt

Box or Small
Electric Box

Purpose Cable Specification

Connector Pin Connector Pin
TB 6 TBA 6Earth

ground
One conductor: 14AWG (2.5mm²)
with 600VAC insulation (ground terminal) (ground terminal)

TB 19** WCM 1**
TB 15 WCM 2
TB 23 WCM 4
TB 16 WCM 5
TB 5 WCM 6
TB 6 WCM 7

120VAC
faceplate
controls

Multi-conductor cable: 18AWG
(1.0mm²) with 300VAC color coded
insulation. Ground unused wires on
one end only.

TB 4 WCM 9
1MTA33 1 or 2

TB 106
(serial link #2 low)

1MTA33 3 or 4

Internal
(board-to-
board) serial
link*

Two-conductor shielded cable:
18AWG (1.0mm²) twisted pair with
300VAC color coded insulation and
85% braided shield. Ground shield
one end only.

TB 107
(serial link #2 high)

* Tags in the festoon box identify which terminal strip pins in the festoon box correspond to
the connection points in the shuttle control box.
** The gate-operated safety switch(es) for safety fencing to be supplied by the customer are
wired in series between these points.

The procedures for on-site installation of cabling, including any intermediate segments of
conductor set “A” are provided in the following sub-sections. The connection points may be on
terminal blocks, terminal strips, mating connectors or wire-to-wire. Where possible, segments
pre-fabricated at the factory use mating connectors that need only be plugged together. For
segments that will be fabricated on site, the mating connectors and pins are provided in a bag
located in the control box or cabinet.
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1.1. A1-to-A2: Shuttle-to-Festoon Box (Milnor-supplied Festoon Cable)—The
festoon cable is fabricated at the Milnor factory. It contains the control conductors for the
120VAC faceplate controls and an internal serial link comprising conductor set A. It also
contains three-phase power conductors which only run between the shuttle and the festoon box
(where shuttle power is connected). At A1, secure the festoon cable to the shuttle at the shuttle
junction box and plug together the mating connectors that were pre-wired to the 120VAC
conductors. Use white caps (wire-to-wire) to connect the individually tagged and/or color coded
three phase power conductors and serial link conductors. Connect the serial cable shields together
also.

The festoon cable is shipped attached and pre-wired to the small festoon box at A2. At the site,
the box need only be mounted on the rail or wall.

1.2. A3-to-A4: Festoon Box-to-Belt Box (fabricated on site)—Whether the connections
at A3 are made in the festoon box, as with heavy frame shuttles or in the shuttle control box, as
with light frame shuttles, the connections are the same. Tags in the festoon box identify which
terminal strip pins in the festoon box correspond to the shuttle control box connection points.
Refer to Table 1 in either case.

2. Conductor Set “B” (see Figure 1)
Conductor set “B” applies to MultiTrac systems. In such systems, the shuttle processor board is
located in the shuttle control box and communicates with MultiTrac via two or more serial links.
Also, certain Shuttle faceplate controls are located on the MultiTrac cabinet. Conductor set “B”
connects between the points in the shuttle control box and those in the MultiTrac cabinet shown
in Table 2.
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Table 2: Shuttle (control box)-To-MultiTrac (cabinet) Connections

Connection Point
In Shuttle Control
Box and Festoon

Box**

In MultiTrac
CabinetPurpose Cable Specification

Connector Pin Connector Pin
TB 6 TBA 6Earth

ground
One conductor: 14AWG (2.5mm²)
with 600VAC insulation (ground terminal) (ground terminal)

TB 4 *TBC 4
TB 5 *TBC 5
TB 15 *TBC 15
TB 16 *TBC 16

120VAC
faceplate
controls

Multi-conductor cable: 18AWG
(1.0mm²) with 300VAC color coded
insulation. Ground unused wires on
one end only.

TB 18*** *TBC 19***
On Shuttle

Processor Board
In MultiTrac

Cabinet
1MTA32 1or 2 Miltrac SRLMiltrac

serial link 1MTA32 3 or 4 Miltrac SRH
1MTA29 1or 2 Drynet SRLDrynet serial

link 1MTA29 3 or 4 Drynet SRH
1MTA34 1or 2 Mildata SRLMildata

serial link

See document BICCUC01 "On Site
Installation and Troubleshooting of
Permanent Serial Communication
Cables" for a complete explanation.

1MTA34 3 or 4 Mildata SRL
* Asterisk represents the shuttle number, as displayed in the faceplate controls.
** Tags in the festoon box identify which terminal strip pins in the festoon box correspond
to the connection points in the shuttle control box.
*** The gate-operated safety switch(es) for safety fencing to be supplied by the customer are
wired in series either between pins TB18 (shown) and TB19 in the shuttle box, or between
pins TBC19 (shown) and TBC18 in the Multitrac cabinet.

The procedures for on-site installation of cabling, including any intermediate segments of
conductor set “B” are provided in the following sub-sections. The connection points may be on
terminal blocks, mating connectors, or wire-to-wire. Where possible, segments pre-fabricated at
the factory use mating connectors that need only be plugged together. For segments that will be
wired on site, the mating connectors and pins are provided in a bag located in the control box or
cabinet.

2.1. B1-to-B2: Shuttle-to-Festoon Box (Milnor-supplied Festoon Cable)—The
festoon cable is fabricated at the Milnor factory. It contains the control conductors for the
120VAC faceplate controls and the external serial links (Miltrac, Mildata, and optional Drynet)
comprising conductor set B. It also contains three-phase power conductors which only run
between the shuttle and the festoon box (where shuttle power is connected). At B1, secure the
festoon cable to the shuttle at the shuttle junction box and plug together the mating connectors
that were pre-wired to the 120VAC conductors. Use white caps (wire-to-wire) to connect the
individually tagged and/or color coded three phase power conductors and serial link conductors.
Connect the serial cable shields together also.

The festoon cable is shipped attached and pre-wired to the small festoon box at B2. At the site,
the box need only be mounted to the rail or wall.
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2.2. B3-to-B4: Festoon Box-to-MultiTrac (Customer-supplied Cabling)—Whether
the connections at B3 are made in the festoon box, as with heavy frame shuttles, or in the shuttle
control box, as with light frame shuttles, the connections are the same. Tags in the festoon box
identify which terminal block pins in the festoon box correspond to the shuttle control box
connection points. Refer to Table 2 in either case.

3. Conductor Set “C” (see Figure 1)
Conductor set “C” applies to systems with light frame traversing shuttles. In such systems, the
shuttle control box, which is otherwise mounted on the shuttle frame is a free-standing cabinet
located near the end of the shuttle path. This conductor set is comprised of 120VAC conductors
for faceplate controls and individual motor feeds. Conductor set “C” connects between the shuttle
and the remote shuttle control box. All connector set “C” segments are pre-fabricated at the
factory. The procedures for on-site installation of the conductor set “C” segments are provided in
the following sub-sections. The connection points may be on terminal blocks, terminal strips, or
pre-wired mating connectors.

3.1. C1-to-C2: Shuttle-to-Festoon Box (Milnor-supplied Festoon Cable)—The
festoon cable is fabricated at the Milnor factory. At C1, secure the festoon cable to the shuttle at
the shuttle junction box and plug together the mating connectors for the 120VAC conductors.
Wire the motor feeds to the terminal block, matching the tags on the wires to those on the
terminal block.

