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CHAPTER 1:
Introduction

Installation Overview

This document was written for installation technicians and electricians. A
thorough understanding of electrical wiring, installation, codes and safety
protocols is required. Additionally, some familiarity with car wash tunnel
equipment and installation is recommended. No prior experience with the
Tunnel Master® wbc (Web Based Controller) is required. The Tunnel Master® wbc
is also known as the WBC.

This installation guide is provided to assist you in installing the Tunnel Master®
wbc. This guide should be supplied to the electrician prior to the installation of
conduit and wiring to ensure the WBC system is installed properly.

Faulty installations are the major cause of system malfunctions.
The Tunnel Master® wbc system must be installed exactly as described in this
manual to ensure its reliability and proper operation.

WARNING: Failure to properly install the WBC system will void the
warranty and could result in serious injury or death.

NOTE: Innovative Control Systems provides a toll-free number for customers
and installers who have questions pertaining to the installation:

1-800-246-3469

Many of the WBC system features were integrated at the request of current car
wash operators. We welcome your feedback and want to assure you that ICS
will always remain the industry leader in car wash controller and

management systems.

Introduction




By reading the information and performing the procedures in this manual, you
should be able to:

B [nstall the WBC system-level wiring
B Install the WBC communications wiring

B Troubleshoot problems if they occur

Related Documents

The following documents are available for further reference:

B  Tunnel Master® wbc User Manual for web-based configuration

Version Considerations

Version 8.0 of this document included content based on the following ICS
software versions:

Controller software version 1.2 B51

Server-side controller software version 4.1.8.3 for Tunnel Master®

Tunnel Master® software version 5.30 B2
ICS API 4.2.12.8 for Tunnel Master®

WashConnect® software version 1.4.12.6

Hardware Specs

B |P-based tunnel controller capable of handling:
= 192 outputs
= 48 inputs

B Graphics display showing status of all inputs and other tunnel status
indicators

Easily configured through Web interface

Firmware update over network

Main CPU board




Relay Board 1

B Up to four directly connected relay boards
B Input board
B All boards powered by 24V DC from power supply:
= lsolated 12V DC for display back light
= 12V ACRS-485 isolation and 16 main inputs
B Allisolated inputs powered from separate external AC supply

The Tunnel Master® wbc is a tunnel controller, configuration tool, and error
reporting system. It includes these main hardware components:

B Theunititselfisa 130 lbs., 32" W x 40" H x 12" D, hinged-panel design for
mounting on a dry, non-corrosive, interior surface.

B One of the following dedicated universal power supplies (UPS):
1500VA/865 Watts output capacity.

Hardware includes a one-year, conditional warranty against defects in material,
workmanship and operating failure from normal use.

Input Board

Relay Board 2

Relay Board 3

Relay Board 4

Main CPU Board

24 V DC Power Supply

12 VAC For All
Isolated Inputs

Tunnel Master® wbc - Installation Guide Introduction




Display

Keyboard

Figure 2. WBC Front Panel Detail

Planning for Installation

Before you begin, please read this entire manual.

Permanent connections to be installed and used in accordance with local
building/fire codes, all Federal, State, and Local codes.

All wiring must meet the National Electrical Code ANSI/NFPA 70.

Canadian users must also comply with the Canadian Electrical Code CEC,
CAN/CSA C22.1 Pt. 1.

B Wiring can be contained in rigid PVC conduit or metal conduit.




B High-voltage (AC) and low-voltage (DC) must not be combined in a common
conduit, junction box, or wire trough.

B Power for the Tunnel Master® wbc and any peripherals must come from the
dedicated UPS, as supplied by ICS.

B The Tunnel Master® wbc and peripheral equipment must be properly
grounded.

N

See “Site Grounding Considerations” on page 21.

Test connections in the manual override position prior to system start-up.

Check through all boxes and cartons before disposing of them for manuals,
cables, connectors, etc.

Training and Support

Contact Innovative Control Systems for additional training and support.

800-246-3469

Warning Markings

The symbol below (on equipment and hardware) indicates you should consult
accompanying documentation before proceeding.

WARNING: The terminals and power supplies contained in the WBC
enclosure are for ICS EQUIPMENT ONLY!
Connecting external components and wiring to the o=
WBC power circuits can damage the circuit boards ,cs . i 8
and components and WILL VOID THE WARRANTY.

Innovative Control Systems







CHAPTER 2:
Site Planning

Careful planning for the layout of the site will help eliminate possible problems
with the start-up of your system and will ensure continued, reliable system
operation. In the site planning stage, keep the following objectives in mind:

Determine the site Layout.
Prepare to have all the necessary tools and parts.

Ensure permanent connections to be installed and used in accordance with
local building/fire codes, all Federal, State, and Local codes.

Ensure all wiring and cabling requirements must meet the National Electrical
Code ANSI/NFPA 70.

Canadian users must also comply with the Canadian Electrical Code CEC,
CAN/CSA C22.1 Pt. 1.

Determine the Location

There are a few primary concerns to consider when determining the site layout
for the Tunnel Master® wbc.

The Tunnel Master® wbc must be securely mounted to the wall in the
equipment room of the car wash.

The Tunnel Master® wbc is designed to be located in a dry, non-corrosive,
interior surface.

The unit has been designed to operate in an environment of 32°F to 122° F
(0°C to 50°C).




The unitis 130 Ibs., 32" W x 40" H x 12" D with a hinged-panel door. Hinges
are on the right. The door swings open from left to right. The unit must be
located with enough clearance for the door to open easily, without
interfering with entrances and exits from the equipment room.

A minimum of 48 inches of clearance is recommended. This clearance should
be available both in front of the door and on the wall to the right of the unit.
This minimum will give enough clearance for the door to swing out and be
fully opened.

The WBC box must be located so that conduit connections can be easily
made, and the relays can be readily accessed.

Recommended minimum mounting height of 32" off ground to bottom of
box. Installer shall first follow any local codes, which supersede this
recommendation.

Equipment Dimensions

When mounting the unit, minimum clearances must meet local codes.

Table 1: Dimensions, Measurements and Ratings

Dimension Amount Notes
Width. 32" —
Height. 40" —
Depth. 12" Includes the plastic face.
Weight. 130 lbs. Inclusive of the box, board and door.
Operating Temp. 32°Fto 122°F Interior, non-corrosive surface.
Range. 0°C to 50°C
Frequency. 60 Hz. —
Supply Voltage. 110 VAC —
Max. Amps. 6.0 Amps. —
Power Supply. 15 Amps. Power must come from a dedicated, 15-Amp. breaker.
IPX0 Rating. Ordinary rating. The Tunnel Master® wbc is not rated for protection against dust

Tunnel Master® wbc - Installation Guide
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Mounting the Tunnel Master® wbc

P f I
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Figure 3. WBC Mounting Box Footprint




Power Requirements

B Electrician must provide a dedicated 15 A, 120 V AC circuit to power the
Tunnel Master® wbc box. This dedicated circuit must supply the UPS. The UPS
will supply power to the WBC.

B Aseparation of 120 V AC and 24 V AC shall be maintained for all field-wiring
circuits. All 24 V AC circuits must be supplied by a class-2 transformer, which is
to be provided by the electrician. Electrician must determine proper size of
transformer, depending on total required power consumption.

B The Tunnel Master® wbc unit must be properly grounded.

AN See “Site Grounding Considerations” on page 21.

Conduit Run Guidelines

When running wires to and from the Tunnel Master® wbc unit, follow these
guidelines:

B Punch conduit holes through bottom of WBC box whenever possible.
B Use wiring channels inside WBC box (left and right sides) to contain wires.

B Run a 14-3 cable, from a UPS output, to the 120 V AC terminal block. The
terminal block is labeled with L and N for Line and Neutral. There is a
mechanical ground lug located in the lower-right corner near the AC terminal
block within the box. It is labeled with the universal ground symbol.

B All conduits runs should meet local and national codes. Conduits shall be
properly connected and securely fastened to the boxes with listed conduit
hubs, and should be tightened to the torque specs of the manufacturer.
Over-torquing may cause enclosure breakage.

B Tighten all wires on the circuit board terminal blocks to 15 inch-pounds.
Over-torquing may cause breakage.

B All conduit must be rigid PVC or metal.

High-voltage (AC) and low-voltage (DC) must not be
combined in a common conduit, junction box, or wire
trough.



Site Grounding Considerations

The Tunnel Master® wbc and peripheral equipment must be
properly grounded.

Recommended and Accepted Grounding Methods

Proper system grounding is an extremely important part of the system
installation. Grounds for all system devices should be wired to the breaker panel
ground bus bar which, in turn, should be grounded to a ground rod. A conduit
ground does not provide a sufficient ground. It is recommended that the neutral
and ground bus bars be bonded together when it is not prohibited by local
codes.

The universal ground symbol identifies the grounding lug connector located
inside the lower-right hand corner of the Tunnel Master® wbc box.

Ground wire must be connected to the ground lug.
Failure to properly ground the unit could result in
unit failure and/or bodily injury.

NOTE: Improper grounding will void equipment warranty.




Wire Gauge and Conduit Size

When planning the orientation of the wiring runs, follow the applicable ICS
wiring diagrams and consider the layout of the components at the site.

