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Preface
Stainless steel is a group of iron-based alloys that contain a minimum of
approximately 11% chromium, a composition that prevents the iron from rusting and
provides heat-resistant properties. Stainless steel's resistance to rusting results from the
presence of chromium in the alloy, which forms a passive film that protects the
underlying material from corrosion attack and can self-heal in the presence of oxygen.
Resistance to corrosion and staining, low maintenance, and familiar luster make
stainless steel an ideal material for many applications where both the strength of steel
and corrosion resistance are required.
When applying stainless steel fasteners, ‘cold welding’ (also known as seizing, galling or
fretting) may occur during assembly. In this case, the threading sticks together until no
further movement is possible, which may lead to the fracturing of screws during
tightening or disassembly. The seizing effect may cause problems during disassembly,
perhaps that the fasteners just do not loosen or break when excessive pressure is
applied.
Dencar equipment is built from stainless steel designed to provide a lasting impression
on your customers over time.

Moral of the story: Do not over tighten
stainless steel nuts and bolts. Use an
anti-seizing lubricant on all fasteners.
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Please set proper expectations during the installation and turn-up process. Turn-up support
should be scheduled as a planned activity with as much advance notice as possible. Distributors
and installers may install after hours or on weekends, but turn-up support from Dencar is
Monday – Friday from 8:00AM-5:00PM Eastern. It is highly recommended that a new install is
not started on a Friday.
I.

Site planning and preparation
a. The Denpay platform is built around an Integrated Sales Experience approach. This means
that all equipment is designed to work together to facilitate an entire onsite (and offsite
through the Dencar Marketing Platform) marketing experience to your customers. Dencar
equipment lines include:
1. Pre-purchase Menu Board.
2. Pay station with license plate reading (LPR) functionality.
3. Post-purchase Marketing Board (Wait/Go Sign).
4. In-Bay Directional Signage.
5. Central vacuum systems.
6. Coin boxes.
7. Relay activation for self-serve, vacuum, ancillary profit centers.
The layout of this equipment follows a natural flow to focus your customers’ attention and
drive monthly wash pass sales.
b. Consider the following configuration guides when planning your site layout.
c. All Dencar equipment is network connected. This means all equipment needs a dedicated
Cat 5e or better network connection at no greater than 300 feet. If there are runs greater
than 300 feet, we need to place network switch equipment along the path to limit the network
segments to less than 300 feet. The placement of this secondary network equipment is
referred to as an Intermediate Distribution Frame (IDF). This configuration must be
discussed with Dencar prior to order as IDF equipment is not part of a standard order.
Network cabling should always be run in conduit separate from electrical runs. These devices
need dedicated network connections:
1. Pay station controller (located inside the pay station).
2. License plate reading camera (wherever located).
3. Wash Equipment I/O Interface (Sealevel, located in the control cabinet).
4. Menu board (wherever located).
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5. Menu board I/O Interface (Sealevel, located in the control cabinet) – Only required if
deployed in stand-alone mode i.e., without a Dencar pay station.
6. Marketing board – wait/go sign (wherever located).
7. Marketing board I/O Interface (Sealevel, located in the control cabinet)
8. In-Bay Directional sign (wherever located).
9. In-Bay Directional sign I/O Interface (Sealevel, located in the control cabinet).
10.

Coin boxes and/or wired relay activation units.

d. The Dencar network will replace the customer’s existing network if one exists. Wiring for
existing network equipment should be run to the Dencar network patch panel.
e. All network runs to be terminated with RJ45 connectors and tested for full continuity.
f. If wired network connections are unavailable, a WIFI network can be considered but should
be discussed prior to making a purchase decision. WIFI introduces additional variables and
performance needs to be considered for each connection.
g. If wired network connections will be run near electrical runs, it is recommended to utilize
shield twisted pair cabling with proper grounding.
h. Requirements specified in local electrical and building codes must be followed and
shall take precedence over the guidelines provided within this document. All wiring
and equipment should be installed by a licensed electrician.
II.