The festoon cable is shipped attached and pre-wired to the small festoon junction box at C2. At
the site, the box need only be mounted on the rail or wall.

3.2. C3-to-C4: Festoon Box-to-Shuttle Control Box (Milnor-supplied Cable)—All
control conductors are in flexible cabling supplied by Milnor. The shuttle control box ships with
the cable attached and pre-wired on this end (C4). At C3, secure the cable to the festoon box and
plug together the pre-wired mating connectors for the 120VAC conductors. Wire the motor feed
conductors the the terminal block, matching the tags on the individual conductors to those on the
terminal block. A connector and pin identification tag is also provided in the festoon box.

4. About the Controls for Stand-alone, Elevating Shuttles
Elevate-only, stand-alone shuttles have a dedicated controller box containing the shuttle processor
board, keypad, display and certain faceplate controls (see Note 1). The cabling between the
shuttle and this box is conductor set “A” (see Table 1). However, the on-site connections, if any,
are usually made with mating connectors.

This type of shuttle is most often used to load a Milnor dryer in a stand-alone (not part of an
automated laundering system) configuration, and as such, is dedicated to that dryer. Typically, the
shuttle and dryer controls are located together. These are usually, but not necessarily, mounted on
the shuttle frame.

Note 1: Previously, Milnor stand-alone, elevate-only shuttles used relay logic controls. Today, these
shuttles are only offered with microprocessor controls.
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4.1. Stand-alone Shuttle Controls Mounted on the Shuttle Frame—If the dedicated
controller box is mounted on the shuttle frame, no on site connections for the shuttle are required.
However, if the dryer control box is also mounted to the shuttle frame, on-site connections are
required for the dryer. These are made via a flexible conduit. The shuttle will normally ship with
the dryer control box mounted and the cabling attached. All connections on the shuttle end pre-
wired, and mating connectors pre-wired on the other end. At the site, secure the other end of the
cabling to the dryer and mate the connectors. Refer to the related section in document BICDUI01
for more information.

4.2. Stand-alone Shuttle Controls Located Remotely—If the dedicated controller box
will be near, but not on the shuttle frame (for example, if it is mounted on the dryer), the
connections are normally made via a flexible conduit supplied by Milnor. The shuttle will
normally ship with the cabling attached, all connections on the shuttle end pre-wired, and mating
connectors installed on the other end. At the site, secure the other end of the conduit to the
dedicated controller box, and mate the connectors.

— End of BICSUI01 —
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Milnor® Allied Interface Specifications and Signals, Shuttle
An allied device that interfaces with the Milnor system machine equipped with Mark 5 or later
microprocessor controls must meet the electrical specifications and functional requirements given
in Section 1  “Electrical and Functional Specifications”.

The “Signals...” section(s) herein identify the allied interface signals and provide related
information (see Section 2  “How the Signals Tables Are Organized”).

This document also provides useful information for troubleshooting allied interfaces:
• The Display/code and Board/code values in the signals tables, are cross-references to the

output and input displays and to the output and input numbers on the I/O boards respectively.
Section 4  “Monitoring Allied Interface Outputs and Inputs”, explains how to use these cross-
references.

• As an aid in working with numeric signals, Section 5  “Decimal / Binary Conversion and
How It Applies to Allied Interfaces” explains how to determine, for any batch code, which
value (off or on) each signal in a group should pass.

1. Electrical and Functional Specifications
WARNING  1 : Electrocution and Electrical Burn Hazards—Contact with high voltage
will electrocute or burn you. Power switches on the machine and the control box do not eliminate
these hazards. High voltage is present at the machine unless the main machine power disconnect
is off.
• Do not service machine unless qualified and authorized.
• Lock out and tag out power at the main machine disconnect before opening electric boxes

and accessing electrical components.
For inputs from Milnor (Milnor outputs), the allied device must limit circuit load to that specified
in Section 1.1, below. For outputs to Milnor (Milnor inputs), the allied device must supply
circuitry that meets the specifications in Section 1.2, below. The functional requirements stated in
Section 1.3 must be met for proper coordination and data exchange between the devices.

1.1. Permissible Load for Milnor Outputs—For signals from Milnor to allied (Milnor
outputs/allied inputs), Milnor supplies potential-free contacts located on board-mounted relays.
The signals are conducted by traces on the board having the following capacity:

• Maximum voltage: 240V
• Maximum current: 0.5 amps
• Maximum VA: 3

CAUTION  2 : Risk of Damage/Malfunction—Traces on control boards may burn out,
requiring board replacement, if called upon to handle heavy currents. High voltages can cause
arcing across traces.
• Do not apply loads exceeding the specified capacity.
• Do not use allied interface outputs to operate motors or for any other unintended purpose.

These may, however, be used to operate relays that do not exceed the specified capacity.

1.2. Component Requirements for Milnor Inputs—For signals from allied to Milnor
(allied outputs/Milnor inputs–which connect directly to control boards and are used to ground
Milnor control inputs), Milnor applies a low energy signal as follows:
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• Voltage:    5VDC or 12VDC
• Minimum current:    5 milliamps

The potential-free contacts supplied by allied and the circuit wiring must be capable of faithfully
carrying these low energy signals.

CAUTION  3 :  Risk of Bad Data—Resistance due to wire length or deteriorated contacts can
mask signals. Inadequate shielding against electrical noise can trigger false signals.
• Keep wire runs as short as possible.
• Use a digital signal ground connection (wire number 2G on the CBW; wire number 7 on

other Milnor devices), not merely chassis ground.
• Ground any spare wires.
• Pass all wires through a ferrite bead.
• Replace relays that have worn or corroded contacts.
• Do not run input wiring adjacent to, or in the same conduit with, any wires carrying AC.

For example, do not run input and output wiring in the same conduit if AC is used to
power Milnor output/allied input signals.

1.3. Functional Requirements
1. For numeric signals (batch codes) from allied to Milnor (allied loading interface), all signals

must be properly set when the operational signal indicating this data is valid occurs. Signals
must remain set for the longer of 5 seconds or through any subsequent operational signal
requiring this data (see “Loading Interface non-Numeric Signals...”). Milnor will read all
numeric signals during this time.

2. For numeric signals from Milnor to allied (allied discharge interface), allied must not read
signals until the data valid, or other operational signal indicating data is valid occurs (see
“Discharge Interface non-Numeric Signals...”).

3. Although not all the operational signals listed in the tables are necessarily required, (the
signals used will vary with specific machine models and with variations in the operating
cycle), those signals used, must occur in the order listed.

4. When connecting numeric signals between devices, ensure that signals are properly matched
up with respect to significance (least significant-to-least significant, next least significant-to-
next least significant, etc.).

2. How the Signals Tables Are Organized
For an allied device that loads the Milnor machine, Milnor provides an allied loading interface.
For an allied device that receives goods from (discharges) the Milnor machine, Milnor provides
an allied discharge interface. In both cases, some signals are used in groups to pass numeric
values in binary and some signals are used individually to pass non-numeric (on/off) values. The
receiving device can read the groups of numeric signals in any order as long as it reads this data
during the window of time within which it is valid. However, because each signal within a group
of numeric signals represents a specific digit of the binary number, the order of significance of
the signals (digit order) must be understood and must match on sending and receiving devices.
Most non-numeric signals provide operational information which must be exchanged according
to a predetermined “handshaking” scheme. Hence, the sequence in which operational signals
occur (enabling order) is critical. Accordingly, the signal information is presented in four tables:
1. Loading interface numeric input signals and digit order—In this table, signals are

depicted in digit order, that is, the way they would be read as a binary number. The rightmost
column represents the signal that carries the least significant digit. Each adjacent column to
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the left is the signal representing the digit of next higher significance. The table is divided
into row groups—one row group for each batch code provided. Each row group provides
pertinent information for the signals used with that batch code. In an allied loading interface,
all numeric signals pass from allied to Milnor and are therefore, inputs to Milnor.

