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TS ENGINEERING, INC.

Warranty

TS Engineering, Inc. warrants that the equipment manufactured and sold by it will, upon ship-
ment, be free of defects in workmanship or material. Should any failure to conform to this war-
ranty become apparent during a period of three years after the date of shipment, TS Engineering,
Inc. shall, upon prompt written notice from the purchaser, correct such nonconformity by repair
or replacement, F.O.B. factory of the defective part or parts. Correction in the manner provided
above shall constitute a fulfillment of all liabilities of TS Engineering, Inc. with respect to the
quality of the equipment.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL
OTHER WARRANTIES OF QUALITY WHETHER WRITTEN, ORAL, OR
IMPLIED (INCLUDING ANY WARRANTY OF MERCHANTABILITY OF
FITNESS FOR PURPOSE). TS ENGINEERING, INC. SHALL NOT BE LIABLE FOR
ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND RESULTING
FROM THE USE OF THIS UNIT.

TS Engineering, Inc. shall not be responsible for and the purchaser shall have no right to
consequential damages resulting from the use of the unit due to causes beyond the control and
without the fault or negligence of TS Engineering, Inc. including but not limited to acts of God,
fire, negligent acts, civil unrest, power failures, power surges, flood, accident, actions of third
parties, failure to follow proper installation, operation, or maintenance, unauthorized repairs,
alterations, abused, misused, misapplication or improper environment.

The remedy(ies) provided above shall be purchaser's sole remedy(ies) for any failure of TS
Engineering, Inc. to comply with the warranty provisions, whether claims by the purchaser are
based in contract or in tort (including negligence).

Furthermore, TS Engineering, Inc. does not warrant equipment against normal deterioration due
to environment. Factors such as corrosive gases, liquids and solid particulates can be detrimental
and can create the need for repair or replacement as part of normal wear and tear during the
warranty period. TS Engineering, Inc. will not be responsible for mechanical parts failing due to
normal usage and service for which they were intended.

Equipment supplied by TS Engineering, Inc. but not manufactured by it will be subject to the
same warranty as is extended to TS Engineering, Inc. by the original manufacturer.

Notations in this Manual

This manual uses two symbols to draw attention to or denote actions, which should be
performed cautiously, or avoided altogether.

|I| Means TAKE NOTE of this statement, or BE CAUTIOUS when performing this action.

|XI Means DO NOT DO THIS, or DO NOT ALLOW THIS TO HAPPEN.
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TS ENGINEERING, INC.

Introduction

The SmartTrigger™ by TS Engineering, Inc. is an intelligent vibratory feeder controller that
is capable of delivering a uniform level of drive voltage to the feeder coils regardless of
fluctuations in the source line. By monitoring both the amplitude and frequency of the input
line the controller can perform on-the-fly adjustments to the trigger timing of the output
alternistor and maintain the desired vibration intensity level. The unit can correct for input
line fluctuations. The standard unit without sensor is considered a voltage regulating
controller. The SmartTrigger with the sensor option is considered an amplitude regulating
control.

@ Heatsink

O O

SmartTrigzer™
Digital Power-Tracking Controller

0 ~ 100
@ Set Point @

]

Power 'ON' Vibration Intensity
Indicator \ ﬂ (set point adjust)
9 Remote Wiring { l
access hole \
Sensor Connector e
(optional) N ( outPur | @

Power Switch
@ Fuse (15 A) Max.\

| | \ AC Input

Feeder Connector
Output
Connector

Figure 1. SmartTrigger  Digital Power-Tracking Controller
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External Controls and Connections

AC Input Connector - (see Figure 1) A quick disconnect cord plugs into a standard 110 or
220 Volt AC outlet to power the controller. The controller requires between 95-140 Volts
AC, 50/60 Hertz for the 110 volt unit and 190-250 Volts AC, 50/60 Hertz for the 220
volt unit.

E USE OF AN INPUT VOLTAGE HIGHER THAN THE RATED MAXIMUM (140 VOLTS RMS FOR
THE 110 UNIT AND 250 VOLTS RMS FOR THE 220 VOLT UNIT) CAN DAMAGE THE
CONTROLLER AND VOID YOUR WARRANTY!

Fuse — (see Figure 1) The Input fuse should be sized to accommodate the feeder requirements, but
not to exceed 15 amps maximum.

Power Switch - (see Figure 1) Upon power up there is a 0.2-second pause for internal
calibration that may be followed by a soft start delay of 0.8 seconds, depending on DIP
Switch settings.