Conduit Runs
a. Typical installations will include power conduit, network conduit, and gate control conduit.
Do not combine these runs into shared conduit. Consult your gate control manual to
determine the type of power and control wiring required for the gate. The Dencar design
utilizes a home run model for all network wiring back to the network switch in the equipment
room. If this is not achievable in your site design, discuss network configuration prior to
order placement. The pay station and gate should be on separate power circuits. The LPR
camera utilizes Power over Ethernet (POE) supplied from the central network switch. If
this is not achievable in your design, discuss this prior to order placement for alternative
equipment.
b. The Dencar Pay Station requires a dedicated 20-amp circuit.
c. There is sufficient space in the Dencar Pay Station base to deliver the conduit landing to this
point and extend to the gate, and license plate reading camera. See sample diagram Image 1.
1. The landing base of the Dencar Pay Station (Model S and Model D) has a 6”
diameter hole to receive conduit.
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d. The Dencar Menu Board should receive a dedicated 15-amp circuit and separate network
run.
e. The Dencar Marketing Board should receive a dedicated 15-amp circuit and separate
network run.
f. The Dencar In-Bay Directional Sign should receive a dedicated 15-amp circuit and separate
network run.

5
www.DencarTechnology.com

Image 1
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III.

Network Installation
a. The network equipment is housed in a network cabinet placed in the equipment room.
Network equipment includes a firewall/router, network switch, cloud key (no longer used)
WiFi antenna, and cellular backup modem (multiple styles). The network rack comes with a
patch panel, 12” network cables to connect the patch panel to the switch, and an
Uninterruptable Power Supply (UPS). Depending on the router/firewall model, there may
be a fiber/electrical converter for one of the network connections.
Sample A Network Equipment

Sample B Network Equipment
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b. Locate the network cabinet in a central location accessible to power and all network runs.
This network gear supports the point of sale, wash equipment, and customer network
equipment.
c. A wiring diagram is included with the network kit that identifies into which port all
network wiring should be placed. Keep in mind that all site network wiring should
terminate to the rear of the Patch Panel in the assigned port.
d. When network equipment is shipped, the network equipment will be in individual boxes
for shipping. The equipment should be unboxed and installed in the Network Cabinet per
the above image.
e. Once all equipment is installed and wired, plug the Internet connection into the port
labeled “Internet” which is also the port labeled “WAN1”. See the following image.
Ensure the Internet service is configured for a public IP address to be delivered to the
Dencar provided firewall. You may need to call your Internet Service Provider and
determine how to configure your router/modem in pass through mode. This can also be
referred to as bridge-mode. Alternately, this can be accomplished by placing the firewall in
the DMZ of the ISP’s equipment. Finally, you could order a static IP address if you
choose. The firewall is designed to support secure remote access and keep your site
Payment Card Industry (PCI) compliant.
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Internet Port

f. Plug the network equipment power cords into the UPS ports labeled with battery backup.
Plug the UPS into a power outlet. Power on the UPS. All equipment should power on at
this point. If the main Internet connection is properly configured, all network equipment
will automatically connect to the Internet in approximately 3-4 minutes. In addition, when
the equipment is powered on, the cellular backup modem will activate. The cellular backup
equipment is only configured to support equipment on the Dencar network. This will keep
the site up and running for credit card payment and wash pass sales and activations. Cellular
backup is billed on a usage-based model directly to the owner’s credit card. In the event of
a primary Internet connection failure, cellular backup keeps the point-of-sale environment
running. See the following images.
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Powering the UPS

g. Plug all network equipment into the rear of the patch panel per the supplied network
assignment sheets. Route network wires into the top rear of the network cabinet through
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the openings. Ensure network cabinet has free air flow around the cabinet. Protect the
cabinet from dust and water.
IV.

License plate reading (LPR) – a short primer
a. Aside from an unobstructed view of the license plate, there are some key facets that one
should consider for optimal license plate reads. License plate cameras are optimally situated
when their viewing angle is less than 15-degrees. This is important when considering your
camera placement. Accuracy degrades significantly beyond a 30-degree horizontal or vertical
angle. If possible, mount the camera high enough and angled slightly downward to avoid
direct taillight glare. The diagrams below utilize a 15-degree optimal design with associated
minimum measurements. Increasing above the 15-degrees will reduce the distance
requirements.
b. An average car width is 6 feet 3 inches. License plates are typically centered in the rear of
the vehicle or offset to the driver side (USA). When placing an LPR camera at minimum
distance, it should be placed on the driver side of the vehicle.
c. A vehicle position trigger point is used to capture an LPR picture. This can be a photo eye
or inductive coil signal. Consider the placement of your trigger point and the position of the
LPR camera. Note the trigger point can be an existing photo eye or inductive coil. The
trigger point does not need to be a dedicated relay as the wiring can be double tapped.
d. The LPR camera has an optical zoom and can be placed beyond the minimum distances
shown in the following examples.