2. Loading interface non-numeric signals and enabling order—In this table, each row
represents a signal and each column provides pertinent information for that signal. Generally,
these signals must be exchanged by the interfaced devices in the order listed. The labels given
to operational signals in the schematics can vary from device to device. However, the
document “Summary of Milnor Allied Interface Capability” provides generic names for
these. The right-hand column of this table provides both the generic (function) name and the
signal name as shown in the schematic, except where these are the same.

3. Discharge interface numeric output signals and digit order—This table is arranged the
same as the “loading interface numeric...” table. However, in an allied discharge interface, all
numeric signals pass from Milnor to allied and are therefore, outputs from Milnor.

4. Discharge interface non-numeric signals and enabling order—This table is arranged the
same as the “loading interface non-numeric...” table. As with a loading interface, the devices
need to exchange these signals in the order shown.

3. Signals—Shuttles With Mark 5 Controls [Document BICALC06]

Table 1: Loading Interface Numeric Input Signals and Digit Order—Shuttle
Common

Conn.
Most
Significant Dedicated Connections (Binary Data Signals) Least

SignificantSignal name on schematic
(e.g., Drycode A, B, etc.)--> J I H G F E D C B A

Multi-terminal TBK TBI TBI TBI TBI
Pin Number G D C B A

Wire Number 7 403 402 401 400
Display/code -- i3/D i3/C i3/B i3/A

16 Drycodes
(00 - 15)

Board/code -- io3/3 io3/1 io3/2 io3/0
Multi-terminal TBK TBI TBI TBI TBI

Pin Number H H G F E
Wire Number 7 411 410 409 408
Display/code -- i3/H i3/G i3/F i3/E

16 Destina-
tion Codes

(00-15)

Board/code -- io3/7 io3/6 io3/5 io3/4
Multi-terminal TBG TBJ TBJ TBJ TBJ TBJ TBJ

Pin Number 1 or 2 F E D C B A
Wire Number 7 443 442 441 440 439 438
Display/code -- i4/F i4/E i4/D i4/C i4/B i4/A

64 Custo-
mer Codes

(00-63)

Board/code -- io4/5 io4/4 io4/3 io4/2 io4/1 io4/0
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Table 2: Loading Interface non-Numeric Signals and Enabling Order—Shuttle
Common Connection* Dedicated ConnectionSignal

Direc-
tion

Multi-
terminal Pin Wire Multi-

terminal Pin Wire
Display
/ code

Board /
code Function Name / Signal Name

Input TBJ Q 7 TBG 8 452 i4/O io4/14 2nd level / go 2nd load position
Input TBG 5 7 TBJ J 446 i4/I io4/8 opposite side / load reverse direction
Input TBG 7 7 TBJ G 444 i4/G io4/6 at left / left of home
Input TBG 5 7 TBJ H 445 i4/H io4/7 at right / right of home

Milnor reads in the directional signals above when it receives the "discharge desired / desires to load shuttle" signal below.
Input TBL G 7 TBI R 419 i3/P io3/15 discharge desired / desires to load shuttle

Output* TBE 2 470 TBE 1 471 o3/i io6/o load desired / shuttle is empty
Milnor reads in all batch data (previous table and next two signals) when it receives the "data valid" signal.

Input TBL G 7 TBJ R 453 i4/P io4/15 new customer**
Input TBL G 7 TBI J 412 i3/I io3/8 single cake
Input TBL G 7 TBI K 413 i3/J io3/9 data valid

Output* TBI T 420 TBI S 421 o2/c io3/2 load allowed / shuttle desires to receive load
Output* TBJ X 458 TBJ W 459 o1/k io2/2 transfer not complete / shuttle is loading

Input TBG 6 7 TBJ N 450 i4/M io4/12 error: cancel transfer / cancel transfer

Output* TBI X 424 TBI W 425 o2/h io3/7 transfer complete / shuttle is loaded (not
COSLIDE) ***

If the shuttle can take another cake, the applicable signals shown in this table are repeated here.
Input TBG 7 7 TBJ K 447 i4/J io4/9 transfer complete / belt is loaded (COSLIDE)

* For outputs from Milnor, Milnor does not normally assign either pin of the potential-free contact as the common. Hence, both pins
have unique pin and wire numbers.
** The "new customer" input is used when it is not necessary to track batch codes electronically, but merely to ensure that different
customers' goods are kept segregated.  If the Milnor controller sees this input made at the appropriate time during the cycle, it will
increment the customer codes by one (e.g., from 07 to 08) to signal downstream devices not to combine these batches.
*** The duration of this output is controlled by the "Allied Loading Completed Delay" configure decision.

Table 3: Discharge Interface Numeric Output Signals and Digit Order—Shuttle
Common
Conn.*

Most
Significant Dedicated Connections (Binary Data Signals) Least

SignificantSignal name on schematic
(e.g., Drycode A, B, etc.)--> J I H G F E D C B A

Multi-terminal n/a TBK TBK TBK TBI
Pin Number n/a E • F C • D A • B 1 • 2

Wire Number n/a 436 •
437

434 •
435

432 •
433

430 •
431

Display/code -- o2/b o2/a o2/g o2/f

16 Drycodes
(00 - 15)

Board/code -- io3/1 io3/0 io3/6 io3/5
Multi-terminal n/a TBL TBL TBL TBJ

Pin Number n/a E • F C • D A • B 1 • 2

Wire Number n/a 468 •
469

466 •
467

464 •
465

462 •
463

Display/code -- o2/j o2/i o2/o o2/n

16 Destina-
tion Codes

(00-15)

Board/code -- io4/1 io4/0 io4/4 io4/5
* For outputs from Milnor, Milnor does not normally assign either pin of the potential-free contact as the common. Hence, both pins
have unique pin and wire numbers. In this table these are listed together in the same cell, with a dot between (e.g., C • D)
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Table 4: Discharge Interface non-Numeric Signals and Enabling Order—Shuttle
Common Connection* Dedicated ConnectionSignal

Direc-
tion

Multi-
terminal Pin Wire Multi-

terminal Pin Wire
Display
/ code

Board /
code Function Name / Signal Name

Output* TBI V 422 TBI U 423 o2/d io3/3 discharge desired / desires to unload
Input TBL H 7 TBI M 415 i3/L io3/11 2nd level / go 2nd unload position
Input TBL G 7 TBI L 414 i3/K io3/10 opposite side / load reverse direction
Input TBL H 7 TBI Q 418 i3/O io3/14 at left / left of home
Input TBL H 7 TBJ L 448 i4/K io4/10 at right / right of home

Milnor reads in the directional signals above when it receives the "load desired / machine desires load from shuttle" signal below.