ALWAYS TURN POWER OFF BEFORE CONNECTING OR DISCONNECTING A FEEDER
m OR REPLACING THE INPUT FUSE!

Power ‘ON’_Indicator - (see Figure 1) Upon power on with the power switch, the power
‘ON’ lite will illuminate indicating that power is on providing the input fuse is good.

Feeder Output Connector - (see Figure 1) Supplies the output to drive the feeder coils.
This is a variable power output. (connectors are different for 110 or 220 version)

m ONLY A FEEDER’S MAGNET COILS SHOULD BE PLUGGED INTO THIS OUTLET!

E USE OF AN INPUT VOLTAGE HIGHER THAN THE RATED MAXIMUM (140 VOLTS RMS
FOR THE 110 UNIT AND 250 VOLTS RMS FOR THE 220 VOLT UNIT) CAN DAMAGE THE
CONTROLLER AND VOID YOUR WARRANTY!

Vibration Intensity (set point adjust) - (see Figure 1) Selects the desired amplitude of
vibration intensity.

Sensor_Connector — (see Figure 1) The Sensor connector is used to connect the Smart
Trigger to a (optional) sensor unit if required for a tighter control of the output.

Remote Wiring access hole - (see Figure 1) The unit is factory delivered with this hole
covered by a metal snap-in cap. A cord grip may be installed for securing external wiring
at this location. This is very useful when utilizing features such as interlocking, coupling
of the Universal Input to a photocell or PLC output, etc.

Heatsink - (see Figure 1) Dissipates the heat generated by the electronics. It is specified
for a continuous 15 Amp RMS bowl current in an ambient temperature environment of
45° Celsius.

AT HIGH VALUES OF CONTINUOUS LOAD CURRENT THE HEAT SINK MAY BE HOT TO
THE TOUCH DO NOT BLOCK AIRFLOW AROUND THE HEATSINK DURING

|II OPERATION! THE UNIT SHOULD BE MOUNTED WITH THE HEATSINK FINS
UPRIGHT TO ALLOW FOR PROPER COOLING.
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Motion Sensor (Optional)

The motion sensor tells the SmartTrigger™ controller how the feeder is performing. The
sensor must be mounted so that the axis of sensitivity is parallel with the motion of the
feeder. That is, the sensor must vibrate along its axis of sensitivity, Figure 2. For a bowl
feeder, the sensor should be mounted near the perimeter of the bowl with the direction of the
mounting screws (axis of sensitivity) pointing in the direction of parts flow.

Sensor can detect motion

only along this axis
h

' Figure 2. Motion Sensor Axis of Sensitivity

-

Direction of Bowl Motion

Motion Sensor
Axis of Sensitivity

Figure 3. lllustration of proper mounting
orientation on a bowl feeder utilizing a right-angle
bracket secured to the bowl perimeter

Figure 3 depicts an example of a mounting strategy for bowl feeders using a right-angle
bracket mounted to the exterior of the bowl. While the use of such a bracket is not required,
the motion sensor must be mounted so that its orientation with respect to bowl motion is the
same as that shown in Figure 3, regardless of the mounting method used.

At the other end of the motion sensor cable is a 5 pin male DIN connector. This fits into the 5
pin female DIN connector located on the bottom side of the SmartTrigger ™ controller.
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Operation Setup

The controller is designed and factory preset to require very few adjustments. On most
feeders only the following setup procedure should be required.

1. Plug the feeder power cord into the output connector on the bottom of the unit. At this
time you may wish to replace the controller fuse (15 amps factory value) with one which
is specific to the drive coils current rating to prevent accidentally over driving your
feeder. Do not use a fuse rated over 15 Amps!

2. Plug the controller into a standard outlet rated to deliver 95-140 Volts RMS AC @ 50/60
Hertz for the 110 volt unit and 190-250 Volts RMS AC @ 50/60 Hertz for the 220 volt
unit.).

USE OF AN INPUT VOLTAGE HIGHER THAN THE RATED MAXIMUM (140 VOLTS
RMS AC OR 250 VOLTS RMS AC) CAN DAMAGE THE CONTROLLER AND VOID
YOUR WARRANTY!

Turn on the unit via the Power switch located on the right side of the unit.

4. Upon power up there is a 0.2-second pause for internal calibration that may be followed
by a soft start delay of 0.8 seconds (depending on DIP Switch settings), after which the
controller will begin normal operation.