11
www.DencarTechnology.com

Sample license plate capture at 15 feet

License Plate Read: HQM6945
License Plate Confidence: 94.44%
This sample shows an above average size vehicle at 15 feet approaching a 30-degree angle.
You can easily imagine the placement of a small sedan or a full-size pickup truck within this
picture.
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V.

Positioning the pay station and supporting equipment
a. In-Bay Automatic - Pay station, No gate, No stack.
1. Queue management can be held within the Denpay point of sale or the Denpay
point of sale can feed a queue management held within the PLC.
2. A traditional in-bay automatic has a pay station directly in front of the entrance to
the car wash. There is no gate and there is no physical car stack between the pay
station and the car wash building. The LPR capture point is typically the entrance
photo eyes.
3. Image 2 shows the typical placement and minimum distance for the LPR camera
and the LPR image capture trigger point.
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Image 2
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b. In-Bay Automatic - Pay station, Gate, 1 car stack.
1. Queue management can be held within the Denpay point of sale or the Denpay
point of sale can feed a queue management held within the PLC.
2. A single car stack with a gated entry provides multiple options for LPR capture. The
most common trigger point will be the entrance photo eyes. Note in this diagram
(Image 3) we show the image capture when the front of the vehicle enters the photo
eyes whereas the typical no gate capture triggers when the vehicle leaves the entrance
photo eyes. Either option is supported and the LPR capture point is a simple
configuration. This holds true for inductive coil configurations shown further on in
this guide.
3. This example shows a post gate placement of the LPR camera. Keep in mind that
all examples show the minimum distance and less than 15-degree viewing angle. A
5- or 10-degree viewing angle is better than a 15-degree angle. While a greater than
15-degree viewing angle degrades the quality of LPR capture, Dencar’s Vehicle
Identification Automation (VIA Guard) technology can help compensate for lessthan-optimal designs.
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Image 3
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c. In-Bay Automatic - Pay station, Gate, Multi-car stack.
1. Queue management can be held within the Denpay point of sale or the Denpay
point of sale can feed a queue management held within the PLC.
2. A third configuration option utilizes a gate inductive coil as the trigger point for LPR
capture. Measured distance and unobstructed view are primary considerations for
this design placement.
3. Note that the measurement shown in image 4 is as the vehicle leaves the inductive
coil and the gate signal triggers a close gate message. The typical inductive coil wiring
is past the gate center measurement.
4. Image 5 shows an LPR camera placement before the pay station. This is a highly
effective design when the gate placement does not permit the needed 15 feet of
distance from the pay station LPR camera placement to the inductive coil. Note
that there is a small risk of an aggressive follow-on driver obstructing the view
between the LPR camera and the inductive coil trigger point. However, the Dencar
VIA Guard technology helps mitigate this risk through exception reporting.
5. Image 5b shows an LPR camera placement on the pay station installed on an
entrance with a left-hand turn. This is not an advisable configuration, but the results
have been surprisingly accurate. VIA Guard technology enhances the LPR
experience to eliminate impact to your customers.
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Image 4
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Image 5
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Image 5b

License Plate Read: GZA5288
License Plate Confidence: 93.69%
This sample shows an installation where the pay station and gate were installed on a left-hand
turn. The camera is installed on the pay station and a trailing edge inductive coil trigger capture
point was used. All specifications are outside of the recommended design. This is not an
advisable configuration, but the results have been surprisingly accurate.
d. Long bay / Drying room camera placement
•

LPR cameras can be placed in any location where the car flow is controlled and
consistent. While typical LPR camera placement is near the entrance to the car wash,
an interior pre-exit-based placement provides optimal LPR characteristics.