Input TBL H 7 TBI N 416 i3/M io3/12 load desired / machine desires load from shuttle
**

Output* TBJ V 456 TBJ U 457 o2/l io4/3 discharge allowed / ready to unload

Input TBG 1 7 TBI P 417 i3/N io3/13 load allowed / machine allowed to receive load
from shuttle **

Output* TBK K 426 TBK J 427 o2/p io4/7 transfer not complete / not finished unloading
Input TBG 8 7 TBJ P 451 i4/N io4/13 error: cancel transfer / cancel transfer

Milnor sets all batch data (previous table and next signal) before it enables the "data valid" signal.
Output* TBJ Z 460 TBJ Y 461 o2/m io4/4 single cake
Output* TBJ T 454 TBJ S 455 o2/k io4/2 data valid
Output* TBI Z 428 TBI Y 429 o2/e io3/4 transfer complete / shuttle is finished unloading

Input TBG 1 7 TBJ M 449 i4/L io4/11 transfer complete / allied discharge complete
* For outputs from Milnor, Milnor does not normally assign either pin of the potential-free contact as the common. Hence, both pins
have unique pin and wire numbers.
** These inputs must remain on until transfer is complete.

4. Monitoring Allied Interface Outputs and Inputs
The status of outputs and inputs can be monitored on the machine display while the machine is in
operation, as explained in the machine reference manual (see Note 1 and Note 2). Beginning with
Mark 4 controls (Mark 9 on the CBW), output and input status can also be monitored on the I/O
boards. These boards contain LED's—one green LED for each input and one red LED for each
output (see Note 3). When the LED is illuminated, the circuit is made.

Note 1: It is also possible to actuate certain outputs for testing, as explained in the reference manual.
However, the “Display/code” values in the tables herein, refer only to the displays used to view
outputs/inputs.

Note 2: The outputs and inputs available for viewing on the display include some (but not all) allied
interface signals as well as signals for many other functions. See the reference manual for a listing of all
outputs and inputs that can be monitored during operation.

Note 3: Almost all allied interface outputs and inputs are passed via the I/O boards (peripheral boards) and
are therefore, represented by LED's on the boards. A few, however, are passed directly via the processor
board (direct outputs/inputs). The processor board does not contain LED's.

4.1. Identifying Outputs and Inputs on the Display Pages —On CBW's, some allied
inputs are available for viewing on the Mentor Direct and Standard Inputs page (as indicated in
the signals tables). It is fairly easy to identify signals on the Mentor because the signal names are
displayed.

The single stage press, two stage press, centrifugal extractor, shuttle, COBUC, and dryer use a
two or four line by 20 character LCD display (see Note 4). On these devices, each output or input
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is represented by a character (lower or upper case letter) on the top line and a plus (+) or minus (-)
sign under the character indicating the on/off status of the signal. The outputs and inputs span
several display pages. Each page is accessed via the keypad and the procedures for doing so are
explained in the reference manual. The “Display/code” values listed in the tables herein tell you
which display page and character represent the indicated signal, as shown in the following
example:

i2/H

Where:
i = input display page (o = output display page)
2 = the second in a series of input display pages. See the

reference manual for the keystrokes used to access each
display page in the series. Note that in some software such as
the centrifugal extractor, page numbering begins with 0
(zero); that is, the first page is page #0. Hence, on software
such as the extractor, i2 = inputs page #1 (the second inputs
page).

H = This input is represented by the character “H” on the
display.

Note 4: When the Milnor Dryer/Shuttle Controller is provided for a new installation, the LCD displays are
omitted from the controllers for any shuttle(s) and dryer(s) also provided. In this case, inputs and outputs
may be viewed on the monitor supplied with the shuttle/dryer controller. As with the CBW Mentor
controller, it is easy to identify signals because the signal names are displayed.

4.2. Identifying Output and Input LED's On the I/O Boards (all except 76032
CBW)—Two types of output/input peripheral boards are used in conjunction with the allied
interfaces covered herein. Their designations and capacities are:
1. BO24-x—contains 24 outputs (and no inputs). x is “1”, “2”, etc. indicating the first, second,

etc. such board in this machine.
2. BIO-x—contains 16 inputs and 8 outputs. x is “1”, “2”, etc. indicating the first, second, etc.

such board in this machine.

For all except the CBW, the peripheral boards are located in the low voltage electric box. The
arrangement and combination of these boards within the card cage varies with the machine type
and optional equipment provided. For the G3 CBW (Mark 9), the boards that support the explicit
allied interface signals are located in the card cage in the left (Standard Output) section of the
main control box.

A tag located in the electric box identifies the boards that may be provided and shows the position
of each board in the card cage. Each 24 output board has a set of red LED's (numbered 0 through
23). Each 16/8 I/O board has two sets of LED's—a red set for the outputs (numbered 0 through 7)
and a green set for the inputs (numbered 0 through 15). The “Board/code” values listed in the
tables herein tell you which board and output or input number represent the indicated signal, as in
the following example:

io2/5

Where:
io2 = the 16/8 I/O board designated “BIO-2”. (Other examples:

io1=BIO-1, o1=BO24-1, o2=BO24-2)
5 = input #5, if this signal is an input or output #5 if this signal is

an output.
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5. Decimal / Binary Conversion and How It Applies to Allied
Interfaces
Batch codes (decimal numbers) are converted to binary by the sending controller, then passed via
the numeric signals to the receiving controller, where they must be converted back to decimal
numbers. For example, if an interface provides for passing 16 drycodes, then to pass drycode 14
(binary 1110), drycode signals D, C, B, and A (from most to least significant) must be on, on, on,
and off respectively, during the “data valid” window.

Table 5  “Numeric Signal Decimal and Binary Values” shows, for the first 16 decimal numbers
(e.g., drycodes 00 through 15), the corresponding binary numbers and which numeric signal
carries each binary digit. This table's columns correspond to, and align with the columns in each
table of numeric signals herein. For higher numbers, use the “Decimal Value of Signal” values in
this table to convert between decimal and binary as explained herein.

Table 5: Numeric Signal Decimal and Binary Values
Decimal
Value of
Group

Most
Significant Binary Data Signals Least

Significant

Signal name on schematic
(e.g., Drycode A, B, etc.)-->

J or K
or 9

I or J
or 8 H or 7 G or 6 F or 5 E or 4 D or 3 C or 2 B or 1 A or 0

Decimal Value of Signal--> 512 256 128 64 32 16 8 4 2 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1

 The number of data signals
required for typical ranges
of batch codes are as
follows: 4 0 1 0 0

5

For brevity, this table shows only
the binary numbers for decimals 0
- 15 (e.g., decimal 7 = binary
0111). 0 1 0 1

Code Range Signals
Required 6 0 1 1 0

00-15 A-D 7 0 1 1 1
00-31 A-E 8 1 0 0 0
00-63 A-F 9 1 0 0 1

000-127 A-G 10 1 0 1 0
000-255 A-H 11

Use the "Decimal Value of
Signal" values above, to convert
between decimal and binary, for
any decimal number between 16
and 1023.

1 0 1 1
000-511 A-I or J 12 1 1 0 0

0000-1023 A-J or K 13 1 1 0 1
14

See explanations of decimal /
binary conversion herein.

1 1 1 0
15 1 1 1 1

For convenience, an example and explanations of converting between decimal and binary follow.
Many other examples and explanations can be found in mathematics texts, on the Internet, etc.
Also, some pocket calculators and many computer programs are available for converting between
decimal and binary.