At this point simply adjust the Vibration Intensity (amplitude adjust) knob to achieve
the desired amplitude of vibration. The controller will then maintain this vibration
intensity level independent of any line voltage fluctuations.
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The Circuit Board

TO INSURE OPERATOR SAFETY, INTERNAL ADJUSTMENTS AND/OR FUSE
m SERVICING SHOULD ALWAYS BE DONE WITH THE SMARTTRIGGER TURNED
OFF AND UNPLUGGED!

Located on the circuit board are four user serviceable trim-pots labeled R6 (10 to 24 volts
power supply adj.), R14 (on delay), R23 (off delay), R34 (max. amplitude). The SW1 DIP
Switches are for setting up the controller operating parameters. The Micro Controller has the
stored operating program.

R23
R14 Off Delay Adjust Heatsink Mtg.
On Delay Adjust 0to 17 Seconds (this side)
0 to 17 Seconds (page 15)
(page 15) Asserqbly No. 01-211
Board No. 01-410
Q TS Engineering, Inc. L © - \@Tl Q
®
[
(+) DC volts @ ©
Ph%{g:{eye{ Input Signal @ owzwnai Gate
Ground @ @ Output o
+5v Interlock @ D @ Output g
. be RI3RI5 R8 CB . C) || Neutral 3
lnl;[l!ltv(e‘fr)sglc { “ @ EEE 4PR 7 Neutral 3
(timers) Gnd @ E;HQ ™o @ eutra @
Y > £ Neutral
H Il'x;emote h I @ L NI i @
limers) { } O s WHE @ | e -
@ ® &8 @ ® @6 © © ® 6 ®@ ® © ®©® E 120V E
IUniverscglC { (+) bC @ ® 2 © o) @ h
+ 2
r(]r?cl)nti(r’n)ers) Gnd B D e @ 120V é
Remote I @ HH iiiiii m (? +a @ 120V
Hold - switch { \ ©
(no timers) N » 5
— o -
w
o O 2 O
Jumper Storage \ B
|
220000000000
R34 SEEEEEKE 2 8¢ swi
Max. Amplitude Limit s .25 £ 203t i (Factory Setting)
66 to 100% setting 23 23 o o@ 3 (page 15)
Range selecton SW1 = z e 72 g R6
DIP switch settings g8 o 2 i :
(page 15) — e 2 (10-24v P/Supply Adj.)
Mo(tion Sen)sor Amglitude (page 15)
optional ot

Figure 4. Diagram of the circuit board showing location of the DIP switches, and
trim pots.
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Operating the controller

This section describes some of the advanced features that are available for use with the unit
as well as suggested adjustments to enhance feeder performance.

SO0

R3 D1 R2 R1

Universal Input: (Disabled)
Emergency Universal Input: (Disabled)
Soft Start: (Enabled)

Power Output Range Select/Sensor Gain

Power Output Range Select/Sensor Gain
Phase Select (Negative)
Output Frequency Select

Output Frequency Select
Closed Loop Gain Select

© ©~N ®» A~ W N =

® ©© © @ © 6 @ © 6 8 © 0 @

**NOTE **

Switch Positions Shown
are Factory Settings

JMG

SOOOO®@ @]

Figure 5. Dip Switch Location and Settings

Universal Input Enable for Operate / Hold (see Figure 4)

This enables the Universal Input. Any voltage, AC or DC, from 5 Volts RMS minimum to
120 Volts RMS maximum applied to terminals 5 and 6 of TB3 will put the unit in Operate
mode. A dry contact closure applied to terminals 7 and 8 of TB3 will put the unit into Hold
mode. The ON and OFF delay times will function normally. (see Warning)

Switch 1 = OFF Universal Input enabled
Switch 1=0ON Universal Input disabled *

Universal Input Enable for Emergency Operate / Hold (see Figure 4)

This enables the Emergency Universal Input. Any voltage, AC or DC, from 5 Volts RMS
minimum to 120 Volts RMS maximum applied to terminals 9 and 10 of TB3 will put the unit
in Operate mode. A contact closure on terminals 11 and 12 of TB3 will put the unit into
Hold mode. All hold delay settings specified by trimpots R14 (on delay) and R23 (off delay)
will be bypassed, and the controller will change operational states immediately. (see Warning)

10
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Switch 2 = OFF Emergency Universal Input enabled
Switch 2= ON Emergency Universal Input disabled  *
Soft Start (see Figure 5)

Enabling the Soft Start causes power to the feeder bowl to ramp up to the setpoint over a
period of approximately 0.8 seconds when switching from Hold to Operate mode. This is
useful in preventing surges associated with state changes while running at high levels of
current. Disabling the Soft Start causes the controller to return directly to the setpoint with
no delay when switching from Hold to Operate.