To determine conduit size needed, see the table below for more information.

Table 2: Max. Number of Wires (THHN) in a Given Conduit Size

— 12 %a 1 1% 1% 2 2% 3
AWG14 13 24 39 69 94 154 — —
AwGg12 10 18 29 51 70 114 164 —
AWG10 6 11 18 32 44 73 104 160

AWGS8 3 5 9 16 22 36 51 79
AWG6 1 2 6 11 15 26 37 57
AWG4 1 1 4 7 9 16 22 35
AWG3 1 1 3 6 8 13 19 29
AWG2 1 1 3 5 7 11 16 25
AwWG1 1 1 1 3 5 8 12 18

Site Planning




CHAPTER 3:
Electrical Installation

The Tunnel Master® wbc is the control center for “firing” the various outputs or
services in the wash tunnel, (e.g., soap foamer, reclaim motor, etc.). The Tunnel
Master® wbc provides for automatic, computer controlled or manual firing of the
outputs. The system can control up to 192 outputs and 64 inputs (48 of which are
user-programmable).

Locating and Identifying Boards and Terminal Blocks

This section provides details on board/component locations and terminal block
identification.

Interior

The Tunnel Master® wbc includes the following:

Main CPU board

Input board

Up to four directly connected relay boards
24V DC power supply
12V AC transformer used for supplying the following:

Isolated 5 V DC RS485
5V DC for 16 main CPU board inputs
48 auxiliary inputs on the input board

All start/stop inputs

Tunnel Master® wbc - Installation Guide Electrical Installation




Relay Board 1

Input Board

Relay Board 2

Main CPU Board

Relay Board 3

24 V DC Power Supply

Relay Board 4

12 VAC For All
Isolated Inputs

Figure 4. Tunnel Master® wbc Board Orientation and Layout (Image)
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RELAY BOARD #1 RELAYS 1 - 24

RELAY BOARD #2 RELAYS 25 - 48
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Figure 5. Tunnel Master® wbc Board Orientation and Layout (Detail)
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Main CPU Board Overview

The main CPU board includes a microprocessor module, and 16 main inputs. It
drives up to four in-box relay boards and one in-box input board.

LED indicators display the status of inputs. A data flash module is included for
storage of configuration settings. One eight-port DIP switch is included.

One RS232 port is available for debug. The main CPU board drives the included
PS2 keyboard and 640 x 480 color display monitor.

One RS485 port with two connectors is included. It is available for connecting a
wash selection keypad.

LEDs are available for all the I/0s including the R$232/485 connections.
The main status LEDs include the following:

LED1-Logic

LED2-Auto pulse

LED3-6 Reserved

LED7-Chain travel

LED8-Conveyor Status

Tunnel Master® wbc - Installation Guide Electrical Installation




RJ-45 Terminal for Status Flash Module* Eight-Port
Network Connection LEDs DIP Switch

Display
Connect
Point
Keyboard
Connect
Points
Pulse Switch
Connects
Input Board
RJ--45 .
Connector 3 g.s ?sstg:ed
. s unction
‘E'f Inputs
Relay g ¢
Board ¥
RJ-45 —i § Expansion
.
Connectors _"‘ Inputs
.
RS-232
RS-485

Input Power from 12V AC Input from Status LEDs
24V DC Supply Transformer

*Removing Flash Module for Any Reason Will Void Warranty

Figure 6. Main CPU Board
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MAIN CPU BOARD DETAIL
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gure 7. Main CPU Board (Detail)
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Table 3: Main CPU Terminal Block Inputs

Terminal Block Input Name Description
Pulse Input PULSE SINK When using a normally open, two-wire pulse switch, use termi-
nals marked PULSE SINK and PROX GND.
PROX GND ) .
See “Pulse Switch Wiring” on page 41.
PROX POWER When using a normally open three-wire pulse switch, use ter-
SINK minals marked PROX POWER, PULSE SINK, and PROX
GND GND. System provides 18 V DC power.
See “Pulse Switch Wiring” on page 41.
POWER When using a normally closed three-wire pulse switch, use ter-
PULSE SRCE minals marked PROX POWER, PULSE SRCE, and PROX
GND.
GND i .
See “Pulse Switch Wiring” on page 41.
Main Inputs GATE SIGNAL General note: ICS highly recommends using shielded cable for
all input wiring. Terminate the shield drain as close to the 24 V
TIRE SWITCH

AC power supply as possible.

ROLLER LOCA- See “Main Inputs Wiring” on page 42.
TOR

REMOTE
ROLLER

ENTRANCE
MGMT

ANTI-COLLISION

DELAYED PANIC If this input is active, the conveyor will pause for the pro-
grammed amount of time before entering a full Panic Stop
Mode.

Expansion Inputs INPUT2-9 Reserved for future ICS use.

Input Board

The input board provides monitoring and error reporting of all 48 inputs wired to
the inputs terminal block. Auxiliary inputs help report the state of the tunnel. If
an error condition or event occurs, you can use the inputs as monitors to receive
alerts or set the tunnel into a panic stop mode. The input board works
independently of main CPU board.
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B The input board includes eight stop inputs. One stop input is controlled by
the computer. Seven stop inputs are directly controlled by push-button stops.
All stop input circuits must be closed for the conveyor to work.

B The input board includes eight start inputs. One start input is controlled by
computer. Seven start inputs are directly controlled by push-button starts.

The input board includes 48 undesignated, optically isolated inputs. The board
also features on-board relays to control the horn and the conveyor. A DIP switch
bank controls the delay time between the horn and the conveyor start.

Normal Operation

Component JP29 enables normal operation on the input board. This is the
default configuration.

Bypass Mode

Component JP30 enables bypass operation on the input board. You must
remove the connector from JP29 and plug it into JP30 to enable bypass

INSTALL FOR NORMAL OPERATION

O0O0O0OMO| s

O O O Q O D JP30 PLUG THE CONNECTOR INTO JP30

TO ENABLE BYPASS OPERATION

INSTALL FOR BYPASS OPERATION

Figure 8. Normal and Bypass Operation Settings

Transformer Selector

This jumper is used to select the input voltage for the 48 inputs. Customers can
choose a separate external voltage for the inputs.

B When configured to use internal (I): The voltage supplied on the INTERNAL
12V AC POWER INPUT TERMINAL connector will be used for dry contact
operation -- Not Recommended.

B When configured to use external (E): The voltage must be supplied to the
common, and then switched out -- Recommended.
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Input Board

Transformer Selector

[RGL_FoR DesEi
o o Oy Aller Mern
* bafore panvaysr Mlarls
PR

Programmable

Internal 12V AC Input Terminals

Power Input
Terminal
: T e Start/Stop Input
rmr*‘ T'||'||l||r:j._-.—jlll;;ll‘f:j, r;-l'll'l’,'i",u‘r"f;i]‘: 4 inj' - : " Termina|5
Inputs LED
Indicators
Input Board Manual Bypass
RJ-45 Terminal
Conveyor
24V DC Power
(If Remote Mount) Output
24V DC Power
From ICS Horn Output
Provided Supply

DIP Switch 1

Figure 9. Input Board (Image)
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WBC INPUT BOARD DETAIL

TRANSFORMER
SELECTOR

INTERNAL 12VAC
POWER INPUT

TERMINAL

0 I W Y e Y I N B I

[ T T T e A O A A I O O A R B R I

0 e T e e O 0 B I

LT T T e e e A A A A I A e Y R I AR R I
S8
s SIS
M e e n e . - SIS
SIS
QIOIOI®
QIOIID
NS

INPUT BOARD B B

RJ-45 TERMINAL Il R
REMOTE 24VDC o | B g
POWER g =B e
24VDC POWER FROM | BY-PASS P
ICS PROVIDED POWER | o
0
(]

v KN

DIP SWITCH 1

Figure 10. Input Board (Detail)
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PROGRAMMABLE
INPUT TERMINALS

START /STOP
INPUT TERMINALS

MANUAL BYPASS
TERMINAL

CONVEYOR
OUTPUT TERMINAL

HORN OUTPUT
TERMINAL
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Relay Boards

The Tunnel Master® wbc ships with one relay board (standard). Up to three
additional boards can be mounted inside the box (additional fees apply).
Separate data and power cables are used for each board. Each board supports 24
relays for a total of 96 [24 x 4 = 96] directly controlled relays. A manual override
switch is included for each relay. Each board includes a 24 V DC power terminal
for remote relay board installations of up to 200 feet.

A single relay can be configured in ten ways as outputs.

