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Mechanical Cam Switches

Mechanical Cams The PS-6344 Programmable Limit Switch electronically simulates mechanical cam
switches. A cam switch consists of a roller limit switch whose arm rides on a cam as
shown in Figure 1. The cam shaft is driven by a machine at a 1:1 ratio, so that the cam
switch turns on and off at specific positions in the machine cycle. Cam limit switches
have the following disadvantages:

• The roller, the cam, and the limit switch wear out.

• The machine must be stopped during adjustment.

• On/off patterns are limited, and changing the pattern may require replacement of one
cam with another. For example, a cam that switches on and off twice in one revolu-
tion would need to be replaced with a different cam if three on/off pulses per revolu-
tion were required.

• They cannot run at high speeds because of contact bounce and excessive mechani-
cal wear.

Figure 1—Basic Cam Switch
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Programmable Limit Switches

PS-6344’s & Resolvers The PS-6344 Programmable Limit Switch uses resolvers (Figure 2) instead of cams to
indicate machine position. A resolver uses fixed and rotating coils of wire to generate
an electronic signal that represents shaft position. The resolver is usually coupled to a
machine shaft at a 1:1 ratio so that one resolver shaft rotation corresponds to one
machine cycle. Resolvers have no brushes, contacts, or any frictional moving parts to
wear out.

Based on the resolver signal, the PS-6344 Programmable Limit Switch turns electrical
circuits, or “Outputs,” on and off, simulating the mechanical roller limit switch. Because
the combination PS-6344/resolver system is completely electronic and has no frictional
parts, it offers several advantages over mechanical cam switches:

• Long service life with no parts to wear out.

• “On” and “off” points can be adjusted instantly from the keypad; there are no cams to
rotate or replace.

• Adjustment is possible with the machine running or stopped.

• Programmable logic allows complex switching functions that are impossible with
mechanical cams.

• Operation at speeds up to 3000 RPM.

PS-6344-24-P16M09
Controller

PS-6000 Series
Keypad/Display

Electro Cam Corp.
Dual Foot Mount Resolvers
With Side/Top Connection

Figure 2—PS-6344 Controller, Keypad, and Resolvers



1-3 Introduction

PS-6344 Description

Controller & Keypad PS-6344 Series Programmable Limit Switches consist of three main components:  the
controller, the resolvers, and the keypad/displays. The controller houses the micropro-
cessor, associated circuitry, and all of the I/O circuits. This eliminates the need for
external I/O racks.  The controller is   capable of accepting rotary position input from
one or two resolvers.  Channels are assigned to either resolver 1 or resolver 2 through
the output groups function.

A separate 1/4 DIN keypad/display provides a complete user interface from which ev-
ery aspect of the controller’s operation can be monitored and programmed. Multiple
keypads can be connected to a single controller. In addition, when interfaced to a PLC
or other computer, the controller can be used without a keypad/display. When properly
mounted with the gasket provided, the keypad/display meets NEMA 4 standards. A
clear silicon rubber boot assembly is available to provide NEMA 4X protection for in-
stallations where harsh washdown chemicals are used.

The PS-6344 Series is available in two models, the PS-6344-24-X16M09 and the PS-
6344-24-M17. Both are described in Figure 3.

Figure 3—PS-6344 Models

The PS-6344-24-X16M09 has 25 total outputs:

• 16 transistor outputs are built into the controller.

• Outputs 17 through 25 can accept AC or DC output
modules for driving “real world” devices such as
solenoids, valves, or glue guns.

• Outputs 24 & 25 will also accept an analog module
that generates a control signal proportional to RPM.

The PS-6344-24-M17 has 17 total outputs:

• Outputs 1 through 17 can accept AC or DC output
modules for driving “real world” devices such as
solenoids, valves, or glue guns.

• Outputs 16 & 17 will also accept an analog module
that generates a control signal proportional to RPM.

PS-6344-24-X16M09 Controller—Up to 25
Outputs

PS-6344-24-M17 Controller—Up to 17 Outputs
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PS-6344 Standard Features

The user can program the number of increments per revolution, or “Scale Factor.” For
example, to make the controller display position in degrees, a Scale Factor of 360 is
used. For some applications, Scale Factor may be set to define increments in terms of
linear distance, such as one increment equals 0.1" of travel. Standard controls have a
maximum of 4096 increments per revolution. Note:  Each resolver can have it's own
scale factor setting.