Switch 3 = OFF Soft Start disabled
Switch 3=ON Soft Start enabled *

Power Output Range Select (see Figure 5)

In open-loop mode DIP Switches SW4 and SW5 control the maximum power to the feeder
reducing from 100% to 75% to 50% to 37.5% of normal full scale. This improves resolution
of the Amplitude Adjust potentiometer, as well as safely limits output power to devices that
operate at much lower power requirements than what the controller is capable of delivering.

Switch 4 = ON or  ARO .
Switch 5 = ON (100% - 66%0)
Switch 4 = ON N

Switch 5 = OFF (75 % - 50 A))

Switch 4 = OFF o 2m0
Switch 5= ON (50% - 33%)

Switch 4 = OFF -
Switch 5 = OFF (37.5% - 25%)

Sensor Gain Selection (see Figure 5)

In the closed-loop mode DIP Switches SW4 and SW5 control the sensor gain. This is to
allow matching of the selectable range of the front panel POT (Amplitude Adjust) to the
physical motion of the feeder device. Available gain multipliers are 1, 2, 4 and 8. For devices
that move a lot with very low power input, a gain of 1 may be sufficient. For feeder devices
that require a lot of power to generate motion, higher gains may be required. Try different
settings to find the setting that causes the front panel POT (Amplitude Adjust) to span between 0
and full motion. If the span cannot be achieved through sensor gain adjustments, select a gain
that hits full motion slightly before maximum front panel POT setting. Then turn the front
panel POT to full ON and turn trim-pot R34 counterclockwise until the motion just begins to
taper off.

11
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gﬂﬁﬂ ;‘ i 8m Gain multiplier of 1 *
gﬂﬁﬂ g i SEF Gain multiplier of 2
mﬁﬂ g z 8;': Gain multiplier of 4
m‘gﬂ g : SEE Gain multiplier of 8

Phase Select (see Figure 5)

This feature enables selection of which side (phase) of the line voltage the controllertriggers
off of on the 30 Hz and 60 Hz frequency output settings (25 Hz and 50 Hz on 50 Hz source
lines). For example, if four 60 Hz feeders were being run simultaneously, it would be
recommended to set two to the positive phase and two to the negative phase to effectively
balance source utilization. This switch has no effect on 40 and 120 Hz output settings (33.3
Hz and 100 Hz on 50 Hz source lines).

Switch 6 = OFF Positive phase of line
Switch 6 = ON Negative phase of line *

Output Frequency (see Figure 5)

Selects the frequency of the output to the feeder. Output frequencies are dependent on the
frequency of the input line, as illustrated below.

Switch 7 = ON 60 Hz, Output = 120 Hz
Switch 8 = ON 50 Hz, Output = 100 Hz
Switch 7 = ON 60 Hz, Output =60 Hz *

Switch 8 = OFF 50 Hz, Output = 50 Hz

Switch 7 = OFF 60 Hz, Output = 40 Hz
Switch 8 = ON 50 Hz, Output = 33.3 Hz

Switch 7 = OFF 60 Hz, Output = 30 Hz
Switch 8 = OFF 50 Hz, Output = 25 Hz

Closed Loop Gain Selection (see Figure 5)

In the closed loop mode DIP Switch SW9 controls the loop gain. This switch is not used in
the open loop mode. Try the high loop gain setting for maximum response to the front panel
POT. If the device oscillates, cut the gain back to the low setting.

Switch 9 = OFF High *
Switch 9 = ON Low

12
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Factory Preset DIP Switch Values (see Figure 5)

Switch 1 =0ON
Switch 2 =ON
Switch 3 = ON
Switch 4 = ON
Switch 5 =0ON
Switch 6 = ON
Switch 7 = ON
Switch 8 = OFF
Switch 9 = OFF

+10 to 24 Volt Power Supply Adj. (R6) (see Figure 4)

Adjusting R6 determines the voltage value used for the operation of the photo eye supply
voltage. The range of adjustment is from +10 volts DC to +24 volts DC. The photo eye
connection is made at TB3 terminals 1, 2 and 3. The plus DC voltage can be monitored at
TB3 terminals 1 and 3 for value adjusted.