INPUT POWER
FROM 24V DC
RELAY 1 POWER SUPPLY

& Wol' B W

S 2 2N

C

09 CH 0¥

OUTPUT FUSES SWITCH 24V DCPOWER RJ-45 NETWORK
RELAY UP=0ON (IF REMOTE MOUNT) TERMINAL
TERMINALS MIDDLE = OFF

DOWN = COMPUTER CONTROLLED
Figure 11. Relay Board (image)
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(+)
KX
KX
KX
KN
KX
KN
KX
KN
KX
KN
KN
KeY

ammamn
,L cha % ch3 % ch2 % chi
({11110]1]
a
INPUT POWER
ch12 ch11l ch10 cho FROM 24VDC
POWER SUPPLY
/L ch16 % Ch1s % ch14 % ch13 REMOTE 24VDC
POWER TERMINAL
RJ-45 NETWORK
ch1s ch17

6 & d b b &

STIYNINY3L
AV13¥ LNdLNO
9101%.%1%.%%)%%%%%.%%%6%%.%% %%.%%%2.5%%

G1515.5.5.51%/91%1%%9%%9%.%%%.%%1%%5%%%%%
991%91%15151%1%1%151%1%%1%1%1%1%9%151%.%5%%51%.%%)

G166%15.0%%%9%9%9%%%%%.515155%%%%% %%

Figure 12. Relay Board (Detail)

Relay Board Wiring Guidelines
B Relays on the relay boards are single-pole.

B A6.3amp, 250V fuse protects each relay. Spare fuses along with LED fuse test
indicators are located at the bottom-left of the relay board.

NOTE: Fuses should not be replaced with any device other than those supplied
and specified by Innovative Control Systems.

B Spare relay board fuses are contained in the Tunnel Master® wbc packaging.

B Relay circuits should be supplied with no greater than 120V AC, 15 amp. This
120 V AC must be a separate circuit from the dedicated 120 V AC circuit
used to supply power to the WBC box.

B Electrician can supply a separate 24 V AC and/or 120 V AC circuit to the
common (C) terminal block. Then, the commons can be tied together via the
supplied six-pole jumpers or daisy-chained individually with the appropriate
gauge wire. This power is to “fire” the solenoids and equipment.
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Figure 13. Jumpers for Relay Board Terminal Blocks

Jumpers
ICS supplied six-pole jumpers for relay board terminal block wiring.

Phoenix Contact®, order number 1733 208, Part EBP 6-5
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Start/Stop Inputs Wiring

Wiring is to be done on the input board.

START /STOP INPUT TERMINALS ON INPUT BOARD

ST7 ST6 ST5 ST4 ST3 ST2 ST1
© 0.0 0 06 o oNEIY
TERMINALS
ST7 ST6 ST5 ST4 ST3 ST2 ST1
IF ASTOP CIRCUIT IS @ @ @ @ @ @ @
NOT USED IT MUST BE
SHORTED WITH A SP7 SP6 SP5 SP4 SP3 SP2 SP1
JUMPER
, r@ e 0 O () STOP CIRCUIT
\» TERMINALS
SP7 l SP6 SP5 SP4 SP3 SP2 SP1
_ N
2.9 9100 @
E E g 2 9 o e o E 2
L EEEEEEREE &

18/4 SHIELDED

SITE PROVIDED
18/4 SHIELDED

SITE PROVIDED
18/2 SHIELDED
SITE PROVIDED
18/2 SHIELDED
SITE PROVIDED

18/2 SHIELDED

SITE PROVIDED

WHITE
WHITE
GREEN

=0 O PUSH/PULL EMERGENCY PUSH/PULL EMERGENCY  MOMENTARY START =0 O

MOMENTARY START/STOP  STOPBUTTON (N/C)  STOP BUTTON (N/C) BUTTON (N/0) MOMENTARY START/STOP
STATION (SEE NOTE #2) (SEE NOTE #2) STATION
(SEE NOTE #1) (SEE NOTE #1)

Figure 14. Wiring for Start/Stop Stations and Emergency Stop Stations
NOTES:

1 Each momentary start/stop station must be home-run with 18/4 shielded
cable back to the input-conveyor interlock board inside the controller cabi-
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2 Each push/pull e-stop mushroom button must be home-run with 18/2
shielded cable back to the input-conveyor interlock board inside the control-
ler cabinet. The e-stop button may be with or without a lockout.

Horn, Conveyor and Manual Bypass Wiring

Wiring is to be done on the input board.

DEVICE THAT FOLLOWS THE ~ CONVEYOR MOTOR CONVEYOR HORN
CONVEYOR RELAY (SEE NOTE #1)  STARTER IN MCC (SEE NOTE #3)
(SEE NOTE #2)

H N H
® ® @

@ =z

SITE SUPPLIED
REQUIRED ELECTRICAL
INPUT

NO

AUXILIARY coMm
RELAY

NC

NO

CONVEYOR \j\ coM

NC

NO

HORN J\ CoOM

NC

assissalens

Figure 15. Wiring of On-Board Relays for Conveyor Start Circuit
NOTES:

1 The manual bypass relay will activate and deactivate as the conveyor relay
does. Any piece of tunnel equipment that is meant to be on and off with the
conveyor, should be terminated to this relay.
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2 The conveyor relay will activate upon the start circuit being momentarily
closed or a wash having been loaded into the controller, dependent upon
how the controller is programmed. This relay will remain fired until after the
last car in the tunnel has passed the last piece of equipment in the tunnel,
plus that piece of equipment’s extend time, plus the value programmed for
the auto stop delay.

3 The horn relay will activate if the conveyor is stationary and a wash has been
loaded into the controller. The horn will activate for the time programmed
through the settings of dip switch one and two on the input board. The
extend time represents the pause in seconds between the horn relay deacti-
vating and the conveyor relay activating. It is programmed through the set-
tings of dip switch three and four.
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Conveyor Relay Wiring

WBC INPUT BOARD DETAIL  mansrormer

SELECTOR

)

)%,

9

DI

29%

%,

G5959%)

25E%)

5%

”v,
XK
XK

120,

QO
90995,
)%,

INTERNAL 12VAC PULEUEEE 0L LR i B e i

POWER INPUT
TERMINAL PURUTTE R T T PR e

G550,

PUECLEEE DO EEEL DL R i L i

%)

%)
%,

2%
QX

XX
7

(%]
(00200220

Q00
(0202

INPUT BOARD
RJ-45 TERMINAL

REMOTE 24VDC
POWER

24VDC POWER PASS
FROM ICS PROVIDED
POWER SUPPLY “

(NIRRT NN TR AT
[ERIRERENRARAR AN

DIP SWITCH 1

PROGRAMMABLE
INPUT TERMINALS

START /STOP
INPUT TERMINALS

MANUAL BYPASS

ADDITIONAL
OUTPUT TERMINAL

CONVEYOR OUTPUT
TERMINAL

———
HORN OUTPUT
TERMINAL

RELAY BOARD DETAIL

+
/ Y K
R
IR '\/ Ch4 ,\/ ch3 ,\I ch2 /\/ ch1
IR
3R ,\/ Chs /\/ ch7 ,\I ch6 /\/ chs
o) S| S
22 ) R
S ’\/cmz ,\/ ch ,\I ch10 ’\/ cho
z-"< IR
=R IR
wg :Ri
= R chi6 Chis ch14 ch13
B
JR ,\/cmo /\/ ch19 ,\I ch1s /\/ ch17
N
IR
N\ ,\/cr‘u /\/ ch23 /\I ch22 ,\/ ch21

Figure 16. Conveyor Relay Wiring
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Wiring for the conveyor control circuit is energized via a separately configured
conveyor relay. Conveyor Wiring summary is as follows:

B Conveyor relay on input board is wired to designated conveyor relay on
dedicated relay board, and from there, wired to conveyor equipment.

B Input supply voltage (e.g., 120 VAC or 24 VAC) for all equipment is switched
through Relay 1 or Relay 2 on the input board.

B Normally Open (NO) terminal block for Relay 1 or Relay 2 on the input board is
wired to the Common (C) terminal position of the Relay board for the
designated Conveyor Relay.

B Normally Open (NO) terminal block on the designated Conveyor Relay is
wired to the conveyor equipment.

Details include the following:

B During a panic stop, the circuit is guaranteed to break power to the relays and
thus not depend on computer to stop.

B During a staggered restart, the computer initiates a wash start, which
energizes the relays. Only at the end of the wash start is the conveyor relay
turned on.

B Wetdown process turns on the conveyor relay.

Conveyor Relay DIP Switch Settings

The conveyor horn and delay control is handled via the DIP switch settings on
the input board.

The DIP switches on the input board follow the silk-screen reference on the
board (0 and 1) to determine the desired switch positions.
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Pulse Switch Wiring

@y
QN

ENSURE THAT THE
JUMPER IS ON THE
SINKING SIDE OF
THE THREE-PRONG
CONNECTOR

MANIS
324N0S

JANIS

ENSURE THAT THE
JUMPER IS ON THE

SINKING SIDE OF THE

THREE-PRONG
CONNECTOR

N,
Ny

ENSURE THAT THE
JUMPER IS ON THE
SOURCING SIDE OF
THE THREE-PRONG
CONNECTOR

ANIS
324N0S

Wiring is to be done on the main CPU board.