Note 5: In Table 6, which follows, the “Decimal value of binary 1 in this position” is the same as
“Decimal Value of Signal” in Table 5.
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Table 6: Decimal Values for Binary Digit 1 In the First Ten Positions

Significance of digit most least
Position of digit 10 9 8 7 6 5 4 3 2 1
Decimal value of binary 1 in
this position 512 256 128 64 32 16 8 4 2 1

Example binary number 1 0 0 1 0 1 1 0 1 0
Decimal value carried down
for this example 512 0 0 64 0 16 8 0 2 0  = 602

5.1. Converting Decimal to Binary—Referring to Table 6, if you want to convert decimal
number 602 to binary, use the “Decimal value of binary 1 in this position” values, as follows:

512 = highest value not exceeding 602.
602 – 512 = 90
  64 = highest value not exceeding 90.
  90 – 64 = 26
  16 = highest value not exceeding 26.
  26 – 16 = 10
    8 = highest value not exceeding 10.
  10 – 8 = 2
    2 = highest value not exceeding 2.
    2 – 2 = 0

In the above arithmetic, you used the decimal values 512, 64, 16, 8, and 2. You did not use 256,
128, 32, 4, and 1. Placing a 1 in the position for each decimal value used and a 0 (zero) in each
position not used, yields 1001011010. Hence, decimal 602 = binary 1001011010.

5.2. Converting Binary to Decimal—Referring to Table 6, if you want to convert binary to
decimal, simply sum the decimal values corresponding to the 1's in each position of the binary
number. Keep in mind that while a 1 in any position has a certain positive decimal value, a 0
(zero) in any position has the decimal value 0 (zero). The conversion for binary 1001011010
looks like this:

     512 + 0 + 0 + 64 + 0 + 16 + 8 + 0 + 2 + 0 = 602

Hence, binary 1001011010 = decimal 602.
— End of BICALC02 —
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At times it is necessary to configure a system with a single-cake shuttle to provide multiple
cakes for a single dryer load. This operation is only possible if the shuttle discharge and the dryer receive
are both controlled by Miltrac. 

CUaeU^SU�_V�?`UbQdY_^c

After the shuttle delivers the first cake to the dryer, the dryer basket begins turning and the dryer
door remains open. The shuttle returns to the extraction device for the next cake, then delivers that cake
to the dryer. This sequence continues until either the dryer receives the maximum number of cakes or
the shuttle receives an incompatible cake. 

3_^^USdY_^c

CXedd\U�4biUb
Referring to Figure 1, wire the output from the shuttle to the input of each dryer in the system. 

[Note: This illustration will be replaced with official documents as soon as possible. The actual
schematics and line numbers to be referenced are W6DR3FI2, 01 and 02; W6DR3FTC, 02-07; and
W6SH5SIX, 14.]

CXedd\U�>_�4bi�CdQdY_^
If the dryers control a no-dry station, the input for "NO-DRY FINISHED RECEIVING" must

be wired identically to the dryers. Use input 2MTA4-5 for LED-type boards, or 2MTA3-4 for older
(non-LED) boards. If the no-dry station is always ready to accept a load, this input can be permanently
grounded. 

3_^VYWebQdY_^

CXedd\U
Set configure decision "HOLD UNLOAD DEVICE TIL FULL" to 1=YES. 

Set configure decision "FINISHED UNLOADING OUTPUT" to 1=YES. This requires that two
additional 8/16 boards, with addresses 03h and 04h, be installed in the shuttle controller. 

4biUb
Set configure decision "MAX CAKES TO RCV" to the maximum number of cakes the dryer can
accept.

=Y\dbQS*�3_^VYWebU�4UfYSUc
Set "COMPATIBILITY?" to 1. This causes goods to be grouped into batches by code.
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FIGURE 1     (MSIN0913AE)

Electrical Schematic - Shuttle to Dryers
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  BISUUI01 (Published)   Book specs-  Dates: 20171205 / 20171205 / 20171205  Lang: ENG01  Applic: SUU  
  Proximity Safeguarding for Automatic Shuttle Conveyors  

Proximity safeguarding—a means of preventing personnel from entering the path of a machine, 
such as an industrial robot, that moves within a large area. 

1.  Applicability  
This document— 

applies to Milnor® automated laundering systems with shuttle conveyors that move without 
operator intervention (automatic operation), 

does not apply to shuttles that require operator input continually, such as directing all shuttle 
movements (manual operation).  

2.  References for Proximity Safeguarding  
ANSI Z8.1-2016 “American National Standard for Commercial Laundry and Drycleaning 

Equipment and Operations - Safety Requirements” 
OSHA Standard 29 CFR § 1910.212 “General Requirements for All Machines” 
OSHA Directive STD 01-12-002 - Pub 8-1.3 “Guidelines for Robotic Safety” 
ANSI/RIA R15.06-2012 “American National Standard for Industrial Robots and Robot 

Systems- Safety Requirements”  
ANSI/ASME B15.1-2000 “Safety Standard for Mechanical Power Transmission Apparatus” 
OSHA Publication 3067 “Concepts and Techniques of Machine Safeguarding” 
ISO 10472-1 “Safety Requirements for Industrial Laundry Machinery” 

3.  Hazards To Personnel in Proximity to Shuttle Conveyors  
Milnor automated laundering systems use automatic shuttle conveyors to transport goods among 
the processing machines in the system. Depending on model, an automatic shuttle conveyor may 
move in any of the following ways, in addition to running its conveyor belt(s): 

• It may travel along (traverse) a line of machines (typically dryers). 
• Its conveyor bed(s) may ascend and descend (elevate) within the machine frame. 
• Its conveyor bed(s) may extend and retract within the machine frame. 
• The conveyor bed and frame may pivot. 
• Wet goods shuttles have a bucket that elevates and tilts. 

These motions pose strike, crush, sever, and entrapment hazards to personnel in proximity to the 
shuttle. For the safety of personnel, owner/users must provide proximity safeguarding that 
protects personnel from the moving shuttle. 

A common method of proximity safeguarding is safety fencing with interlocked gates that disable 
the shuttle when a gate is opened. When a shuttle is disabled, this will eventually cause other 
machines in the system to hold (wait for action from another machine), but it will not necessarily 
cause them to immediately stop moving. In the case of a tunnel system, the press or centrifugal 
extractor can pose additional hazards to personnel in proximity to the equipment. Hence, the 
safeguards must also disable any presses or extractors. Tunnels and dryers do not pose a 
significant hazard to personnel merely because they are in proximity to the equipment, and need 
not be automatically disabled. 

 

WARNING  1 : Multiple Hazards—Proximity safeguarding provides only partial protection 
and only against injury resulting from entering the shuttle path. It is not a substitute for proper 
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lockout/tagout procedures and good safety practices. 
• Always lockout/tagout any individual machine (or follow the published maintenance 

procedures) when performing maintenance or clearing a fault on that machine. 
• Ensure that all personnel understand the safeguards and do not attempt to defeat them. 
• Inspect safeguards weekly to ensure that they are not mechanically or electrically 

circumvented.  