On Delay (R14) (see Figure 4)

Adjusting R14 determines the amount of time from when the Remote Operate / Hold feature
is switched from Hold to Run and the feeder begins to operate. The delay can be adjusted
between 0 and 17 seconds. Rotating R14 fully counterclockwise gives a delay of 17 seconds,
and rotating R14 fully clockwise gives no delay. This is a single turn pot. If the unit is
placed from run to hold (either direction) the internal timers will reset and restart the
countdown.

Off Delay (R23) (see Figure 4)

Adjusting R23 determines the amount of time from when the Remote Operate / Hold feature
is switched from Run to Hold and the feeder ceases operation. The delay can be adjusted
between 0 and 17 seconds. Rotating R23 fully counterclockwise gives a delay of 17 seconds,
and rotating R23 fully clockwise gives no delay. This is a single turn pot. If the unit is placed
from run to hold (either direction) the internal timers will reset and restart the countdown.

Max Amplitude Limit (R34) (see Figure 4)

Adjusting R34 limits the maximum amount of drive the unit can deliver to the feeder device.
The adjustment range as a percentage of normal full scale is dependent on the settings of DIP
Switches SW4 and SW5 (see Power Output Range Select, page 11, for adjusting the set
point range). Rotating R34 fully counterclockwise sets the maximum at 100% of the DIP
Switch selected range, and rotating R34 fully clockwise cuts the maximum to 66% of the
DIP Switch selected range. This is a single turn pot.

13
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Using the Remote Operate / Hold Feature

Contact Closure Activation (see Figure 4)

CONTACT CLOSURE IS A NON-POWERED DRY CONTACT. IF VOLTAGE IS
E APPLIED TO THE CONTACT CLOSURE INPUTS, SEVERE DAMAGE MAY OCCUR
TO UNIT AND WILL VOID THE WARRANTY

Connecting a normally open switch across terminals 7 and 8 of TB3 will provide the ability
to switch between Operate and Hold conditions remotely. A switch closure will put the unit
into Hold mode after the time delay (if any) determined by R23. A switch opening will put
the unit into Operate mode after the time delay (if any) determined by R14. (See page 13 for
setting delay time.) DIP Switch SW1 must be ON to enable the Operate/Hold Contact
Closure activation.

IXI CONNECTING ANY VOLTAGE ACROSS THE CONTACT CLOSURE OPERATE / HOLD

INPUTS (TERMINALS 7 and 8, TB3) MAY DAMAGE THE CIRCUIT AND VOID YOUR

WARRANTY! THIS IS MEANT TO BE A SWITCH, CONTACT OR OTHER NON-
POWERED CLOSURE.

Universal Input (see Figure 4)

The Universal Input enables remote operation of the Operate / Hold feature via a switchable
voltage source. Any voltage, AC or DC, from 5 Volts RMS minimum to 120 Volts RMS
maximum applied to terminals 5 and 6 of TB3 will put the unit in Operate mode after the
time delay (if any) specified by R14. A contact closure input applied to terminals 7 and 8 of
TB3 will put the unit into Hold mode after the time delay (if any) specified by R23. (See
page 13 for setting delay time). DIP Switch SW1 must be OFF to enable the Universal Input.

NOTE: If no voltage is applied to this input and Switch 1 is in the Off position, upon power
up the unit will run until the off delay times out and the unit will then go into Hold mode.
The contact closure input (terminals 7 and 8, TB3) will still function normally.

It is important to note that if either consecutive state changes occur on the contact closure or
the Universal Input before the last delay timer has timed out, the previous request will be
canceled. For example, suppose the OFF delay is set to 10 seconds and the unit is currently
running. If the operator flips the switch to the Hold position, then to the Operate position
within 5 seconds, the unit will continue to run without interruption.

Operate/Hold Out _(Interlocking/Slaving) (see Figure 4)

By providing an output signal for Operate or Hold modes, several controllers may be
connected together for interlocked operation. The output signal is +5V Dc for Operate mode,
and 0V Dc for Hold mode on terminal 4 with respect to 3 of TB3. This output follows the
actual status of the unit, which will include any delay in changing states as set by the On and
Off delay settings (R14 and R23). These connections can be used to the Universal Hold
input or Emergency Hold input to control several different control units.