2 — WIRE PROXIMITY OR MAGNETIC PULSE SWITCH

PROX

PULSE  GROUND

PULSE
PROX SOURCE

POWER

PULSE
SOURCE

PROX
GROUND

||cs HIGHLY RECOMMENDS 2- WIRE
USING 18/2 SHIELDED PULSE
| CABLE SWITCH
com
3 — WIRE SINKING PULSE SWITCH (NPN)
: BLUE WIRE GRND  3—WIRE
1 BLACK WIRE SINKING
SIGNAL PULSE
BROWN WIRE o SWITCH
ICS HIGHLY RECOMMENDS
USING 18/4 SHIELDED
CABLE
3 — WIRE SOURCING PULSE SWITCH (PNP)
BLUE WIRE
I GRND 3 - WIRE
BLACK WIRE SEL SOURCING
PULSE
BROWN WIRE +12V SWITCH

PULSE

PROX  SOURCE

POWER

Tunnel Master® wbc - Installation Guide

ICS HIGHLY RECOMMENDS
USING 18/4 SHIELDED
CABLE

Figure 17. Pulse Switch Wiring
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Main Inputs Wiring

Wiring is to be done on the main CPU board.

18/2 SHIELDED
PROVIDED BY SITE

010 OO

PRE-ASSIGNED
FUNCTION INPUTS

o
o—0
o

TIRE SWITCH

o
o—0
o

ROLLER LOCATOR

o
o—0
O

REMOTE ROLLER

ENTRANCE MANAGEMENT

ANTI-COLLISION

Olo| 010 @@\ ollo

JUMPERS SET TO
EXTERNAL CORRECT

VOLTAGE 24 VAC o
I

EXTERNAL VOLTAGE

INCORRECT
o0
[Om®)]

DRY CONTACTS

Figure 18. Main Inputs Wiring

coM GATE SWITCH
(EXTERNAL VOLTAGE 24 VAC)

N/O
com TIRE SWITCH
(EXTERNAL VOLTAGE 24 VAC)
N/O
com ROLLER LOCATOR
SWITCH

njc  (EXTERNAL VOLTAGE 24 VAC)
(SEE NOTE 1)

com REMOTE ROLLER
MOMENTARY BUTTON

N/O (EXTERNAL VOLTAGE 24 VAC)

COM ENTRANCE MGT TREADLE
N/O (EXTERNAL VOLTAGE 24 VAC)

CcoMm ANTI-COLLISION PAD
AMPLIFIER
N/O  (EXTERNAL VOLTAGE 24 VAC)

GENERAL NOTE: ICS highly recommends using shielded cable for all input wiring.
Terminate the shield drain on the ground lug provided in the controller.
Jumpers for each input must be set to external voltage 24 VAC.

NOTE 1: Optimally, the roller locator switch should be wired normally closed to the ICS
controller. Wiring the roller locator switch normally-open is acceptable but will mean waiting

longer for the roller to fire.
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Delayed Panic Input

The Delayed Panic Input, if active, will pause the conveyor for the programmed
amount of time before entering a full Panic Stop mode.

PULSE

SRC @ PWR
PWR @ SRC

INPUTS

Gate Signal Gate

Tire Switch

=
3

Roller Locator

Recommended push/pull stop button either

Yellow or Orange

= O
WBC MAIN This is the "Delayed -

Remote Roller

2
2

Entrance Mgmt

m
=

000080
S00088]" I9O

Anti-Collision

>
o

Delayed Panic |In

bl
£

Input#2| #2 @ @ g e
CPU BOARD oz 45 () %) Panic Input". If this input
o 45 () %) is active, the conveyor will
Input#5| #5 @ @ pause for the
wouso| 16 ()| Q) programmed amount of
muw| 7 D@ time before entering a full
Input#8| #8 @ @ Panic Stop Mode.
Input#9 | #9 @ @
ST1 % %
RS-232 o
ST3 @ @
sT4 @ @
ST1 @ @
ST2 @ @
RS-485 ST3 @ @
ST4 @ @
ST5 @ @

Figure 19. Delayed Panic Input
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Common Relay Output Wiring

Common relay output wiring is to be done on the relay board.

SITE SUPPLIED 24 VAC TRANSFORMER
(THE ONE IN MCC SHOULD BE USED)

N—E DL

C

N3dO ATIVINHON

24 VAC SOLENOID

FOR SOAP ARCH

NOWINOD
OWWOD

A

FOUR-PRONG

@ TERMINAL JUMPER

C)

TWO-PRONG )
TERMINAL JUMPER

Figure 20. WBC Relay Board Terminations Common Relay Output Wiring

%\I
DOIOIDO|O|D[D|D[@)|a3so1d ATIVINYON

0)(0}10}(0](0)(0)(0]

O|OIO|OIO|OIO

0]10](0}(0)(0] (0)O]I0;

CH1
CH2
CH3
CH4
CH5
CH6
CH7
CH8

Each relay is referred to as a channel (channels 1 through 24 on each relay board).
Each relay is a single pole - double throw (SPDT). On the terminal strip, each
channel has two common terminals that are shorted to each other (the upper tier
common and the lower tier common), a normally open terminal and normally

closed terminal. No voltage is supplied by the relay. A set of dry-contacts is

provided at each channel. External power is required to be run through the dry-
contacts of each relay, ending at the motor starter, solenoid or device that the

relay will be controlling.

If the device to be controlled operates on a 24 VAC, run a wire from the neutral

side of the transformer to the neutral side of the device as shown above (wire A).
Run another wire (wire B) from the load side of the transformer to the upper tier
common of the relay that is to control the device (channel/relay #1 shown). Run a
third wire (wire C) from the normally open terminal on channel 1 to the load side

of the device controlled by the relay.
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If sequential relays will be controlling devices that require the same voltage,
jump the required voltage through the commons using the prefabricated
shorting bars provided by ICS. Each terminal jumper is long enough to connect
the commons for six consecutive channels. If a lesser number of channel
commons are to be connected, simply cut-off those not needed with pliers
(NOTE: the two pin shorting bar connecting the commons for channels 7 & 8). If
the number of sequential relays using the same voltage is greater than six, then
use two or more shorting bars and over-lap them. Use a wire jumper (wire D) to
connect the voltage from one block of shorted channels to another block of
shorted channels as shown above.

In Figure 20, “WBC Relay Board Terminations Common Relay Output Wiring,”
channels 1, 2, 3, 4, 7, & 8 all have 24 VAC connected to their commons and will
provide 24 VAC to the piece of equipment that is wired into the normally/open
terminal of each relay. Channels 5 & 6 have been left open for another voltage to
be connected to them.

NOTES: The prefabricated terminal jumpers should be terminated into the lower
common tier and all wire feeds to the commons and wire jumpers should be
made on the upper common tier. This will prevent the terminal jumpers from
covering up any screw terminals.
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Common Relay Output Wiring (cont.)

SITE SUPPLIED 24 VAC TRANSFORMER
(THE ONE IN MCC SHOULD BE USED)

N [

24 VAC SOLENOID FOR
SOAP ARCH

120 VAC LOAD FROM
ELECTRICAL PANEL

-
N3dO ATTVINYON

cebeoccccne

NOWINOD

.
[ ]
]
[}
[ ]
.
[ ]
[ ]
[}
[ ]
.
[}
b 0
]
[ ]
'l
[}
'l
@&Nowwoa
.

oc
D|®

120 VAC LOAD FROM
ELECTRICAL PANEL

THE DIAGRAM SHOWN ILLUSTRATES HOW THIS
FICTITIOUS RELAY BOARD IS TO BE SET UP.

CHANNELS 1, 2, 3, 7 THRU 15, 20, AND 21 ALL
REQUIRE 24 VAC TO BE FED INTO THE COMMONS
BECAUSE THEY ALL CONTROL EQUIPMENT
REQUIRING 24 VAC. KEEPING IN MIND THAT EACH
CHANNEL’'S LOWER AND UPPER TIER COMMON
ARE SHORTED TOGETHER THROUGH THE TRACES
OF THE RELAY BOARD, HAVE 24 VAC JUMPERED
THROUGH THE RELAY COMMONS.

CHANNELS 4, 5, 6, & 16 THRU 19 ALL HAVE 120
VAC FROM ONE BREAKER WHILE CHANNELS 22,

23, & 24 HAVE 120 VAC FROM ANOTHER BREAKER.
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Figure 21. Common Relay Output Wiring

a3SO10 ATIVINYON
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CH1
CH2
CH3
CH4
CH5
CH6
CH7
CH8
CH9

CH 10
CH11

CH 12
CH 13
CH 14
CH 15
CH 16
CH 17
CH 18
CH 19

CH 20
CH 21

CH 22
CH 23
CH 24
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Figure 22. Jumper Test Point Locations

TP4 — TP5

This section explains the location and purpose of the jumpers on the

Tunnel Master® wbc circuit boards.
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The following table describes jumper functions and settings.