•

The primary advantages of a “drying room” based placement are that the LPR
occurs on a clean license plate (no snow or dirt coverage issues) and lighting is
controlled. This makes for a consistent read experience.

20
www.DencarTechnology.com

Image 5c
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Image 5d

License Plate Read: HUP7877
License Plate Confidence: 94.79%
This sample shows an installation where the LPR camera is installed in the drying room of the
car wash. The license plate is clean (no snow covering and no dirt) and the lighting is the same
on every picture. This is an ideal configuration for LPR capture.
e. Payment Queue Length
1. The payment queue length is set within the Customer Management Portal (CMP)
under the Component Settings for the Camera.
2. The payment queue length is the quantity of payments that can be held before the
vehicle reaches the Camera Trigger (LPR capture) point. The vehicle at the pay
station is counted as 1, any vehicles after the pay station, prior to the Camera
Trigger (LPR capture) point, are counted as 2 through X.
3. Setting the payment queue length to zero will post payments to the Customer
Management Portal immediately without waiting for the Camera Trigger (LPR
capture) input.
4. Sample layouts with payment queue length are as follows.
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VI.

Placing the Dencar Pay Stations
Both the Model S and Model D pay stations use the same mounting bolt pattern. The
model S uses a mounting bracket to which the base is attached. The model D mounting
bracket is attached to the bottom of the pedestal. The Model D pedestal is then covered
by an outer finished cover. The dimensions of the pay stations are different, and this
will result in minor differences in measurement for items such as bollard, LPR camera
placement, and gate distance. Model S and Model D layouts are outlined below.
a. Dencar Pay Station – Model S
1. Image 6 shows the landing point for conduit and setback from curb or face of pay
station if no curb is present along with the bolt pattern for the pay station base.
2. Image 7 shows the mounting bracket that is installed first. Install the mounting
bracket and ensure it is level left to right and front to rear using eight nuts on the
24
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four post mount bolts. Lock in place using a threadlocker (Loctite Blue 243) once
all leveling adjustments have been made.
3. For wet-set concrete, it is recommended to use 1/2-20 UNF J Anchor Bolts set at a
minimum of 6” above the concrete. Excess thread height can be cut off after the
mounting bracket has been installed.
4. For existing concrete, it is recommended to use CONFAST 1/2" (Inside/Screw
1/2"-13 Diameter Threads) 304 Stainless Steel Drop-in Anchors. Once anchors
are installed, use stainless steel threaded rod cut to desired length and use a copper
infused anti-seize lubricant.
For drop-in anchors, follow manufacturer’s guidelines:
5. The anchor is made from 304 Stainless Steel. This anchor is designed for use in
Concrete only and should never be used in block or brick base material.
6. The anchor is designed for use in a Wet environment.
7. The anchor requires a 5/8" hole to be drilled in the base material (Concrete only).
The hole should be drilled with carbide tipped bit that meets ANSI standards and
used in a hammer drill.
8. The minimum anchor embedment into the concrete is 2". Therefore, the anchor
must be installed so that a minimum of 2" of the anchor is embedded into the
concrete.
9. Each anchor must be spaced a minimum distance of 6-1/4" from each other when
measured center to center.
10. It is especially important not to install the anchor any closer than 3-1/8" from
an unsupported edge of the concrete.
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Image 6
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Image 7
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b. Dencar Pay Station – Model D
1. Image 8 shows the landing point for conduit and setback from curb or face of pay
station if no curb is present along with the bolt pattern for the pay station base.
2. Images 9a, 9b, and 9c show the mounting pedestal that is installed first as well as the
finished pedestal cover. Install the mounting pedestal and ensure it is level left to
right and front to rear using eight nuts on the four post mount bolts. Test fit the
finished pedestal cover before proceeding. Be sure to install the trim skirts on the
outer pedestal cover. Lock mounting pedestal in place using a threadlocker (Loctite
Blue 243) once all leveling adjustments have been made. Note: you must set the
base height, so the mounting pedestal is off the ground for the finish cover to
align at the top prior to attaching the top hat portion of the pay station.
3. For wet-set concrete, it is recommended to use 1/2-20 UNF J Anchor Bolts set at a
minimum of 6” above the concrete. Excess thread height can be cut off after the
mounting bracket and pedestal has been installed.
4. For existing concrete, it is recommended to use CONFAST 1/2" (Inside/Screw
1/2"-13 Diameter Threads) 304 Stainless Steel Drop-in Anchors. Once anchors
are installed, use stainless steel threaded rod cut to desired length and use a copper
infused anti-seize lubricant.
5. Recommended curb height is no greater than 4”. No curb mount is acceptable
using the anchor bolts for minor height adjustment.
For drop-in anchors, follow manufacturer’s guidelines:
6. The anchor is made from 304 Stainless Steel. This anchor is designed for use in
Concrete only and should never be used in block or brick base material.
7. The anchor is designed for use in a Wet environment.
8. The anchor requires a 5/8" hole to be drilled in the base material (Concrete only).
The hole should be drilled with carbide tipped bit that meets ANSI standards and
used in a hammer drill.
9. The minimum anchor embedment into the concrete is 2". Therefore, the anchor
must be installed so that a minimum of 2" of the anchor is embedded into the
concrete.
10. Each anchor must be spaced a minimum distance of 6-1/4" from each other
when measured center to center.
11. It is especially important not to install the anchor any closer than 3-1/8" from
an unsupported edge of the concrete.
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Image 8
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Image 9a
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Image 9b
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Image 9c
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VII.