14
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Using the Remote Emergency Operate / Hold Feature

Emergency Contact Closure Activation (see Figure 4)

CONTACT CLOSURE IS A NON-POWERED DRY CONTACT. IF VOLTAGE IS
E APPLIED TO THE CONTACT CLOSURE INPUTS, SEVERE DAMAGE MAY OCCUR
TO UNIT AND WILL VOID THE WARRANTY

Connecting a normally open switch across terminals 11 and 12 of TB3 will provide the
ability to instantly switch between Emergency Operate and Hold conditions remotely. A
switch closure will put the unit into Hold immediately, ignoring any time delays set by R23.
A switch opening will put the unit into Operate mode immediately, ignoring any delays set
by R14. DIP Switch SW2 must be ON to enable the Emergency Operate/Hold contact
closure activation.

CONNECTING ANY VOLTAGE ACROSS THE CONTACT CLOSURE EMERGENCY

E OPERATE / HOLD INPUTS (TERMINALS 11 AND 12, TB3) MAY DAMAGE THE
CIRCUIT AND VOID YOUR WARRANTY! THIS IS MEANT TO BE A SWITCH,
CONTACT OR OTHER NON-POWERED CLOSURE.

Emergency Universal Input (see Figure 4)

The Universal Input enables remote operation of the Emergency Operate/Hold feature via a
switchable voltage source. Any voltage, AC or DC, from 5 Volts RMS minimum to 120
Volts RMS maximum applied to terminals 9 and 10 of TB3 will put the unit into Operate
mode. A contact closure input applied to terminals 11 and 12 of TB3 will put the unit into
Hold mode. DIP Switch SW2 must be OFF to enable the Emergency Universal Input.

Note that the Emergency Operate/Hold function automatically bypasses all On and Off delay
time settings. This means that the unit will change states immediately following an
Emergency Hold or Operate request. The Soft Start feature is not automatically bypassed
however, and if it is enabled switching from Hold to Operate will still cause the voltage to
ramp up gradually over 0.8 seconds to the set point.

Jumper Settings JMA thru JMFE

Jumper JMA allows the selection of either the panel pot connection as provided from the
factory or the connection of an external analog input of O to 5 volts or 0 to 20 ma’s
depending on jumper JMB selection. Jumper JMA should be removed if an external source
is provided and placed on the storage header.

Jumper JMB is used for multiple input voltage configurations. When JMB is placed for the
ground connection this permits a 0 to 5 volt external analog signal to be connected to TB2
terminals 8 and 9 or a self powered 0 to 20 ma signal to be connected to TB2 terminals 9 and
10. Jumper JMA should be removed and placed on the storage header.

15
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Jumpers JMC thru JMF provide options for interfacing the Photo Eye input into the
different Operate/ Hold function circuits available.

Assembly No. 01-211

***************

Board No. 01-410 Lo __ 4

TS Engineering, Inc. i ie Q
n
S
(+) DC volts @
Phlontgﬁye { Input Signal
Ground g
+5v Interlock MC @
Universal (+) DC
|nptﬂ (+) DC o o Jumper JMC and JMD for connection of Photo-eye
(timers) Gnd IMD to Universal Remote Hold with Timer selection

Remote | —
Hold - switch \
(timers) i

Universal (+)bC
Input (+) DC
(no timers) Gnd

JME
E Jumper JME and JMF for connection of Photo-eye
to Universal Emergency Remote Hold
B without Timers

JMF

Remote —
Hold - switch < \
(no timers) i Jumper JMB for multiple input voltage configurations
(see schematic)

BIOOOOEEOOOE

Jumper JMA for Panel Pot control

<§$@®@@é@@@@@@®0

-

s (1) (2) () (0 & © @O @ © ©@

gl

Interface Jumper Selections

Smart Trigger Wiring Diagram

The wiring of the controller is as shown in Figure 6. The power connections for Line and
Neutrals should be of sufficient gauge to handle the current being used by the controller and
supplied to the feeder. The minimum wire gauge used should be 14 AWG. But this will
depend on local codes and regulations. The power connections are intended to use a screw
terminal style connection. This is pre-wired from the factory in ST-1900 and ST-2900 units.

Terminals 1,2, and 3 of TB2 are for the motion sensor interface connection. This may or may
not appear on the unit as ordered.