Table 4: Jumper Settings

Jumper Jumped Not Jumped
TP4 Transformer Selection. Both jumpers must be in either the E or | position, depending on the
P5 application. This is for the voltage required for the user-configurable inputs.
Position | will use the voltage from JP25 to supply power to the individual inputs. (Dry Contact).
(Default).
Position E will need to have voltage supplied between the COM and the individual inputs.
(External Voltage).
TP6 Delayed reset when S2 is pressed (default). Immediate reset when S2 is pressed.
TP7 RS-485 select (default). RS-422 select.
TP8 RS-485 select (default). RS-422 select.
TP9 Keyboard processor diagnostics (internal Standard operation (default).
use).
TP10 GND test point.
TP11 GND test point.
TP12 Isolated GND test point.
TP13 Powers 5V DC in battery back-up mode. Powers 3.3 V DC only in battery back-up
mode (default).
TP21 Both TP 21 and TP 22 must be in either SINK or SOURCE position, depending on the applica-
tion:
TP22 ) )
SOURCE jumps pins 1 and 2.
SINK jumps pins 3 and 2.
TP23 Connects 120R termination resistor across No termination resistor across TX+ and TX-
TX+ and TX- on JP10. on JP10.
TP24 Connects 120R termination resistor across No termination resistor across TX+ and TX—
RX+ and RX- on JP10. on JP10.
TP25 Connects 1.5 K pull-up to RX+ on JP20. No pull-up on RX+ on JP20.
TP26 Connects 1.5 K pull-down to RX- on JP20. No pull-down on RX- on JP20.
TP27 RS-422, RS-485 selection:
RS-485 jumps pins 1 and 2 (default).
RS-422 jumps pins 3 and 2.
TP28 — —
TP29 INPUT2 input selection.
TP30 INPUT3 input selection.
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Table 4: Jumper Settings (Continued)

Jumper Jumped Not Jumped
TP31 INPUT4 input selection.
TP32 INPUTS input selection.
TP33 INPUTG6 input selection.
TP34 INPUT7 input selection.
TP35 INPUTS input selection.
TP36 INPUT?9 input selection.
TP37 —
TP38 GATE input selection.
TP39 TIRE input selection.
TP40 ROLLER LOCATOR input selection.
TP41 REMOTE ROLLER input selection.
TP42 EM TIREZ2 input selection.
TP43 ANTI COLLISION input selection.
TP44 INPUT1 input selection.
TP45 — —
TP46 — —
TP47 Pulls PD15 low on the Coldfire® module. Pulls PD15 high on the Coldfire module
(default).
TP48 — —
TP49 Selects the voltage source for the LCD 1/O:

+LCD jumps pins 1 and 2.
+3 V jumps pins 3 and 2 (default).

DRY CONTACT: Jumps 1to 2 and 3 to 4.
Example: To wire ANTI COLLISION as dry contact, connect 1to 2 & 3 to 4 on TP 43.

EXTERNAL VOLTAGE: Jumps 2 to 3.
Example: To wire ANTI COLLISION as external voltage, connect 2 to 3 on TP 43.
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DIP Switch Settings

The following diagram shows DIP switch locations.

LOCATION OF DIP SWITCH

LOCATION OF DIP SWITCH

LOCATION OF RESET BUTTON

MAIN CPLU BOARD

Figure 23. DIP Switch Locations
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Table 5: Main CPU Board DIP Switch Settings’

DIP Switch Function
SWi1 Clears configuration data.
SW2 Clears daily shift data.
SW3 Clears monthly and yearly shift data.
Sw4 Clears data flash completely.
SW5 SW5-SW8 not used.
SW6
SwW7
SW8

1. DIP switch default settings are OFF. After setting DIP switch to ON, press reset
button on Main CPU board to activate.

The following table describes DIP switch settings and functions for DIP switch on
Input and Conveyor Interlock Board.

Table 6: Input and Conveyor Interlock Board DIP Switch Settings

DIP Switch Function Settings1
SW1 & SW2 Horn-on time. SW1 SW2 Sec.
(On)
0 0 0
0 1 1
1 0 4
1 1 6
SW3 & SW4 Delay after horn, before conveyor starts SW3 Sw4 Sec.
(Delay)
0 0 0
0 1 1
1 0 4
1 1 6

1. Switch settings:
0 = off (opened)
1 =on (closed)
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Tunnel Master® wbc AC Power Terminations

120 VAC LOAD
FUSED TERMINAL

ICS ONLY SIDE OF
TERMINAL BLOCKS 120 VAC NEUTRAL

/7 TERMINALS
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I '/ I— GROUND
LUG
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= L____ |
- =R= =) 7
— sisH [6] @
T +24v 24V _
{FOR REMOTE
ICS BOARD
POWE R ONLY)
120 VAC
ELECTRICIAN Borichicd ﬂ
SUPPLIED 184
120 VAC
SHIELDED PSWER e { \
=
2l2S|CONTROLLER 120 VAC LINE \ l
slelel KEYPAD (MUST BE TERMINATED AT FUSED TERMINAL)

120 MAC FROM
POWER DISTRIBUTION
PANMEL — 143

SHIELDE D WIRE *E*

SHIELD DRAIN HOT
TERMINATED

Figure 24. AC Power Terminations

WARNING: The terminals and power supplies contained in the WBC
enclosure are for ICS EQUIPMENT ONLY!

Connecting external components and wiring to the

WBC power circuits can damage the circuit boards 'cs
and components and WILL VOID THE WARRANTY.
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ey

Innovative Control Systems

~ e
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Auto Sentry® Flex System Wiring for Two Lanes

The Tunnel Master® wbc can be used to control a two-gate, double Auto Sentry®
flex system. This system allows for gated entry to a tunnel.

NOTE: This system uses two stand-alone Auto Sentry® flex units running SQL
database software.

Traditionally, one stand-alone Auto Sentry® flex would be installed on a single
lane leading into the tunnel. However, it is possible to install two Auto Sentry® flex
units on two lanes with a gate on each lane. The gates are controlled by the
Tunnel Master® wbc. The WBC queues customers onto a stack, opening and
closing the gates as necessary to sequence customers into the tunnel.

The following illustrations show typical networking diagrams for a two-gate,
double Auto Sentry® flex system communicating with a Tunnel Master® wbc to
sequence cars into the tunnel.
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Raise
Gate
Output

Autto Sentry® fiex 2

Web Interface

-
e

Gate Busy Signg

Auto Sentry® flex 1
Autto Sertry® flex 1 Gate Busy Signg Gate Close Loop

ar OO 24 A

Auto Sentry® flex 2 Gate

Auto Sentry® flex 2
Gate Close Loop

R5-485
Keypad

Tunnel Master® wbe

LAN

Figure 25. WBC, Double Auto Sentry® flex Networking Diagram

The figure above shows two Auto Sentry® flex units communicating with a Tunnel
Master® wbc via a LAN connection. The WBC can control the sequence of cars

from both lanes to the tunnel entrance.

After passing each Auto Sentry®flex, there is a gate. After passing the gate, there is
a Gate Close Loop, which is typically a sub-base, inductive loop used for
indicating the presence or passage of vehicles.
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When a customer purchases a service at the Auto Sentry® flex, it communicates
with the Tunnel Master® wbc to determine if the gate can be opened. The gate is
opened via the Raise Gate output signal from the Auto Sentry® flex. The vehicle
passes through the gate, and then over the loop. When the vehicle clears the
loop, the Gate Busy signal drops and the gate is closed. TheAuto Sentry® flex will
once again communicate with the WBC to determine if the gate can be opened
for the next customer.

o 4 EEDE iy A

Raise
Gate
Cutput

Auto Semtry® flex 1
Gate Close Loop

Auto Sentry® flex 1 Gate

-

Autto Santry® flex 1 %m‘s}‘ T .
erge
Loop

& 4 WIDE 45 A

Raise
Gate
Cutput

Auto Sentry® fex 2

Web Interface Tunnel Master® whc

LAN

Figure 26. WBC, Double Auto Sentry® flex Networking Diagram with Merge Loop

The Figure 26, “WBC, Double Auto Sentry® flex Networking Diagram with Merge
Loop,” shows two Auto Sentry® flex units communicating with a Tunnel Master®
wbc via a local LAN connection. But in this diagram a Merge Loop is included. The
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WBC can still control the sequence of cars from both lanes to the tunnel
entrance. However, the merge loop allows for a vehicle merge-point detection
area.

After each Auto Sentry®flex is a gate. After the gate is a Gate Close Loop, which is
typically a sub-base, inductive loop used for indicating the presence or passage
of vehicles. After the gate close loop is the merge loop.

When a customer purchases a service at the Auto Sentry® flex, it communicates
with the Tunnel Master® wbc to determine if the gate can be opened. The gate is
opened via the Raise Gate output signal from the Auto Sentry® flex. The vehicle
passes through the gate, and then over the Gate Close loop. When the vehicle
clears the loop, the gate is closed.

But now the Gate Busy signal will drop only after the vehicle clears the merge
loop. At this time, the Auto Sentry® flex can communicate with the WBC to
determine if the gate can be opened for the next customer.

Third Party Kiosk to Tunnel Master® wbc Terminations

A third party entrance kiosk can be wired to the Tunnel Master® wbc.
B Wire services from the kiosk to auxiliary inputs 33-48 on the input board.
B Use 18 gauge cable.

B Third party devices using relays will make all output connections to their
normally open relay contacts.

B All relay output connections will be using dry contacts. Therefore, the
transformer selector on the input board should be configured
for internal.

B

For more information on the transformer selector, see “Transformer Selector” on
page 30.

B Service 1 on the kiosk is wired to auxiliary input 33 on the input board.
Service 2 is wired to auxiliary input 34, and so on.