4.  How Milnor Accommodates Proximity Safeguarding  
Milnor provides connection points on shuttles, presses and centrifugal extractors for interfacing 
with devices such as gate interlock switches. These connection points are tagged for easy 
identification. When Milnor provides equipment layout drawings for an automated laundering 
system, it indicates on the drawing, the perimeter of the shuttle movement area that must be 
guarded. The following hazard statement is displayed on connection point tags as well as 
equipment layout drawings prepared by Milnor: 

 

WARNING  2 : Strike, Crush, Sever, and Entrapment Hazards—Serious bodily injury 
or death can result to personnel in proximity to machinery/systems that traverse, elevate, extend, 
pivot, and/or tilt. The following mandatory minimum safety requirements must be installed with 
the machinery system (local codes may require additional precautions): 
• Safety fence enclosing machine movement areas, 
• Lockable electrical interlocks on all gates, properly interfaced as shown on machine 

schematics, to disable machine movement when any gate is opened, 
• Signs to alert personnel to these hazards, placed prominently around the fenced area.  
Although the objectives of proximity safeguarding are the same anywhere, design requirements  
vary with local codes (which occasionally change) and with the plant layout. For this reason, 
Milnor does not provide detailed designs or materials for proximity safeguarding. If the necessary 
expertise does not exist within the owner/user's organization, consult appropriate sources such as 
local engineers or architects specializing in industrial facility design. 

5.  Examples of Safety Fencing With Interlocked Gates  
Fencing with interlocked gates like that depicted in Figure 1 and Figure 2, may be used to meet 
the proximity safeguarding requirement. Should the owner/user choose this method, the following 
information may be useful. However, this information may not satisfy current or local code 
requirements. The owner/user must determine its suitability for his particular facility. 
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Figure 1: Example Fence Layout for Automated Laundering System Where One Tunnel Serves a Bank of Dryers 

Plan View of Laundering System Legend 

 

A.  Continuous Batch Washer 
(tunnel) 

B.  Press extractor 
C.  COINC inclined conveyor 
D.  Traversing and elevating 

shuttle conveyor for 
pressed cakes 

E.  Bank of dryers 
F.  Fence enclosing path of 

shuttle 
G.  Fence segments between 

dryers 
H.  Electrically interlocked 

gates. Gates swing 
outward at least 90 
degrees and swing area is 
marked on floor. Provide 
multiple gates for long 
fence runs. 

I.  Fence restricts access to 
unload end of press, but 
does not obstruct access 
to press controls. 

.                                                   

Figure 2: Example Fence Layout for Automated Laundering System Where Two Tunnels Serve a Bank of Dryers 

Plan View of Laundering System Legend 

 

A.  Continuous Batch 
Washers (tunnels) 

B.  Traversing and elevating 
shuttle conveyor for wet 
goods 

C.  Centrifugal extractors 
D.  Traversing and elevating 

shuttle conveyor for loose 
goods 

E.  Bank of dryers 
F.  Fence enclosing paths of 

both shuttles and both 
centrifugal extractors 

G.  Gates interlocked with 
both shuttles and both 
centrifugal extractors. 

H.  Fence segment between 
tunnels. 

I.  Fence segments between 
dryers. 

.                                                   
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5.1.  Fence Dimensions—The fence must discourage climbing over and prevent crawling under.  

5.2.  Fence Materials and Setback—The fence must be constructed of materials and located so 
as to prevent personnel from reaching through gaps in the fence and contacting the enclosed 
machinery.  

5.3.  Gates—Personnel gates must be held firmly closed but permit personnel to easily pass through 
when necessary. Gates must be equipped with a positive latching arrangement to prevent 
accidental opening. Adequate floor space must be provided to allow the gate to swing at least 90 
degrees when fully open. Gates must open outward; that is, away from the fenced perimeter. The 
floor must be permanently marked to show the gate’s swing area, to discourage obstructing its 
movement.  

5.4.  Control Circuitry—All gates must be electrically interlocked with any shuttle conveyors 
within the fenced area and with any presses or centrifugal extractors that the fence either encloses 
or intersects. Opening any gate must have the following effects:  
1. Shuttle(s), press(es), and/or centrifugal extractor(s) stop moving immediately. 
2. An audible alarm sounds. 
3. Shuttle(s), press(es), and/or centrifugal extractor(s) cannot be restarted merely by closing the 

gate(s), but must be restarted at the machine control panel once the gate(s) are closed. 

Milnor shuttles, presses and centrifugal extractors provide such functionality when properly 
interfaced with gate interlock switches. 

5.5.  System Emergency Stop Switches—The laundry must establish rules and procedures 
that prohibit personnel from remaining within the fenced area with machine(s) enabled, except in 
accordance with published maintenance procedures. System emergency stop switches (panic 
buttons) should be provided inside and outside the fenced perimeter. Emergency stop switches 
should be located so that personnel anywhere inside the fenced perimeter are only a short 
distance from a switch, and they should be clearly marked as to their locations and function. 
Connect switches in series with the gate interlocks so that pressing an emergency stop switch 
performs the same control function as opening a gate.  

5.6.  Isolating Individual Machine Controls—The interlock circuitry for each machine must 
be electrically isolated from that of the other machines. Hence, each gate interlock switch must 
provide as many pairs of dry contacts as there are machines to interface to. A pair of switch 
contacts must never be shared by two or more machines.  

5.7.  Recommended Signage—Safety placards should be posted along the fence and at each 
gate, alerting personnel to the hazards within. At minimum, the size of lettering and distance 
between placards should be such that anyone contemplating entering the fenced area will likely 
see and read the placard first. Wording should be provided in each native language spoken by 
laundry personnel.  

— End of BISUUI01 —  
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BISUUI02 (Published)   Book specs-  Dates: 20070507 / 20070507 / 20070508  Lang: ENG01  Applic: SUU

Wiring Safety Fence Gate Interlocks on Milnor® Shuttles,
Presses and Centrifugal Extractors
This document is to be used in conjunction with Milnor document W6SYSSG “Micro 6 Systems
Schematic: Customer-Provided Safety Fence Gate Interlock”. Together, these documents describe
how to connect a customer-provided gate switch or series of switches to any Milnor shuttle, press,
or centrifugal extractor. Another Milnor document—BISUUI01 “Proximity Safeguarding for
Automatic Shuttle Conveyors”—discusses the general hazards that safety fencing addresses.

1. Precautions
WARNING  1 : Electrocution and Electrical Burn Hazards—Contact with electric power
can kill or seriously injure you. Electric power is present inside the cabinetry unless the main
machine power disconnect is off.
• Do not service the machine unless qualified and authorized. You must clearly understand

the hazards and how to avoid them.
• Perform all work with machine power locked out/tagged out.

WARNING  2 : Strike and Crush Hazards—A traveling machine such as a shuttle can
strike, crush, or entrap you if you ride on it or enter its path. Traveling machines or their
components can move automatically in any direction. Placing a system machine on line by
energizing the machine control may immediately summon a shuttle or other traveling machine.
• Lock out and tag out power to the traveling machine at the main machine disconnect if

you must work in the path of the traveling machine.

2. Wiring Guidelines
As explained in BISUUI01, a gate interlock switch must have one pole per machine to be
interlocked. Each pole on the switch must be electrically isolated from any other poles on that
switch. The gate interlock circuit for a given machine is a series circuit that includes one pole per
switch (per gate). This circuit is wired into, and becomes part of the machine's three-wire circuit
(see definition below).
three-wire circuit—a circuit that provides control power for all machine functions. Any of

several safety devices in the three-wire circuit will open the circuit and stop machine operation
if a malfunction is detected. Once open, the three-wire circuit can only be closed by manual
intervention and then only if the condition that opened the circuit is rectified.

