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INTRODUCTION

In the processof machining wood, it is good pacticeto remove wood chips and sawdust
with some sort of dust colledion or vaauum system as they are produced. There ae
hedth benefits to removing airborne particles of chemicdly treaed woodfrom the
workshopenvironment. The inconvenience of manual dust colledor controls may lead
the woodworker into na using the dust coll edor and thereby naot getting the improved
safety or air quality benefits. On the other hand, continuowsly running a dust coll ecor
leads to a distrading, nasy shopand the wasting of eledricity and air conditioning.

The DUSTMEISTER Il isamicroprocessor controll ed solid state device which turns
ON and OFF shop dust coll eding systems based on the woodworking tools which are
runnng. The DUSTMEISTER Il system:

1.
2. Hasauser controlled delay after atod starts before the dust coll edor system starts to

oo

Senses when woodworking tools are turned on o off.

minimize starting currents.

Has a user controlled delay after atod stops before the dust coll edor system stops to
clea remaining wood chips.

Has no effed onthe original dust colledor manual control system when the
DUSTMEISTER is powered df. (Conreded to an automatic switch urit, ASU)
Isindependent of amperage of the woodworking todls or dust coll edor system.
Avoids cycling the dust colledor system unnecessarily when ore tod isturned off
and another isturned onafter ashort time.

Keegs the woodworker informed of system status with simple, easy-to-understand
Engli sh messages.
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FAMILIARIZATION

The DUSTMEISTER is comprised o two basic modues or comporents. Thefirst
comporent isthe Central Processng Unit (CPU). The other unit can be ather an

Automated Switch Unit (ASU) or aMotor Contador Unit (MCU). The MCU or ASU
provide termination pantsfor the aurrent sensors. The MCU and ASU are mnreded to

the CPU via anine conductor cable.

Central Processing Unit

The Central Processng Unit is hown in Figure 1. The CPU does all cdculations, timing

and measurement conversions. It provides the user display and contains the user

controls. Power switch, Manual switch, Delay seledion control, Sensor 1 and Sensor 2
gain controls, Sensitivity control and LCD contrast control. All controls are adjustable
through accesshalesin the dear plastic cover using asmall screwdriver. The CPU sends

and receives control signals from the other unit.

e — o oo 5
LCD Contrast Control

-~
b

Smart Cable
Conredor

Sensor 1 & 2 S i ,
Gain Controls Delay Seledion Switch Manual Switch

Figure 1 Dustmeister |1l Computer Processng Unit (CPU)
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Motor Contactor Unit

The Motor Contador Unit shown in Figure 2, replaces the contador function of a motor
controller. It acts as a high amperage switch, but does nat provide thermal overload
protedion for the motor. The solid state relay in the MCU ads under the diredion o
control signals from the CPU to turn onand df the dust colledor motor. The MCU has
been tested using a220volt, 5 hasepower dust colledor.

\ Collea:
Colledor Motor

B

Figure 2 Dustmeister M otor Contactor Unit (M CU)
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Automated Switch Unit

The Automated Switch Unit is shown in Figure 3. The ASU replaces the manual switch
of amagnetic motor controller. The ASU retains the manual switch capability with the
START and STOP switches, bu adds the aitomatic control function with the addition d
START and STOP solid staterelays. The START and STOP solid state relaysin the
ASU ad under the diredion d control signals from the CPU to simply energize the relay

in the motor controller and are not designed to handle the aurrent of the dust coll edor
motor diredly.

To Magnetic
Motor Controll er

To Current Sensors

To CPU

Figure 3 Dustmeister Automated Switch Unit
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Current Sensors

The DUSTMEISTER I11 utili zes new clip-on current sensors shown in Figure 4. These
are best installed in the service box where accessto al workshoptod power linesis
usually avail able. Multipletod power lines can be routed through ore sensor.

Figure 4 New " Snap on" Current Sensors
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INSTALLATION

As described in the previous ®dion,the DUSTMEISTER Il iscomprised of three
modues. The Computer Processng Unit (CPU) and the Automated Switch Unit (ASU)
areto be used if the DUSTMEISTER Il isto be interfaced with a system alrealy
containing amotor controller. The CPU and the Motor Contador Unit (MCU) areto be
used with a system withou amotor controll er but with athermal overload deviceonthe
motor.