Programming Access Three levels of programming access are provided: Operator, Setup, and Master. Each
level can be assigned a password that must be entered to allow programming at that
level. In addition, the Operator and Master levels can be activated on an individual
keypad through hardware terminals on the back. Careful use of programming access
levels can provide key personnel the flexibility they need in programming the controller,
while protecting settings against accidental or unauthorized changes.

Speed compensation advances the setpoints for an output as machine speed increases.
This eliminates the need to manually adjust the setpoints for fixed-response devices
when machine speeds are changed. Speed compensation provides greater accuracy,
higher production speeds, and reduced downtime for machine adjustment.

Leading/Trailing Edge Adjustment allows the “on” and “off” edges of output pulses to be
speed compensated by different amounts. This feature is used for devices whose “on”
and “off” response times are significantly different. High speed gluing is a common
application.  See Section 4 for details.

Motion ANDing Two speed ranges can be programmed into the controller, and outputs can be ANDed
with either speed range so that they will be disabled unless the machine speed is within
the range. A common use for this feature is disabling outputs to glue valves to turn off
glue flow if the machine stops.

Basic Terminology

Channels Each Channel in the PLuS controller contains ON and OFF setpoints for one 360°
revolution of the resolver/encoder shaft. Channels are one of two types:

Output Channels - Output Channels are used to control machine functions based on
shaft position.  The output turns ON when the shaft position is within the bounds of a
pulse that has been programmed into the channel.

Group Channel - These channels control the interaction between groups of outputs and
an input received from a sensor or other controlling device.

Inputs Signals from external sources accepted into the PLuS controller which can be sent
from a position transducer (encoder/resolver) or other external sensor or switch.

Internal High
Speed Logic A feature in certain PLuS controllers that allows the user to divide outputs into groups,

each of which can be controlled by assigned inputs.  Groups can operate in any one of
six modes.

Program Programs allow the user to store channel ON/OFF setpoints for specific machine set-
ups.  By selecting different programs, product changeovers can easily be made without
reprogramming individual setpoints.

Pulses A pulse begins at the ON setpoint and ends at the OFF setpoint. The ON setpoint is the
leading edge of the pulse, and the OFF setpoint is the trailing edge. When multiple pairs
of setpoints are programmed into one channel, the channel is said to have multiple
pulses.

Setpoints Setpoints are the points within one rotation of the resolver/encoder at which a channel
turns ON or OFF. Setpoints can be programmed into a channel through the keypad/
display. Any given channel can turn ON and OFF multiple times within one rotation.

Scale Factor
with High Resolution

Speed Compensation
with Leading/Trailing
Edge Adjustment
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Timed Outputs Timed outputs are programmed like standard outputs to turn on and off at specific
points of resolver rotation. However, once a timed output is on, it will remain on for a
specified time period, regardless of RPM. If the programmed “off” position is reached
before the time period passes, the output will turn off. Timed outputs are used to drive
devices such as pneumatic cylinders which require a fixed time to perform a task, re-
gardless of machine speed.

Analog Outputs PS-6344 controllers can drive two analog output modules whose output signals will be
linearly proportional to RPM. The analog signal level at zero RPM can be programmed,
as well as the RPM that corresponds to maximum signal. No measuring equipment is
required for initial setup, and calibration is not needed. Typical uses for the analog
output are to control glue pressure as machine speeds change, or to match speeds of
other equipment to the machine being controlled by the PS-6344.

Serial Communication Using Electro Cam Corp.’s PLuSNET software for IBM-PC compatible computers, the
controller’s entire program can be saved to a disk file or loaded from a disk file to the
controller. The program can be printed or edited using the computer. Individual com-
mands may also be sent to the controller to change settings while running. See Section
6 for details.

PS-6344 Optional Features

“-W” Washdown PS-6400 keypads with the “-W” option are rated NEMA 4X and are shipped with a clear
silicon rubber boot fitted over and around the keyboard area. The back of this boot
provides a good seal between the back of the keyboard and the panel. The boot is
transparent and pliable, allowing the keyboard to be viewed and operated through it. In
addition to preventing contamination from harsh chemicals, the boot also protects the
keyboard from grease, oil, dirt and normal wear that could otherwise shorten the life of
the keyboard.

These clear silicon rubber boots can be ordered separately and installed on existing
controls in the field.

“-V” Vibration This option offers extra conformal coating on PCB's for added protection against high
shock and vibration.

PS-6344 Standard Features (cont'd)
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