B Service common on the kiosk is wired to any one of the common inputs
located on the first eight positions of the terminal block.
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B AnICS-supplied keypad is optional but recommended. A keypad provides an
alternate way to wash cars should the kiosk fail. There is a terminal block
(POWER), located on the keypad circuit board labeled with ACH, ACN, and
GND, for Hot, Neutral and Ground respectively. Terminations for the 3-AWG
wires should be torqued to 20 pound-inches (2.3 n-m.) Over torquing may
cause enclosure breakage. Electrician must run a single-twisted pair, 24AWG
shielded com cable (can be purchased from ICS) through 3/4” conduit from
the relay box to the Entrance Keypad.

B The General Settings dialog box in the Tunnel Master® wbc web interface
contains two fields you can adjust for a third-party kiosk: Stacking and Wash
Input Device.

= Set Stacking to Yes.

= If a keypad is available, then set Wash Input Device to Push Button
and Keypad.

= If a keypad is not available, then set Wash Input Device to Push
Button.

Tunnel Master® wbc - Installation Guide Electrical Installation




THIRD-PARTY KIOSK

SERVICE RELAYS
DRY CONTACTS
WIRING CONNECTIONS ARE MADE TO THE
RELAY'S NORMALLY OPEN OUTPUT

v-N:')ﬂz
gﬁgﬁﬁg
= >E
@l|l@|2|®| P

L

SITE SUPPLIED 18
GAUGE CABLING ~

-

33

COM COM

SPECIAL PROGRAMMING FOR WBC

GENERAL SETTINGS

STACKING = ON

INPUT DEVICE = PUSH BUTTON (IF NO KEYPAD)

INPUT DEVICE = PUSH BUTTON AND KEYPAD (IF KEYPAD)

Figure 27. Third Party Kiosk to Tunnel Master® wbc Terminations

Tunnel Master® wbc - Installation Guide

Electrical Installation




Exterior

Display

Keyboard

Figure 28. Exterior Picture

Display

The display is a 640 x 480 color monitor. It shows the status of all the inputs,
along with other tunnel status indicators.
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Ultrasonic Sensor Wiring

The ultrasonic sensor can detect a pickup truck bed. The sensor is a
Pepperl+Fuchs UC4000-30GM-IUR2-V15 Ultrasonic Sensor. In the past, ICS has
used APG® IRU-2xx4/3xx4 series ultrasonic sensor.

Figure 29. Ultasonic Sensor Mounted

Ultrasonic Sensor Specifications

Sensor specifications are given in the following table.

Table 7: Ultrasonic Sensor Specifications

Specification Description
Range 1-9 feet
Housing ABS or PVC
Outputs RS-485 and NPN
Supply Voltage 24 VDC
Power Consumption <900 mW
Transducer Type Ceramic
Ratings NEMA 4x
IP Code IP65
Sensor Adjust RS-485 interface
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Table 7: Ultrasonic Sensor Specifications (Continued)

Specification

Description

Operating temp.
Resolution
Repeat Accuracy

Temp. Comp.

—13° F to 158° F (-25° C to 70° C)
Evaluation range [mm]/4000, but = 0.35 mm
< 0.1% of full-scale value

< 2 % from full-scale value (with temperature compensation)

Common Mode Operation <13 Hz

Beam Pattern

Cable

24 degrees off axis (when operating with high sensitivity)

This is hard wired to sensor. It is cut to 18” to fit into NEMA enclo-
sure on terminal blocks.

Ultrasonic Sensor Mounting Recommendations

When mounting the ultrasonic sensor, alignment is critical. Ensure the face of the
transducer is clear of obstructions and parallel to the target. A misalignment of a
few degrees can affect the accuracy and reliability of the sensor.

Maximum mounting height is 9 feet.

Mount the sensor on a stable solid arch that will not move. Attach the
ultrasonic sensor directly.

Position the sensor at the mid-point between the walls of the tunnel on
center line of equipment.

Position the sensor so it is mounted directly over the photo eye system
directly in line with the eye beam.

There needs to be solid ground directly below where the sensor is mounted.
Do not install over a car wash pit grating with openings in it. A 2"to 3'solid
piece of metal plate or plastic matting should be located directly under the
sensor so we have a consistent flooring that the sensor can use as a baseline.

In the case of an inductive loop, position the sensor in line with the area of
the loop that first starts sensing the car.

Use Y2 conduit for the communications wiring.

If any of the above mounting recommendations cannot be met, a custom
mounting solution can be fabricated for your location. Contact your ICS sales
representative for more information. Additional charges may apply.
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B Ultrasonic sensor mounting dimensions are shown in the following figure.

25

22

T
1
r—

pE=
LED A
Temperature probe
Coded plug

M30x1.5

a7e

All dmensions in mm
Figure 30. Ultrasonic Sensor Dimensions

Ultrasonic Sensor Power Supply Wiring

Wire the UC4000-30GM-IUR2-V15 to the power supply as described below.
Power Wiring supplied withing Tunnel Master® wbc

Terminal blocks are located in the bottom right of the Tunnel Master® wbc.
B Orange 24VDC (+)

B Black0VDC(-)

NOTE: High-voltage (AC) and low-voltage (DC) must not be combined in a
common conduit, junction box, or wire trough.
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Ultrasonic Sensor Wiring

Components
WBC

TWO RS-485 Comm Tiers
Located on the Controller’s Main CPU Board

WBC
Power Terminal Block

Keypad 24 VDC 115 VAG
Power
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WARNING: The terminals and power supplies contained in
enclosure are for ICS EQUIPMENT ONLY!
Connecting external components and wiring to the
WBC power circuits can damage the circuit boards.
and components and WILL VOID THE WARRANTY,

IC59-01577

Figure 31. Warning label located below Tunnel Master® wbc Power Terminations

WARNING: The terminals and power supplies contained in the WBC
enclosure are for ICS EQUIPMENT ONLY!
Connecting external components and wiringtothe = -
WBC power circuits can damage the circuit boards ,cs .’ g 8

and components and WILL VOID THE WARRANTY. | Control System3

Figure 32. WARNING Label
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CONVERTER BOX
BLACK ORANGE
24- 24+

+

WBC 24 VDC
ORANGE BLACK

Figure 33. Ultrasonic Sensor Power Terminations

Ultrasonic Sensor

Communication Wiring

TWO 485 COMM TIERS
LOCATED ON THE WBC
CONTROLLER'S MAIN
CPU BOARD

TX- BLACK WIRE

ADAM CONVERTER BOX
INSIDE THE SENSOR BOX

TX+ WHITE WIRE

1CS COMM CABLE

MAIN CPU BOARD

RX +

GND

Figure 34. Ultrasonic Sensor Comm Connections
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The ultrasonic sensor operation for detecting a pickup truck bed is shown in the
following figure.

Sensor on Arch = .

4

A=Eed Drlop Distance Direction Of Travel
B = Bed Minimum Length

Figure 35. Pickup Bed Sensor Mounting

Settings for letters A and B shown in the figure above are described in the
following table.

Table 8: Key to Sensor Settings

. Recommended o
Letter Field Name Setting* Description
A Bed Drop Distance 16 Inches Sensed first. From top of truck to inside floor of
bed.
B Bed Minimum Length 18 Inches Sensed second, after drop distance is sensed. If

both thresholds (A and B) are met, then system
recognizes a pickup truck bed.

* Recommended settings based on initial ICS test results. Your settings may vary.
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CHAPTER 4:
Communications Wiring

This section describes wiring for RS-422 and RS-485 communications.

Installation Requirements

B All peripheral equipment connected to the RS-232 ports must be Listed, have
an Electronics Industrial Association (EIA) standard RS-232 communications
protocol and not be installed over a hazardous location.

B RS-232 communication must not exceed 100 feet. RS-232 communication
wires must be in a separate PVC conduit from any AC wires.

B Communications equipment signal wires must also be run in separate rigid
PVC or metal conduit, separate from any power conduits.

WARNING: The terminals and power supplies contained in the WBC

enclosure are for ICS EQUIPMENT ONLY!

Connecting external components and wiring to the -

WBC power circuits can damage the circuit boards ,cs .’ g 8
and components and WILL VOID THE WARRANTY.

* Innovative Control Systems
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RS-232 COMM Terminal Wiring Diagram

Wiring to be done on the main CPU board.

TWO RS-232 COMM
TIERS LOCATED ON
MAIN CPU BOARD.

5V

TX

DB-9 CONNECTOR FOR A
LAP-TOP OR TOWER
COMPUTER CONNECTION

PIN 1
PIN &
PIN 2
PIN 7
PN 3
PIN &
PN 4
PN 9
PIN 5

ICS COMM
CABLE

RX

GND

Figure 36. RS-232 COMM Terminal Wiring Diagram (Main CPU Board)
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RS-485 Wiring Layout

You can wire up to a maximum of four smart relay boards. Connectors are
interchangeable on all boards even though there are two separate ports, either

one can be used.