Physical Installation

a. Dencar Pay Station – Model S (DPS-S)
1. The DPS-S unit consists of four major components. They are the 1) mounting
bracket, 2) lower pedestal mount, 3) upper pedestal mount, and 4) top hat. The
upper and lower pedestal mounts are delivered assembled, and the installer will only
need to consider the mounting bracket, pedestal, and top hat.
2. Once the mounting bracket is attached to the ground as outlined in section VI above,
the pedestal should be attached to the mounting bracket:
3. Prior to attaching the pedestal to the mounting bracket, ensure the long and short
side skirts are installed in the pedestal base. The skirts are designed to be adjustable
by side to hide any gaps resulting from installation on unlevel surfaces between
surface and pedestal. The base skirts should be snugged in the full-up position prior
to installation. Once the pay station is installed into position, loosen the skirt screws
and the skirts will fall into position providing a uniform look even if your concrete
base is not level.
4. Use four 1/2-13 UNC x2 Hex Flange serrated flange nuts to attach pedestal to the
mounting bracket at bottom of base. Do not over tighten. Use anti-seize lubricant.
Be careful to ensure you do not cross-thread the bolt.

5. Set the pedestal height as desired.
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6. For the Dencar Pay Station (DPS), the recommended pedestal height is 34” from
top of pedestal to ground level (bottom of customer’s car tires). This results in the
base of the credit card reader being set at 46”. The base of the credit card reader is
situated in the top 1/3rd of the 21” high-definition screen.
7. The pedestal height is adjusted by tightening or loosening the adjuster bolt in the top
center of the pedestal. Loosen the four lock down bolts to allow free movement of
the base. Use a manual socket to help avoid friction heat generation.
REMINDER: Do not tighten or loosen excessively fast which could result in
seizing as a result of friction.

8. Once the pedestal height is set, tighten the four lock down bolts to secure the height
of the pedestal.
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9. Install the top hat onto the pedestal studs and tighten using four 1/2-13 Hex Flange
Nuts.
10. Complete the access panel wiring and place over hole between top hat and
pedestal inside the top hat.
a. Attach power supply wire to GFCI outlet in cover leaving enough wire slack
to lift the cover and access the pedestal area.
b. Run the network cables through the network wire run sleeves.

b. Dencar Pay Station – Model D (DPS-D)
1. The DPS-D unit consists of three major components. They are the 1) mounting
bracket & pedestal, 2) pedestal cover, and 3) top hat.
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2. Once the mounting bracket/pedestal is attached to the ground as outlined in section
VI above, the pedestal cover should be attached to the mounting bracket/pedestal:
3. Prior to attaching the pedestal cover to the pedestal/bracket, ensure the long and
short side skirts are installed in the pedestal cover. The skirts are designed to be
adjustable by side to hide any gaps resulting from installation on unlevel surfaces
between surface and pedestal. The base skirts should be snugged in the full-up
position prior to installation. Once the pay station is installed into position, loosen
the skirt screws and the skirts will fall into position providing a uniform look even if
your concrete base is not level.
4. Use four 1/2-13 Hex Flange Nuts to attach pedestal to the mounting bracket at
bottom of base. You will need a 36” socket extension to reach these bolts. Do not
over tighten. Use anti-seize lubricant. Be careful to ensure you do not cross-thread
the bolt.