W6SYSSG depicts schematically, various circuit segments the technician may encounter,
depending on the type and age of the machine. Only one depiction will match a given machine. It
may be helpful to refer to the electrical schematics for your machine; however, you should be
able to identify the pertinent electrical components by referring to the tags inside the electric box
doors on your machine. You will use one of two wiring methods depending on which circuit
segment on W6SYSSG corresponds to your machine:
1. Jumpered terminals—Remove the jumper and connect the two incoming conductors to the

terminals (pins) where the jumpers were removed. A tag was tied to the jumper at the factory
to identify this as the gate interlock switch connection point.

2. Circuitry that must be split—Locate convenient connection points (e.g., a pin on a switch)
at which to split the circuit and connect the incoming conductors. You may need to splice
wires to complete the connection.
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3. Testing
Once wiring is completed, it is vital to test the system to ensure that:
1. all gate interlocks function properly, and
2. all components that were part of the machine's three-wire circuit before the gate interlocks

were added continue to function properly. The objective is to ensure that the added wiring did
not inadvertently bypass existing components.

3.1. Testing Gate Interlocks
1. Close all gates.
2. Restore power to all interlocked machines.
3. For each gate:

a. Start all interlocked machines (1) and place in Manual mode (all machines idling in
manual).

b. Open the gate and verify that all interlocked machines shut down (as indicated by their
individual operator alarms).

c. Close the gate so the next gate can be tested.

3.2. Testing Three-wire Circuit Components on Each Interlocked Machine—
Typically, these include the components listed in Table 1.

Table 1: Typical Three-wire Circuit Components

Found On
Component

Shuttle Press Centrifugal
Extractor

Stop (0) push button on control panel [ [ [

Emergency Stop switch(es) (locking push button) [ [ [

Manually lifted access door (typically two per machine) [

Manually removed access panel (typically two per machine) [

Pull cord (certain shuttles) [

Kick plate (typically two per machine) [

Test each interlocked machine as follows:
1. Start the machine and place in Manual mode (machine idling in manual).
2. For each three-wire circuit component on the machine:

a. Actuate the component (e.g., press the Stop button) and verify that the machine shuts
down (as indicated by the operator alarm).

b. If needed, de-actuate the component. For example, release an Emergency Stop switch or
close an access door, so the next component can be tested.

— End of BISUUI02 —
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B2TAG96020
2025163A

BIO-1

INPUTS
0   UNLOAD POSITION 1
1   UP OR DOWN LIMIT EXCEEDED
2   LOAD POSITION 1
3   LEFT OR RIGHT LIMIT EXCEEDED
4   LOAD POSITION 2
5   LOAD END BLOCKED BELT 1
6   UNLOAD END BLOCKED BELT 0
7   UNLOAD END BLOCKED BELT1
8   LOAD POSITION0
9   UNLOADPOSITION 0
10 ON WHEN IN AUTOMATIC
11 ON WHEN 3-WIRE ENERGIZED
12 HOME SWITCH 0 OR 1
13 DISCHARGE SWITCH 0 OR 1
14 LOAD SWITCH 0 OR 1
15 LOAD END BLOCKED BELT 0

OUTPUTS
0   MOVE UP
1   MOVE DOWN
2   MOVE LEFT
3   MOVE RIGHT
4   BELT 1 REVERSE
5   BELT 1 FORWARD
6   BELT 0 REVERSE
7   BELT 0 FORWARD

BIO-3 (DATA PASS)
INPUTS
0   DRY CODE A
1   DRY CODE B
2   DRY CODE C
3   DRY CODE D
4   DESTINATION A
5   DESTINATION B
6   DESTINATION C
7   DESTINATION D
8   SINGLE CAKE
9   DATA VALID
10 DESIRES LOAD REVERSE
11 GO TO 2ND UNLOAD POSITION
12 MACHINE DESIRES LOAD
13 MACHINE IS ALLOWED TO LOAD
14 TO LEFT DESIRES LOAD
15 MACHINE DESIRES TO UNLOAD

OUTPUTS
0   DRYCODE 2
1   DRYCODE 3
2   DESIRES TO RECEIVE LOAD
3   SHUTTLE DESIRES TO UNLOAD
4   SHUTTLE IS UNLOADED
5   DRYCODE 0
6   DRYCODE 1
7  SHUTTLE IS LOADED

BIO-2

INPUTS
0   NOT USED
1   UNLOAD POSITION 2
2   GO DOWN BEFORE
GOING UP
3   LOAD POSITION 3
4   UNLOAD POSITION 3
5   NOT USED
6   BELT OVER SHOOT EYE
7   ENCODER
8   RESET COUNTER
9   NOT USED
10 RETRACTED
11 EXTENDED TO LOAD
12 NOT USED
13 NOT USED
14 EXTENDED TO UNLOAD
15 RETRACTED

OUTPUT
0  NOT USED
1  SIGNAL
2  NOT USED
3  SLOW DOWN
4 ALTERNATE DECEL /
BELT 2 FWD
5  FLAG DOWN / BELT 2 REV
6  MOVEMENT COMMANDED
7  HIGH SPEED DISCHARGE

BIO-5 (SEMI-AUTO, AUTO LOADING)

INPUTS
0   LOAD STATION 3 (SHUTTLE CALL)
1   LOAD STATION 2 (SHUTTLE CALL)
2   LOAD STATION 1 (SHUTTLE CALL)
3   LOAD STATION 0 (SHUTTLE CALL)
4   LOAD STATION 4 (SHUTTLE CALL)
5   LOAD STATION 5 (SHUTTLE CALL)
6   LOAD STATION 6 (SHUTTLE CALL)
7   NOT USED
8   NOT USED
7   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 LOAD STATION 7 (SHUTTLE CALL)
15 NOT USED

OUTPUTS
0  EXTEND BELT 1 TO UNLOAD
1  RETRACT BELT 1 FROM UNLOAD
2  EXTEND BELT 1 TO LOAD
3  RETRACT BELT 1 FROM LOAD
4  SEMI-AUTO LOAD DESIRED
5  SEMI-AUTO FIN. UNLOADING
6  NOT USED
7  NOT USED

BIO-6 (2-WIDE SHUTTLE +
EXTEND/RETRACT )

INPUTS
0   LOAD STATION SWITCH 1 OR 2
1   DISCH STATION SW 0 OR 1
2   UP OR DOWN LIMIT EXCEEDED
3   LOAD POSITION 0 (2-WIDE)
4   UNLOAD POSITION 0 (2-WIDE)
5   LOAD POSITION 1 (2-WIDE)
6   UNLOAD POSITION 1 (2-WIDE)
7   NOT USED
8   UNLOAD POSITION 2 (2-WIDE)
9   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 NOT USED
15 NOT USED

OUTPUTS
0   I'M EMPTY
1   EXTEND TO UNLOAD
2   EXTEND TO LOAD
3   RETRACT FROM LOAD
4   RETRACT FROM UNLOAD
5   NOT USED
6   NOT USED
7   NOT USED

BIO-7 (COBUD)

INPUTS
0 TILTED FULL UP
1 TILTED FULL DOWN
2   NOT USED
3   NOT USED
4   NOT USED
5   NOT USED
6   NOT USED
7   NOT USED
8   NOT USED
9   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 NOT USED
15 NOT USED

OUTPUTS
0 TILT UP DESIRED
1 TILT DOWN DESIRED
2   COBUD HAS DISCHARGED
3   HERE COMES A LOAD
4   NOT USED
5   NOT USED
6   NOT USED
7   NOT USED

BIO-4 (DATA PASS)