Communication Cable Terminations
Diagram for a Tunnel Master wbc Interface System
with a Double Junior Configuration, 72 Outputs

Pick-up Bed Tunnel Master Jr. Tunnel Master Jr.
Ultrasonic Sensor 1% Relay Box 2" Relay Box
and 48 Outputs Additional 24 Outputs
Sensor Converter Box Tunnel Master wbc Tunnel Master Jr.
Controller
‘ i T Keypad
[ , a . 2
EE oz E ez
Lo+ \ oo Oono o
g e
8 8 485 UPPER TIER 485 UPPER TIER 0 0 0 00 0
) - COM PORT COM PORT
Z H k£
00 %
X
@
DRAIN '
ICS SUPPLIED
COMM CABLE 485 LOWER TIER 485 LOWER TIER 485 LOWER TIER
COM PORT COM PORT COM PORT
RN JEROIEAN 2
bzxae iR Gealfl
(1) (1)

5 [
§ :

= ICS SUPPLIED = ICS SUPPLIED ~ ICS SUPPLIED
COMM CABLE COMM CABLE COMM CABLE

NOTE: 1 Attach the shield drain at each end of the COMM cable to the ground
lug of each enclosure. Shield ground needs to be tied to the earth ground at one
end only.

Figure 37. RS-485 Layout
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RS-485 COMM Terminal Wiring Diagrams

Wiring to be done on the main CPU board.

ENTRANCE
KEYPAD
in
JUMPER SETTINGS F"—'—-;T
J1 — Ext Prog 2 mo =50
J2 -A15 ON
J3 - EPCE 182
J4 - Gnd ON
J5 — Rec+ OFF
J6 — Rec- OFF
J7 — Term ON

el

WHITE / BLACK

WHITE
BLACK

TWO 485 COMM
TIERS LOCATED ON
CONTROLLER’'S
MAIN CPU BOARD.

TX- WHITE / BLACK CI/SBSL(E:OO'\;I\:TY

X+ WHITE

RX -

RX +

GND BLACK

Figure 38. RS-485 COMM Terminal Wiring Diagram (Main CPU Board)
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Ultrasonic Sensor Wiring

Ultrasonic Sensor Communications Wiring

Sensor communication connections are RS-485. ICS recommends wiring the
ultrasonic sensor on a dedicated line. Avoid wiring additional devices, for
example, keypad, or smart relay box, on the same line as the ultrasonic sensor.

Two RS-485 communications ports are available on the Tunnel Master® wbc. Use
one for the ultrasonic sensor, and the other for additional devices.

Communications wiring runs from the Tunnel Master® wbc directly to the
terminations blocks on the Adam Converter box in the truck bed
sensor control box.

Connections to the Tunnel Master® wbc are shown in the table below.

Table 9: Ultrasonic Sensor Communications Wiring Connections

Tunnel Master® wbc Adam Converter Box
TX- (G) DATA-
TX+ (Y) DATA+
Ground Signal Ground Drain Wire. NOT USED.

— White NPN (200 ma max). NOT USED.
— Green Clock Sync. NOT USED.
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Ultrasonic Sensor Jumper Settings

ICS recommends leaving RS-485 jumpers unterminated on the Tunnel Master®
wbc main CPU board. If the ultrasonic sensor is tested and returns
communication errors, then you can terminate one or both RS-485 jumpers.
The jumpers are labeled TP23 and 24.

For more information, see “Jumper Settings” on page 47.




CHAPTER 5:
WBC Entrance Keypad Installation

The following instructions will provide detailed information on the proper
mounting and installation of the entrance keypad.

Entrance Keypad Mounting and Installation

Entrance Keypad Mounting

B The Entrance Keypad should be mounted securely to the wall of the car wash,
in the entrance to the tunnel, at approximately chest height.

NOTE: The keypad is a Type 3 enclosure, which means it is a watertight enclo-
sure, but should not be mounted where it is constantly inundated with
water.

B The keypad should be mounted away from corrosive chemicals.

Entrance Keypad Mounting
B Locate the conduit that was previously run from the Tunnel Master® wbc.

B The conduit should be secured with a Listed watertight conduit hub, and
should be tightened to the torque specs of the manufacturer.

NOTE: Over torquing may cause enclosure breakage.

B The conduit will contain the 12VAC and Communications cable and should
enter the opening in the bottom of the keypad enclosure.

B Electrician must run 3 - 18 AWG wires, or cable (supplied by customer)
through the 3/4” conduit from the Tunnel Master® wbc to the entrance
keypad.
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screen termination
points .

"o H "H!nnnn :

termination points.
PRET i You can use either
’r L A contact block. In a
second keypad,
you would use serial.

12VAC termination
block

Figure 39. Keypad Connectors (Keypad Board)

Entrance Keypad Wiring

B Thereis aterminal block (POWER) located on the keypad circuit board labeled
with ACH (Hot), ACN (Neutral), and GND (Ground). Terminations for the
3 - 18AWG wires should be torqued to 20 pound-inches (2.3 n-m.)

NOTE: Over torquing may cause enclosure breakage.

B The Tunnel Master® wbc has terminal blocks specified for keypad power.
i W f

12VAC G + i M H\
Keypad 24 VDI 115 VAC \
Power o=

Figure 40. Tunnel Master® wbc Power Terminal Block
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The following Figure displays the AC Power Terminations.

120 VAC LOAD
FUSED TERMINAL

ICS ONLY SIDE OF 120 VAC NEUTRAL
TERMINAL BLOCKS TERMINALS

A

— / / — GROUND
LUG
— — |@0
|| [ @*
I @ e S
VY
(FOR REMOTE
ICS BOARD
POWER ONLY)
GREEN 1 1
ELECTRICIAN T T
SUPPLIED SHIELD DRAIN 120 VAC GROUND A
18/4
SHIELDED / \
120 VAC NEUTRAL
CONTROLLER /
KEYPAD 120 VAC LINE (MUST BE TERMINATED AT FUSED TERMINAL)

120 VAC FROM
POWER
DISTRIBUTION
PANEL — 14/3
SHIELDED WIRE “E”

SHIELD DRAIN NOT
TERMINATED

Figure 41. AC Power Terminations

B Electrician must run a single-twisted pair, 24AWG shielded com cable (can be
purchased from ICS) through 3/4” conduit from the Tunnel Master® wbc 485
terminal to the entrance keypad.
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B Thereis a terminal block (NETWORK 485), located on the keypad circuit board
labeled with DT+, DT-, and GND, for Data+, Data- and Ground, respectfully.
Terminations for the single-twisted pair Comm wires should be torqued to 20

pound-inches (2.3 n-m.)

NOTE: Over torquing may cause enclosure breakage.

B Comm cable terminations must be made as shown in Figure 42

TWO 485 COMM
TIERS LOCATED ON
CONTROLLER’'S
MAIN CPU BOARD.

TX-

WHITE / BLACK

JUMPER SETTINGS

J1 - Ext Prog

J2 - A15 OMN
J3 - EPCE 1&2
J4 - Gnd ON
J5 — Rec+ OFF
J6 — Rec- OFF

J7 —Term ON

X +

WHITE

RX -

RX +

GND

BLACK

Figure 42. RS-485 Comm Terminal Wiring Diagrams (Main CPU board)
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Second Entrance Keypad Mounting and Installation

The following instructions will provide detailed information on proper mounting
and installation of the optional second entrance keypad.

Second Entrance Keypad Mounting

B The second entrance keypad should be mounted securely to the wall of the
car wash, directly next to the first entrance keypad in the entrance to the
tunnel.

B The keypad is a Type 3 enclosure, which means it is a watertight enclosure,
but should not be mounted where it is constantly inundated with water.

B The keypad should be mounted away from corrosive chemicals.

Second Entrance Keypad Wiring

B One approved 3/4” conduit must be run between the first and second
keypads. Conduit should originate from the bottom of the first keypad
enclosure to the bottom of the second keypad enclosure. All conduits shall be
properly connected and securely fastened to the boxes with Listed conduit
hubs, and should be tightened to the torque specs of the manufacturer.

B The conduit shall be secured with a Listed watertight conduit hub, and
should be tightened to the torque specs of the manufacturer. Over torquing
may cause enclosure breakage.

B The conduit will contain the 12VAC and Communications cable and should
enter the opening in the bottom of the keypad enclosure.

B Electrician must run 3 - 18 AWG wires, or cable (supplied by customer)
through the 3/4” conduit above from the first entrance keypad to the second
Entrance Keypad.

B There are terminal blocks (POWER), located on each of the keypad circuit
boards labeled with ACH, ACN and GND, for Hot, Neutral and Ground,
respectfully. Terminations for the 3 - T6AWG wires should be torqued to 20
inch pounds (in-1b) (2.3 n-m.)

NOTE: Over torquing may cause enclosure breakage.
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Table 10: 12VAC Terminations

First Entrance Keypad Second Entrance Keypad
ACH ACH
ACN ACN
GND GND

B Electrician must run a single-twisted pair, 24AWG shielded COM cable (can
be purchased from ICS) through the above 3/4” conduit from the first
entrance keypad to the second entrance keypad.

Second Entrance Keypad Wiring

B Thereis a terminal block (NETWORK 485), located on each of the keypad
circuit boards labeled with DT+, DT-, and GND, for Data+, Data- and Ground,
respectfully. Terminations for the single-twisted pair COMM wires should be
torqued to 20 pound inches (2.3 n-m.) Over torquing may cause enclosure
breakage.