Terminals 4, 5, 6 and 7 of TB2 are pre-wired in ST-1900 and ST-2900 units with a 20-22
gauge three conductor cable. It should be shielded, but the shield does not need to be
connected to ground. The remaining wires are all customer connections. The connectors will
accept a wire size from 18 to 24 awg. The wire size will depend on local codes and
restrictions.

16



TB1
(Power)

TS ENGINEERING, INC.

Gate
@ Output x
9]
Brown  Output 2
a
@ Blue Neutral 5
g
@ Neutral 8
*
*
C Blue Neutral
@ N/C .
(V]
S
@ 120/220 2
5
@ 120/220 E'
@ Brown 120v
———  or
220V
TB2
(Control)
2 =
x [t ~ = (] [)
3 5 83882 -
¥ @ 5 ¥ m § S 3 ¢
ol %z p 3
= 9 5 % £
s - 2 o £ ¥ B
L 5 5 i 5 2
5 5 cod 5 g 5 &
17 = [} [} c = O <
c O S T o [
O =« T 3 2 T S o
© 825535835 S
> 5 2 £ £ & 2 3 & 8
+ O O « <« O a4 o O o
Motion Sensor  Amplitude Customer
(optional) Pot Connections
(+) DC volts
Phl?]tgt-j?ye Input Signal
Ground

+5v Interlock

Universal
Input (+) DC
(timers)

{
{
<

Remote
Hold - switch
(timers)

Universal
Input (+) DC
(no timers)

Remote
Hold - switch
(no timers)

(+)DC
Gnd

—

b

(+) DC
Gnd

—

b

OO

TB2

TB3
(Interface)

Heatsink
‘ ‘A bly N o1-211 ‘ ‘
O Eaed O
1 [O]
2 |O (O 10
3 10O Ol 9
4 O ® | 3
5 1O @® | 7
6 [O O 6
TB1
: 18] 183 Pover| 8 3
9 O |interface Ol 3
10 O O 2
1110 @]
12 |O]
O Control O
B2

Hid0cceeee00d

12345678910
Note:

@ Indicates minimum connection
for operation:

Customer Connections

Shown for ST-1900 and ST-2900 Units

Figure 6. Circuit board wiring diagram and pin reference

17




TS ENGINEERING, INC.

'ou| Buussulbug S| 0062-1S pue 006T-1S
: : siuawisnlpy pue saydlImsg
3]eAl19e 0] 1IN2419 pjoH/aleladQ JO UOIDBI3S SMO||Y
ndu] 9A5010yd JO UONIB|SS J0J PasN - 4IAC NIYL DAL
ndui patemoduou 1o patamod 10} dnjas Smoj|y
Induj (ew 0Z-0) 40 UOND3|3S 104 P3SN - GINL aseyd aur annefaN  UuQ - 9 Yyoums
p2198UU0D ddUBJaLaY [eulaIXT paj[elsu] 10N aseld aul aAlIsod  HO - 9 Youms
P8108UU0D 10d [8UBd  Paj|eIsul - VIAC

suonos|as sadwing

R3S 8seyd  9-TMS

. 3O - G youms
— (%00T 01 99) (%52 - %ee -abuex) HO - ¥ Youms
1SNipy HWIT wnwixelN ey
’ . uQ - G Ydaums
a_o_“oomm JT010) (%€€ - %05 :abuey) 10 - b LIMS
Isnipvy Aels@ JO  €¢d
A (%05 - %G, :abuey)  HO T UMMS
@_oc_ogw LT 010) V=T Ras Uuo - ¥ YoUMs
Isnipy Aejsq uo  ¥Td
v (%99 - 9600T 9Buey) O 5 UOMS
1sn[py aBel|OA 843 010Ud IPA 12 01 0T+ O 699 - %00T - Uo - ¥ YOUMS
sjuswisnipy 1918wonusl0d 109]9S abuey IndinQO 4amod  G-TMS
[BUOIIOUNT 10N 6-TMS 109]9S abuey 1ndinQO 1amod  #-TMS
_ HO - 8 YoUms 9|qeus Jels Jyos uoQ - € youms
ZH 0 - Gz NdINO  'ZH 09 - 0§ :82IN0S 1O - 7 UoIMS 9]0esIQ MRS HOS  HO - € YoUms
. uQ - 8 youm WeISUOS  E-TMS
ZH 0¥ - €'€€ ndinO  ‘ZH 09 - 0§ :824N0S tw ) w ﬂs._\sm
: a|qesi@ nduj festenlun Aousbiswg  UQ - Z YoUMS
2109 - 0S NGO ‘ZH 09 - 05 :99N0S HO - 8 Ydaums a|qeu3 nduj jesiaAlun Aousbiaw3 HO - 2 Youms
uoQ - / Youm:
O~z M ploH/e1848dO 40} Induy estanlun Aousbaswa  Z-TMS
. ‘ . uQ - 8 Youm:
- ind - 0§ :92Ino
ZH 0¢T - 00T A0 "ZH 09 - 0S5 :824N0OS UO - / UYoIMs a|gesig induj [es;sMlun UQ - T YoUMS