5. Once the pedestal is attached at the bottom, install the top hat onto the pedestal
studs and tighten using four 1/2-13 Hex Flange Nuts.
6. Complete the access panel wiring and place over hole between top hat and pedestal
inside the top hat.
a. Attach power supply wire to GFCI outlet in cover leaving enough wire slack
to lift the cover and access the pedestal area.
b. Run the network cables through the network wire run sleeves.
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c. Dencar Pay Station – Unitec Wash Select 2 Retrofit Door
(RFD-WS2)
1. Ensure the power to the cabinet is turned off at the breaker.
2. The RFD-WS2 consists of two primary components. They are the replacement
door and the main stand of internal components.
3. Prepare the cabinet for installation by removing the door and all the internal
components resulting in the picture below. Clean the entire cabinet with Acetone
to ensure good surface adhesion with the mounting tape and wire pad ties.

4. Run two Cat5e or better cables (1 for the controller and 1 for the LPR camera) and
the 110V power wires into the bottom of the existing stainless-steel cabinet. Each
field installation is unique, especially retrofits, and will possibly require field
modifications of the preassembled base plate or the cabinet depending on the
conduit runs for the power and the network cables. The traditional control wires
that have been run to the pay station from the car wash control cabinet will be
replaced with two Cat 5e or better network cables run back to the Dencar
provided network switch. You can use the old control wire as pull wire for the
new network cable(s) from the pay station back to the equipment room and into
the Dencar provided network switch.
5. Place the pre-configured main stand in the empty cabinet to test the fit of the unit.
Reference the picture below.
a. The power feed coming from the equipment room out to the pay station
needs to be wired to the main breaker on the lower cabinet mounted to
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the DIN rail. This can be wire nut connected to the supplied connection
or connected directly to the main breaker.
b. The Tripp-Lite power protector is then plugged into the main power
outlet also mounted on the DIN rail

6. Next, terminate the network wire with an RJ45 connector. This connector needs
to have enough slack to reach comfortably to the controller.
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7. Install the top trim bar and bottom trim bar with Extreme mounting tape
(provided on the bars) in alignment with the recess from the original cabinet. This
will provide a weather seal.
8. Install the door contactor switch and wire pad approximately 7 ½ inches from the
left side of the cabinet per the below.

9. Install the work light bar in the top of the cabinet with the supplied mounting tape,
work light USB cable with wire pad tie, and the controller per the picture below.
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10. Install the USB hub per the picture below. Attach to the side of the cabinet
with the supplied mounting tape.
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11.

Install the below USB connections
a. USB hub to controller (bottom port of hub to back side controller)
b. Temperature sensor
c. Phidget / Vint hub
d. Cash recycler

12.

Next, install the door with 14 10/24 hex head flange nuts per the below
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13.

Ensure door closure and alignment by adjusting the hinge as needed.

14. From the wiring harness from the door into the cabinet, plug in the below
USB connections
a. Driver camera – to controller (not USB hub) in the port labeled camera
(blue USB Port)
b. Touch screen – to controller (not USB hub)
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c. Printer – to USB hub
d. Scanner – to USB hub
15. Plug the controller power supply into the Tripp-Lite and the power jack to the
controller
16.