Current Sensors

Two convenient clip-on current sensors (see Figure 4) are supdied with the
DUSTMEISTER. Simply open the top d the sensor and clip it around ore or more wires
in the service box which supgy current to the woodworking todls. The number of tods
sensed by one airrent sensor depends on the sizes of the wires. Note that for eat sensor,
the feed wires shoud be of the same phase. The aurrents will add if they are of the same
phase or subtract if they are of oppasite phases, so it isimportant to be mindful of the
phases. For example, if two todls are turned onwith the same horsepower and the wires
fed through the sensor are of oppasite phases, the sensed current will be zero and the
DUSTMEISTER II1 will aa asif al todsare off. The sensitivity of the DUSTMEISTER
[I1 can be adjusted as described in the next sedionto acommodate dmost any range of
tod horsepower. The unit shipped is pre-adjusted to be sensitive to hasepower ratings
from 3/4 hpand up.

MCU Connections

The MCU contains adual solid state relay (SSR) andisto be mnreded as siownin
Figure5.
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MCU Current

m Sensors
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comector | 5 * Hot Leg A
[ ]

Central Processng Unit

Figure 5 Motor Contactor Unit Wiring Diagram

The unit has been sized to acammodate up to afive (5) horsepower dust coll edor motor
operating on 220 vdts (asumes the motor has independent thermal overload protedion).
The wiring size for the hot legs is 8 gauge (higher horsepower ratings could be
acaommodated by alarger solid state relay and appropriate wire size). The wire mesh
covering the unit shoud be onwhen operating the deviceto protect the user from
acddentally touching the energized wires or hot hea sink. The motor and paver lines
may be @nnrected by inserting a screwdriver through the mesh and tightening down on
the gpropriate screw in the terminal block. Always make sure that power lines are not
energized duing connedion. It isimportant that air be ale to fredy circulate over the
hea sink. The temperature of the hea sink in the MSU can excead 70degrees Fahrenheit
above room temperature during a prolonged (greaer than ore hour) driving of afive
horsepower motor.

ASU Connections

The ASU contains two solid state relays which emulate the on/off pushbuttons of a
standard motor control unit. The unit also contain onoff pushbutons which can be used
when the DUSTMEISTER |11 CPU isturned off andwill replacethe use of the ones
normally suppied with the motor controller unit. The ASU isto be amnnected as shown
below:
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ASU

Existina Motor Controll er

e

Seediagram
below for
detail s of
the interface
conredions

Central Processng Unit

Current

Sensors
/A /A /

Figure 6 Automatic Switch Unit Wiring Diagram
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I Normally
; Open SR

|
i !
| !
i i
i .
—? r¢ * 1 |
i .
i L_I_J |
i .
i i
® \0 \®o [ J l ; I
o = = - L\ Reay j !
Coil || | |
i .
| !
i i
¢ ! | i
:A ° *— |
- em [
! Normally I
! Closed SR i
i .
i !
i !
220V : |
Power Coil Segment of
Source Motor Controller

Figure 7 Automatic Switch Wiring Schematic
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CALIBRATION

If the DUSTMEISTER does nat work properly with the fadory cdibration settings, then
it shoud be cdibrated to work corredly in your shop with your todls. The cdi bration
processis the same whether the CPU is conneded to an automatic switch unit (ASU) or

amotor contador unit (MCU).

Tt 1. Begin the calibration of the DUSTMEISTER by setting the sensiti vity control
onthe CPU, R25, and the sensor gain controls, R5 and R8, to mid range.

T 2.Whenthe DUSTMEISTER is powered up,the display will cycle through the
messages sownin Table 1. Adjust R10,the LCD contrast for the best LCD

display.

T 3. Verify that the DUSTMEISTER reports the proper mode AUTO SWITCH

MODE! or CONTACTOR MODE!.

T 4.Set the ON/OFF delay switch, S2, from 0 to 9semnds. Four times the start
delay time is used when turning the vaauum system off after the last todl isturned

off.