155765 KoUBnbaId NN 8-TMS a|qeuz nduj [esloAIUN  JO - T YIUMS

19918S Aouanbaiq IndinO  /-TMS ploH/a1e42dQ 40y Induy fesaanlun  T-TMS

Figure 13. ST-1900 and ST-2900 Switches and Adjustments
18



TS ENGINEERING, INC.

*ou| burgauIbul s

dniss »oInd

'SnoauejuRISUL SI 3WI O
ay) pue passedAq aJe s3n2419 Buiwn ayy pasn si induj [esiaAiun Aouablawg ayl Usymn - v 810N

'asn N J918W0.31999Y ‘apolN doo paso|d - Z 910N
'3sn Ul | ON 4918W 0431399y ‘apolA doo uadQ - T 810N

"pa123ULI0d SI [199030yd B UBYM BSn U1 SABJSp BWI JJO B} JO UONOUNY € SI 140

uIny ay Jo Burwin ayy 491101u09 8y} Jo BuljaAd UQ/O B1owal 1oy Indu [esiaAlun ays Buisn UsYM - € 810N

9PA 0 = PIOH ndino

9pA G = alesadQ IPA G+ ¥ pue g-ed.1l

s;ndino |0Juo)

PIOH = PasolD

oeiado = uadg | SPBUOO | ZTPURTI-EAL | g

PIOH = 3BEHOA ON | OQ 40 J8A 0ZT 0

aesado = abeyjoA G ‘abeljon OTpueg-eaLl v

1O ZMS / UO TMS pajgeuq - induj essaniun Aosuabiawg

PIOH = PasolD

a1esado = usdo sjo|u0D | gpue/-egl | 9

PIOH = 3BEHOA ON | OQ 10 J8A 02T 0}

ayesado = abeyon G ‘abeyop | oPUESEAL |V

UO ZMS / HO TMS pajgeus - Indu] [essaniun

ndino j03u09 01 abeyjoA feubis D
/\G-0 8Sh pue Jalawonuaiod snoway 6 pue g-zg.l

uonoy sleulwa |

sinduj jo41u0)

UBIH - ures spo doo paso|d HO  BMS
" " " uo  8MmS

(0a) zH 09 Adusnbai4 IndinO uo  IMS
9seyd m>_«mmm2 uo allq uo OMS

" " " uo  SMS

% 99 01 %007 8buey INdino uo  ¥MS
pa|qeus - Lels Yos uo  EMS

pajgesiq - induj Kousbiswg uo ZMS
pajqesiq - Indu] [esieniun uo  TMS

sbumsas A1010e4

X uo
X HO
Mo ubIH 6MS

(z ®10N) ureo Jaydwy

X HO HO
X uo it}
X fite} uo
X uo uo
8 4 z T GMS MS
JB1dnnin (2 810N) ureo Josuss
X HO HO
X uo HO
X HO uo
X uo uo
Gz/0g ee/oy 0S/09  00T/0ZT  8MS LMS
Aauanbai4 indino

sdwy 6T ua44n) Indino

X HO HO
X uo HO

X [Ile) uo

X uo uo

GC¢01g’/E €E010S 0501GL 990100T SMS YMS
(1 910N) 8buey IndinQ J1amod

pejqeus HO
peiqesia uo
snjels CMS

(¥ ®10N) Induj restaniun Aousbaswg

pajqeus 4o
palqesia uo
smels TS
(€ 10N) UO/HO A0wWaY - Indu] [essanuN

9BA 02Z = 98A 0G¢ 01 06T
JBA 0T = 2BA 01T 01 G6 abeyjoA 1nduj

19]103U0Q BUDIOEIL 18MOd [eNBIQ 0062-LS PUB 006T-LS JoBBLIL 1ews

006¢-1S pue 006T-LS

Figure 19. ST-1900 and ST-2900 Quick Setup
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