Power on at the breaker.

d. Dencar Pay Station – Hamilton ACW/Goldline – Retrofit
Door (RFD-H13)
1. Ensure the power to the cabinet is turned off at the breaker.
2. The RFD-H13 consists of two primary components. They are the replacement door
and the main stand of internal components.
3. Prepare the cabinet for installation by removing the door and all the internal
components resulting in the picture below. Clean the entire cabinet with Acetone
to ensure good surface adhesion with the mounting tape and wire pad ties.
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4. Run two Cat5e or better cables (1 for the controller and 1 for the LPR camera) and
the 110V power wires into the bottom of the existing stainless-steel cabinet. Each
field installation is unique, especially retrofits, and will possibly require field
modifications of the preassembled base plate or the cabinet depending on the
conduit runs for the power and the network cables. The traditional control wires
that have been run to the pay station from the car wash control cabinet will be
replaced with two Cat 5e or better network cables run back to the Dencar
provided network switch. You can use the old control wire as pull wire for the
new network cable(s) from the pay station back to the equipment room and into
the Dencar provided network switch.
5. Place the pre-configured main stand in the empty cabinet to test the fit of the unit.
Reference the picture below.
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a. The power feed coming from the equipment room out to the pay station
needs to be wired to the main breaker on the lower cabinet mounted on
the DIN rail.
b. The Tripp-Lite power protector is then wired into the breaker and
grounded to main ground wire.
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6. Install the work light bar in the top of the cabinet with the supplied mounting tape,
work light USB cable with wire pad tie, and plug into the Tripp-Lite power
protector with AC to USB power supply.
7. Terminate the network wire with an RJ45 connector. This connector needs to
have enough slack to reach comfortably to the controller. Plug into controller in
the open port closest to the power input.
8. Plug the cash recycler USB connection into a black USB port on the controller.
9. Install the door with 14 10/24 hex head flange nuts as shown below. You will
want to just install a few nuts to get started. Box fit will likely be imperfect, and
you will need to adjust. Have extra spacers, washers, and shims on hand to get
proper alignment. Ensure door closure and alignment by adjusting the hinge as
needed.
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10.

Reference the following pictures for component labels.
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11.

Install door sensor in cabinet aligned to door mounted sensor.

12.

Plug in all connections from the main wire harness:
a. USB hub is plugged into a black USB port on the controller.
b. Driver camera is plugged into a blue USB port on the controller.
c. Power into the Tripp-Lite power strip.
d. Green audio jack to controller speaker port.
e. Cash relay from Phidget hub to Phidget relay.
f. Audio board power is plugged into black USB port on the controller.

13.

Power on at the breaker and ensure Tripp-Lite power switch is on.
49
www.DencarTechnology.com

e. License Plate Reading (LPR) Camera
1. The network cable run to the LPR camera should be left unterminated (no RJ-45
connector) until the camera install is occurring.

2. After physically mounting the LPR camera, unscrew the network cable access
seal and run the network cable into the LPR housing. Run the network cable
through the network cable seal on the outside of the camera. (see picture)
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3. Loop the network cable in a clockwise fashion through the LPR housing and
under the LPR camera module in the front of the housing. (see picture)

4. Terminate the end of the network cable with an RJ-45 connector and test for
continuity using a network tester.
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5. Plug the tested network cable into the LPR network power splitter. (see
picture)
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6. Be sure to fully tighten the Network Cable Access Seal to prevent any water
intrusion.

VIII.

Components
a. Customer Management Portal – Components & Settings
1. Bar code scanner – no configurable component settings
2. Camera (License Plate Reading & Driver Capture)
a. Driver Camera Index – The setting of 0 refers to the first driver camera.
b. License Camera IP – Newer model installs are at http://X.X.X.X. Older
style installs were at rtsp://X.X.X.X/11
c. Payment Queue Length – set your payment queue length here. Set to 0 for
no LPR capture.
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3. Door switch - no configurable component settings
4. Meteo Thermometer - no configurable component settings
5. Phidget - no configurable component settings
6. Printer
a. Address 1 – set the first line of your receipt address here
b. Address 2 – set the second line of your receipt address here
7. SCR
a. Dollar Counts – do not adjust these settings.
b. Disable – if the device will be a cashless unit, set the input to “1”. A setting
of “0” indicates the device accepts cash.
8. Screen
a. Audio – if you would like audio prompts on, input “1”. If you would like
audio prompts off, input “0”.
b. Display Config
1) 3t:800 – used for 10” screen configurations
2) 3t:1080 – used for 13” and 22” screens configured to sell 3 wash
tiers.
3) 4t:1080:13 – used for 13” screen configured to sell 4 wash tiers.
4) 4t:1080:20 – used for 22” screen configured to sell 4 wash tiers.
c. Screensaver - if you would like the screensaver on, input “1”. If you would
like the screensaver off, input “0”.
d. Wash Pass – if you would like to sell wash passes, input “true”. If you would
like to set the wash pass portion of your pay station screen to “Coming
Soon”, input “false”.
e. Bronze, Silver, Gold, Platinum – do not change these settings.
9.