INPUTS
0   CUSTOMER CODE A
1   CUSTOMER CODE B
2   CUSTOMER CODE C
3   CUSTOMER CODE D
4   CUSTOMER CODE E
5   CUSTOMER CODE F
6 TO LEFT, DESIRES TO LOAD
7 TO RIGHT DESIRES TO LOAD
8   LOAD SHUTTLE IN REVERSE
9   BELT IS LOADED
10 TO RIGHT DESIRES A LOAD
11 ALLIED DISCHARGE A LOAD
12 ALLIED LOADING CANCELLED
13 ALLIED DISCHARGE CANCELLED
14 ALLIED BELT 0 TO LOAD LEVEL 1
15 NEW CUSTOMER

OUTPUTS
0  DESTINATION 2
1  DESTINATION 3
2  DATA VALID
3  READY TO UNLOAD
4  PARTIAL LOAD
5  DESTINATION 0
6  DESTINATION 1
7  NOT USED
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B2TAG90073
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SERIAL DISPLAY
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BIO-1

INPUTS
0   UNLOAD POSITION 1
1   UP OR DOWN LIMIT EXCEEDED
2   LOAD POSITION 1
3   LEFT OR RIGHT LIMIT EXCEEDED
4   LOAD POSITION 2
5   LOAD END BLOCKED BELT 1
6   UNLOAD END BLOCKED BELT 0
7   UNLOAD END BLOCKED BELT1
8   LOAD POSITION0
9   UNLOADPOSITION 0
10 ON WHEN IN AUTOMATIC
11 ON WHEN 3-WIRE ENERGIZED
12 HOME SWITCH 0 OR 1
13 DISCHARGE SWITCH 0 OR 1
14 LOAD SWITCH 0 OR 1
15 LOAD END BLOCKED BELT 0

OUTPUTS
0   MOVE UP
1   MOVE DOWN
2   MOVE LEFT
3   MOVE RIGHT
4   BELT 1 REVERSE
5   BELT 1 FORWARD
6   BELT 0 REVERSE
7   BELT 0 FORWARD

BIO-3 (DATA PASS)
INPUTS
0   DRY CODE A
1   DRY CODE B
2   DRY CODE C
3   DRY CODE D
4   DESTINATION A
5   DESTINATION B
6   DESTINATION C
7   DESTINATION D
8   SINGLE CAKE
9   DATA VALID
10 DESIRES LOAD REVERSE
11 GO TO 2ND UNLOAD POSITION
12 MACHINE DESIRES LOAD
13 MACHINE IS ALLOWED TO LOAD
14 TO LEFT DESIRES LOAD
15 MACHINE DESIRES TO UNLOAD

OUTPUTS
0   DRYCODE 2
1   DRYCODE 3
2   DESIRES TO RECEIVE LOAD
3   SHUTTLE DESIRES TO UNLOAD
4   SHUTTLE IS UNLOADED
5   DRYCODE 0
6   DRYCODE 1
7  SHUTTLE IS LOADED

BIO-2

INPUTS
0   NOT USED
1   UNLOAD POSITION 2
2   GO DOWN BEFORE
GOING UP
3   LOAD POSITION 3
4   UNLOAD POSITION 3
5   NOT USED
6   BELT OVER SHOOT EYE
7   ENCODER
8   RESET COUNTER
9   NOT USED
10 RETRACTED
11 EXTENDED TO LOAD
12 NOT USED
13 NOT USED
14 EXTENDED TO UNLOAD
15 RETRACTED

OUTPUT
0  NOT USED
1  SIGNAL
2  NOT USED
3  SLOW DOWN
4 ALTERNATE DECEL /
BELT 2 FWD
5  FLAG DOWN / BELT 2 REV
6  MOVEMENT COMMANDED
7  HIGH SPEED DISCHARGE

BIO-5 (SEMI-AUTO, AUTO LOADING)

INPUTS
0   LOAD STATION 3 (SHUTTLE CALL)
1   LOAD STATION 2 (SHUTTLE CALL)
2   LOAD STATION 1 (SHUTTLE CALL)
3   LOAD STATION 0 (SHUTTLE CALL)
4   LOAD STATION 4 (SHUTTLE CALL)
5   LOAD STATION 5 (SHUTTLE CALL)
6   LOAD STATION 6 (SHUTTLE CALL)
7   NOT USED
8   NOT USED
7   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 LOAD STATION 7 (SHUTTLE CALL)
15 NOT USED

OUTPUTS
0  EXTEND BELT 1 TO UNLOAD
1  RETRACT BELT 1 FROM UNLOAD
2  EXTEND BELT 1 TO LOAD
3  RETRACT BELT 1 FROM LOAD
4  SEMI-AUTO LOAD DESIRED
5  SEMI-AUTO FIN. UNLOADING
6  NOT USED
7  NOT USED

BIO-6 (2-WIDE SHUTTLE +
EXTEND/RETRACT )

INPUTS
0   LOAD STATION SWITCH 1 OR 2
1   DISCH STATION SW 0 OR 1
2   UP OR DOWN LIMIT EXCEEDED
3   LOAD POSITION 0 (2-WIDE)
4   UNLOAD POSITION 0 (2-WIDE)
5   LOAD POSITION 1 (2-WIDE)
6   UNLOAD POSITION 1 (2-WIDE)
7   NOT USED
8   UNLOAD POSITION 2 (2-WIDE)
9   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 NOT USED
15 NOT USED

OUTPUTS
0   I'M EMPTY
1   EXTEND TO UNLOAD
2   EXTEND TO LOAD
3   RETRACT FROM LOAD
4   RETRACT FROM UNLOAD
5   NOT USED
6   NOT USED
7   NOT USED

BIO-7 (COBUD)

INPUTS
0 TILTED FULL UP
1 TILTED FULL DOWN
2   NOT USED
3   NOT USED
4   NOT USED
5   NOT USED
6   NOT USED
7   NOT USED
8   NOT USED
9   NOT USED
10 NOT USED
11 NOT USED
12 NOT USED
13 NOT USED
14 NOT USED
15 NOT USED

OUTPUTS
0 TILT UP DESIRED
1 TILT DOWN DESIRED
2   COBUD HAS DISCHARGED
3   HERE COMES A LOAD
4   NOT USED
5   NOT USED
6   NOT USED
7   NOT USED

BIO-4 (DATA PASS)

INPUTS
0   CUSTOMER CODE A
1   CUSTOMER CODE B
2   CUSTOMER CODE C
3   CUSTOMER CODE D
4   CUSTOMER CODE E
5   CUSTOMER CODE F
6 TO LEFT, DESIRES TO LOAD
7 TO RIGHT DESIRES TO LOAD
8   LOAD SHUTTLE IN REVERSE
9   BELT IS LOADED
10 TO RIGHT DESIRES A LOAD
11 ALLIED DISCHARGE A LOAD
12 ALLIED LOADING CANCELLED
13 ALLIED DISCHARGE CANCELLED
14 ALLIED BELT 0 TO LOAD LEVEL 1
15 NEW CUSTOMER

OUTPUTS
0  DESTINATION 2
1  DESTINATION 3
2  DATA VALID
3  READY TO UNLOAD
4  PARTIAL LOAD
5  DESTINATION 0
6  DESTINATION 1
7  NOT USED
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Shuttle/Elevating Conveyors
Load=No Extension

Unload=No Extension

1
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Load=Extend Manual,
Unload=Extend Automatic
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