B Com cable terminations must be made as in the following table:

First Entrance Keypad Second Entrance Keypad
(Either Connector) (Either Connector)
DT+ DT+
DT- DT-
GND GND

Table 11: Comm Cable Terminations
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Entrance Keypad Jumper Settings
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The following figure shows the entrance keypad circuit board and location of the
various jumpers on the entrance keypad circuit board.

JP1

JP3

JP4

Figure 43. Keypad Circuit Board Jumper Settings
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In Figure 43, “Keypad Circuit Board Jumper Settings,” the jumper functions are
displayed with their normal settings. By default, the keypad is address 5. There is
no reason to change this unless advised by ICS. If you have two keypads, you
should address the second as address 6.

Table 12: Jumper Settings

Jumper

J1
J2
J3
J4
J5
J6
J7

Tunnel Master® wbc - Installation Guide

ON

ON
1and 2
ON
OFF
OFF
ON

Reserved Jumper; ALWAYS ON

Reserved Jumper; ALWAYS ON

E-Prom Chip Enable; Jumper Down next to “CE”
Ground Jumper

Biasing Resister High (+)

Biasing Resister Low (-)

Terminating Resister. Set to ON if it is the first or last device in the net-
work.
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Entrance Keypad DIP Switch Settings

The following picture and table will show the Entrance Keypad Dip switch and
the various settings that may be used.

NOTE: For location of the DIP Switch refer to the previous Entrance Keypad pic-
ture on page 23. The OFF position is toward the word Config on the cir-
cuit board.

The following picture shows the Keypad lid DIP Switch.

I rad
Figure 44. Keypad Lid DIP switch

Table 13: DIP Switch Settings

Switch Setting Function
1 OFF Address setting 1, 2 OFF = Address 5
1 OFF, 2 ON = Address 6
2 OFF Address setting 1 ON, 2 OFF = Address 7
1,2 ON = Address 8
3 OFF Baud Rate OFF = 9600 ON = 38,400
4 OFF Test Mode

Tunnel Master® wbc - Installation Guide WBC Entrance Keypad Installation




Tunnel Master® wbc - Installation Guide WBC Entrance Keypad Installation




CHAPTER é:
Troubleshooting and Maintenance

Preventative Maintenance and Inspection

B Visually inspect unit daily for loose connections or damage.

B Wipe exterior of unit with damp cloth to clean. Do not use chemicals
or cleaning agents.

Central Log Server

For troubleshooting, you can view Tunnel Master® wbc operations data via the
CLS (Central Log Server) application:

B CentralLogServer.exe

The application file is located on the site server. It can be started with a desktop
shortcut. The executable is in \\ICS\CLS\. A network connection to the Tunnel
Master® wbc is required. Plug the network cable into the RJ-45 terminal on the
WBC main CPU board.

Serial Debug Port

If the network connection fails, you can use the RS-232 terminals to transmit
debug and diagnostic data from the Tunnel Master® wbc to a laptop computer.
The RS-232 terminals are located on the main CPU board. You can wire a female
DB9 COMM cable to the terminal.

B Prepare a COMM cable with a female DB9 connector on one end. Strip the
other end to expose the wires. Tone out the wires to the pins:
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2 is receive data. Connect wire to TX on WBC.
3 is transmit data. Connect wire to RX on WBC.

5 is ground. Connect wire to GND on WBC.

B Connect the female end of the COMM cable to a serial port on a laptop
computer. If the laptop does not include a serial port, then use a serial (male)
to USB converter.

About MTTTY

The laptop must also include software to communicate with the Tunnel Master®
wbc over a COM port. ICS recommends the multi-threaded TTY (MTTTY)
application, which is installed along with the WBC software on the site’s network
server. It can be found in the WBC directory. Once you locate the MTTTY.exe file,
you can simply copy it to the laptop:

1 Start MTTTY.exe, and then verify the following settings:

Select the Port.

Set Baud to 115200.
Set Parity to None.
Set Data Bits to 8.
Set Stop Bits to 1.

2 C(lick Connect.
Data from the Tunnel Master® wbc appears in the MTTTY window.

Battery

WARNING: The terminals and power supplies contained in the WBC

enclosure are for ICS EQUIPMENT ONLY!

Connecting external components and wiring to the -

WBC power circuits can damage the circuit boards 'cs .’ i 8
and components and WILL VOID THE WARRANTY.

Innovative Control Systems

Replacing the Battery

Only replace battery on main CPU board with ICS battery number TMCBDC-
PUBAT NiMH battery.
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Amperage, 18
ANTI COLLISION, 29
Auto Sentry Flex

system wiring for two lanes, 53

B

Battery, 84
back-up, 48
replacing, 84

Bypass mode, 30

C

Codes, 14
Communications wiring, 67, 73
Conduit

sizing, 22
Configuration

WBC user manual, 12
Contact, 11
Conveyor

dip switch settings, 40

updated wiring, 39
CPU board

overview, 25

wiring, 28

D

Dimensions, 21
DIP switch
conveyor relay, 40
settings, 50
SW1 to SW8, 51
Display, 59
DRY CONTACT, 49

E

Electronics industrial association, 67

EMTIRE 2, 29
EXTERNAL VOLTAGE, 49

F

Frequency, 18
Fuses, 34

G

GATE, 29
Ground

lug, 20
Grounding, 21

H

Hardware description, 12
Horn, conveyor and manual bypass wiring, 36,
37

Input and conveyor interlock board, 29
INPUT1-9, 29
Inputs
main wiring, 42
IPXO0 rating, 18

J

JP29, 30
Jumpers, 47
TP4 through TP49, 48

M

Main CPU board overview, 25
Mounting

height, 18
MTTTY, 84

N

NFPA 70, 14
Normal operation, 30

O

Operating temperature, 17, 18

P

Power
requirements, 20
supply, 18

PROX GND, 29

PROX POWER, 29

PULSE SINK, 29

PULSE SRCE, 29

Pulse switch, 41




R

Related documents, 12
Relay boards, 33
jumpers, 35
output wiring, 43, 46
wiring guidelines, 34
REMOTE ROLLER, 29
ROLLER LOCATOR, 29
RS-232 COM terminal wiring diagram, 68, 74
RS-485
COM terminal wiring diagrams, 70, 76
wiring layout, 69

S

Serial debug port, 83

Site layout, 17

Start and stop inputs wiring, 36
Supply voltage, 18

T

TIRE, 29

Torque specifications, 20

Training, 15

Transformer selector, 30

Truck bed sensor. See Ultrasonic sensor

U

Ultrasonic sensor
communications wiring, 71
dimensions, 62
jumper settings, 72
mounting recommendations, 61
operations, 60, 77
power supply wiring, 62
specifications, 65
wiring, 71, 76

\Y

Versions, 12

W

Warning symbol, 15
Warranty, 13
voiding, 21
Wire gauge, 22
Wiring
communications, 67,73
cpu board, 28

input and conveyor interlock board, 29
system, 23




Version History

Table 1: Version Change History

Document Contributor <
. Dates ore Description
Version Initials

1.0 03/18/2008 JLS First release.

1.1 04/07/2008 BB, JL-S, KK, RH, SD, TR Full review.

1.2 04/09/2008 S.D. Updated two drawings on pages 26 and 36 that reversed PULSE SRCE
and PROX PWR.

2.0 05/28/2009 —10/12/2009 S.D., RH., JM,, J.L-S. -Pickup bed sensor specs and diagrams.
-Smart relay board wiring diagram.
-Entrance management sensor diagram
-Tire sensor diagram.
-Added double Wash Valet system section in System Wiring chapter.
-Added Updated Conveyor Wiring section in System Wiring chapter.
-Added Network Debug Log and Serial Debug Port sections to
Troubleshooting chapter.

3.0 09/17/2010—10/21/2010 S.D., J.L-S. -More detailed ultrasonic sensor installation instructions.
-Changed references from Double Wash Valet® to Double Auto
Sentry® flex in text and drawings.
-Third Party Kiosk Wiring Terminations.

4.0 10/10/2012-8/20/2013 JM,SD,BM., JL., -More detailed ultrasonic sensor installation instructions (pages 57-

K.K., A.D., W.S. 59).

-Wetdown turns on conveyor relay.
-Recommend use external voltage and supply 24 VAC for the inputs.

5.0 9/10/2014 B.M., W.S.

6.0 10/22/2015 A.C,BM., CB,W.S Ultra-sonic Sensor update pg. 62-63. Updated drawing on page 69.
Input board (prior ICIB) page 27.

7.0 4/1/2016 B.M., WS, S.B., S.S. New look. Added Delayed Panic drawing.

8.0 3/13/2017 WS, TR Included 7.0 Addendum, New Ultrasonic Sensor
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Mission Statement:

Itis our passion to leverage our experience as car wash operators, our
position as a Market Leader, and our ability to incorporate advanced technology into
Visionary products, which enables our Customers to differentiate their operations,
achieve a distinct competitive advantage, and maximize their earnings.

Corporate Office: 1349 Jacobsburg Road, Wind Gap, PA 18091 | Production Facility: 3370 Fox Hill Road, Easton, PA 18045

Sales: 800.642.9396 | Email: sales@icscarwashsystems.com | icscarwashsystems.com
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