If asensor reading is greater than the SENSITIVITY realing controll ed by R25, then the
vaauum system will be turned onafter the display courts down from the delay value. If
all the sensor readings are lessthan the SENSITIVITY, then the vaauum system will be
turned off after the display courts down from the delay value. The display sequence
continues while the DUSTMEISTER is powered up. Now continue with the

cdibration...
Step With ASU With MCU
Conneded Conneded
T | Turn onthe manual switch and after ON relay will Motor relay will

countdown ...

energize for one
secondasindicaed
by green LED

energize andremain
onasindicaed by
green LED

T | Turn of the manual switch and after
countdown ...

OFF relay will
energize for two
semnds asindcaed
by red LED

Motor relay will
de-energize and
green LED will go
out

T | Turn onall tods that have apower

When turning ontodlsthereisa
transient starting current. When

from turning on the toal.

lead going through current sensor #1.

taking sensor readings wait 10 seconds

Asthe messages are displayed the
reading for current sensor #1 shoud be
nonzero. If it ismaximum (255,
reducethe gain control, R8, for sensor
#1 urtil adesired readingis

acomplished.
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t | Turn onall todsthat have apower

lead going through current sensor #2.

Asthe messages are displayed the
reading for current sensor #2 shoud be
nonzero. If it ismaximum (255),
reducethe gain control, R5, for sensor
#2 unil adesired readingis
acomplished. Do na change R5 and
R8 gain settings from here on.

t | Turn on ony the tod that uses the
least current that has a power lead
going through current sensor #1.
(Sensitivity can nd besetto 0 o

If the ON relay
turnsonfor 1
seoondthisisfine.
If it does nat, then

If the motor relay
turns on and stays
onthisisfine. If it
does nat, then adjust

DUSTMEISTER will nat turn off) adjust the sensitivity | the sensitivity
control, R25, davn | control, R25, davn
until it does. until it does.

T | Turn dff thetod and after the OFF relay will Motor relay will

countdown V4

energize for two
semnds asindcaed
by red LED

de-energize and
green LED will go
out

Tt | Turn on orny the todl that uses the
least current that has a power lead
going through current sensor #2.

If the ON relay
turnsonfor 1
seondthisisfine.
If it does nat, then

If the motor relay
turns on and stays
onthisisfine. If it
does nat, then adjust

adjust the sensitivity | the sensitivity
control, R25, davn | control, R25, dawvn
until it does. until it does.

t | Turn df thetod and after the OFF relay will Motor relay will

countdown Vi

energize for two
seonds asindicaed
by red LED

de-energize and
green LED will go
out

Now your DUSTMEISTER is cdibrated and will turn the vacuum/dust coll edor system
onwhenever youturn on any of your sensed todls.
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1/2/3/4|5/6|7|8/9|1|1/1/1|12(1/1|1(1|1]|2]|COMMENTS
0/1{2(3|4|5(6|7|8(9]0
1 LIAIN|G & O|lB|E|R RIE|ISIE|T]|!
2 AlU|T|O S|WI |T|C|H M{O|D|E]|! Or the foll owing
3 CIONITIA|C|T|O|R M O|D|E]|!
4 DIUISITIME|I |SIT|E|R 3 RIE|A|D|Y
5 O N D ELIAY = X SIE|C/IO|N|D|S
6 SIEIN|IS|O|R #| X = X | X | X Sensors 1 and 2
7 MIAINJU|JA|L S|WI |T|C|H O F|F Also ON
8 O|N S|IE[N|S|I |T|I |V|I |T|Y = X [ X | X
9 VIAIClU|UIM O F|F Also ON
10 |[C|O|U|IN|T|D|O|W|N 9|/8|7(6|5(4(3|2|1|0
11 |[S|H|{U|T|D|O|W|N A/BIO|R|T|E|D|!

Messages 1-3 are displayed on paver up. Messages 4-9 are cycled continuously at a
frequency of one message every 2 seoonds. Message 10is displayed when thereisa
countdown in progressfor starting or stoppng the vaauum system. Message 11is
displayed if the vaauum shutdown countdown is gopped due to anather todl being turned
on.

Tablel DUSTMEISTER LCD Messages
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