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ELECTRICAL SCHEMATICS
Milnor electrical schematic manuals contain atable of contents/component list, a set of schematic draw-

ings, and a signal routing table. 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.

The schematic drawings use symbols for each electro-mechanical 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
but are shown in the signal routing table.Most machines (manuals) require several schematics to describe the

complete control system including all available options. However, this means that there are usually some

schematics that do not apply to a specific machine. Each schematic is devoted to circuits with common functions
(e.g., microprocessor inputs, motor contactors). Schematics appear in the manual in alphanumeric order.

Thesignal routing table assists in determining wire routing. It identifieseach group of conductors in a control
system connected with zero resistance. Groups are identified by a two or three character wire number. Each wire
belonging to such a group of conductors has that group’s wire number printed along the wire insulation. Although
there are some exceptions, generally each group of conductors within the entire electrical system for a machine
family has its own unique wire number. The signal routing table for the manual lists each wire alphanumerically by
wire number and each component/pin number to whichthe wire is attached, including those not shown on the
schematics (e.g., wire connectors). Milnor document MSTS0202BE HOW TO USE THE SIGNAL ROUTING
TABLE provides more information.

Component Prefix Classifications and Descriptions
Thecomponent 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 the electrical components used in Milnor machines. Descriptions are in
alphabetical order of the component class code (two character prefix).

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

ÀCB=Circuit Breaker Automatic switch that opens an electric circuit in abnormal cur-
rent conditions (e.g., an overload).
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ÀCD=Control, Time Delay Relay A relay whose contacts
switch only after a fixed or adjustable delay, once voltage has been ap-
plied to its coil. The contacts switch back to normal (de-energized state)
immediately when the voltage is removed.

À

CL=Control, Latch Relay A re la y w hic h
latches in an energized or set position when operated
by one coil (thelatch/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, (theunlatch/reset coil).

ÀCR=Control, Relay A relay whose contacts switch immediately
when voltage is applied to its coil and revert to normal when the voltage
is removed.

À

CP=Control, Photo-Eyes Photo-eyes sense the presence of
an object without direct physical contact. Photo-eyes consist of atrans-

mitter, 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 intwo separate as-

semblies 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 unblocked
(light operate).



ÀCS=Control, Contactor/Motor Starter A relay capable of handling heavier electrical loads, usually a
motor.

ÀEB=Electric Buzzer An audible signaling device.

ÀEC=Electric Clutch 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.

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

ÀEF=Electric Fuse 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.

ÀEL=Electric Light Indicator lights may be either incandescent or fluorescent.

ÀEM=Electro Magnet Solenoid A device consisting of a core surrounded by a wire coil through which an
electriccurrent is passed. While current is flowing, iron is attracted to the core (e.g., a pinch tube drain valve solenoid).

ÀES=Electronic Power Supply A device that converts AC (alternating current) to filtered and regulated DC
(direct current). The inputvoltageto the power supply is usually120 or 240 VAC . The output is +5, +12, and -12 VDC.

ÀET=Thermal Overload 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.

ÀEX=Electrical Transformer A device that transfers electrical energy from
one isolated circuit to another, often raising or lowering the voltage in the process.
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ÀKB=Keyboard Device similar to a typewriter for making entries to a computer.

ÀMN=Electronic Monitor (CRT) A cathode ray tube used for visual presentation of data.

ÀMR=Motors Electro-mechanical device that converts electrical energy into mechanical energy.

ÀMV=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: Switch symbols used in the schematics and described below always depict the switch in its
unactuated state.

ÀPX=Proximity Switch 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.

ÀSC=Switch, Cam Operated 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.

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

ÀSK=Switch, Key Lock A switch that requires a key to operate . This prevents unauthorized
personnel from gaining access to certain functions (e.g., theProgram Menu).

ÀSL=Switch, Level Operated A switch connected to a float that causes the switch to open
and close as the level changes.
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ÀSM=Switch, Mechanically Operated 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.)

ÀSP=Switch, Pressure Operated A switch consisting of a diaphragm that
pushes against a switch actuator.

ÀST=Switch, Temperature Operated A switch that is actuated at a preset temperature
(e.g., dryer safety probes) or has adjustable set points (e.g., Motometers or Combistats).

ÀTB=Terminal Board A strip or block for attaching or terminating wires.

ÀVE=Valve, Electric Operated A valve operated by an electric coil to control the flow of
fluid. The fluid can be air, water or hydraulics.

ÀZF=Rectifier A solid state device that converts alternating current to
direct current.

À

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.
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Component Terminal Numbering

NOTE: Numbers shown usually appear on the component.
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Features of Milnor R Electrical Schematics
Document W6DRYGS+A shown on the next page, is part of an actual schematic for the Milnor Gas Dryer.

For the purposes of this instruction, 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.

¬The first six characters of thedrawing number (W6DRYG)indicate that this is awiring diagram (W), iden-
tify the generation of controls (6), and identify thetype 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 thepage

number are an abbreviation for the function performed by the depicted 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).

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

®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.

¯General functions of the circuit or portions thereof are stated across the top edge of the drawing.

°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.

±Relay coils show the page and line number on which its associated contacts are located.

²Relay contacts and relay coils show the physical location of the relay.
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³The designationMTA applies to electronic circuit board connections. Typically, a control system will con-
tain several different types of circuit boards and one or more boards of each type. A numerical suffix iden-
tifies the board type and a numerical prefix identifies which one of several boards of a given type is being
depicted. For example, the designation1MTA5 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 II washer-extractor
control and their designations are as follows:

MTA1-MTA6 = 8 output, 16 input (8/16) boards.

MTA11-MTA16 = 16 output boards

MTA30-MTA40 = processor boards

MTA41-MTA43 = digital to analog (D/A) boards

MTA51-MTA56 = analog to digital (A/D) boards

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

´The wire numbers, as described in the explanation of the signal routing table at the beginning of this section,
are shown at appropriate locations on the schematic drawing.

µWhere 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 con-
taining corresponding letters.
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