Sea Level – See I/O Interface section below.

10.

SMS
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a. Device Notification Phone Alerts – input the phone numbers you want to
receive text alerts from the pay station. The format for the phone number
input is +1 followed by 10 digits. Multiple phone numbers can be entered
and are space delimited. Thus, if you want to enter three phone numbers,
the entry would look like this:
1) +13305551111 +13305552222 +13305553333
b. Wash Pass Text – this is the text message your customers receive when they
purchase a monthly wash pass. You’ll want to include the download link
for your apps within this text.
11.

VP6300 – these settings should not be changed.

b. Controller
c. Component stand
d. Door lock assembly
IX.

I/O Interface (Sealevel model SeaI/O-420E)
a. For wash controllers that require a relay signal, Dencar Technology utilizes an I/O Interface
that is physically installed in the PLC control cabinet. The manufacturer of this unit is
Sealevel Systems. You will hear this unit referred to as the Sealevel. This device connects to
the network via Ethernet cabling with inputs and outputs directly wired to the wash
controller. This unit requires a dedicated network cable connecting it to the network
switch in the port assigned.
b. To power the Sealevel unit, refer to the “Power Supply, Conversion, & Relay Diagram” file
from our website.
From the www.DencarTechnology.com home page, select “Learning”, scroll to the “Product
Manuals” section, expand the “Product Manuals” section, and download the file titled “Power
Supply, Conversion, & Relay Diagram”.
c. Sample Sealevel pictures

55
www.DencarTechnology.com

56
www.DencarTechnology.com

d. The default configuration supports 4 wash selection types (Bronze, Silver, Gold, Platinum)
and the ability to signal a buy-up wash package for each tier. See below table for wash tier
mapping. The Sealevel also accepts up to 16 inputs. These inputs accommodate the WashIn-Use status as well as the license plate read capture signal. Wash-In-Use (WIU) can be
signaled via 1 or 2 wire configurations. The Out-of-Service (OOS) signal is typically
controlled as part of the WIU configuration. License plate read capture can be signaled via
a photo eye input or inductive coil input.
e. The Sealevel is powered from your 9-30VDC power source.
f. The configuration of the Sealevel is completed on the Dencar Customer Management Portal
to permit in the field configuration changes.
g. The Sea I/O 420E provides 16 optically isolated inputs and 8 SPDT Form C relay outputs.
Inputs can range from 5-30VDC (inputs cannot be AC) and provide 2500VAC RMS /
3500VDC isolation to ground. Each output offers normally open and normally closed
contact connections via 3.5mm field removable terminal blocks.
h. Sealevel standard configuration
•

The Sealevel configuration is set in the Customer Management Portal (CMP). Once
the configuration is set in the CMP, and the Sealevel is connected to the network,
the Sealevel will receive the settings you apply by navigating to the Control Console
and
restarting
the
pay
station.
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INPUTS

OUTPUTS

INPUTS

i.

1 – Wash Ready (Wash-in-Use) and 9 – spare
Out of Service for a single wire
configuration

1 – Bronze – Wash Tier 1

2 – Inductive coil

10 – spare

2 – Silver – Wash Tier 2

3 – Time out – Out of Service (used 11 – spare
as 2nd wire for 2 wire systems)

3 – Gold – Wash Tier 3

4 – spare

12 – spare

4 – Platinum – Wash Tier 4

5 – Photo eye

13 – spare

5 – Buy-Up 1 – Wash Tier 5

6

14 – spare

6 – Buy-Up 2 – Wash Tier 6

7

15 – spare

7 – Buy-Up 3 – Wash Tier 7

8

16 – spare

8 – Buy-Up 4 – Wash Tier 8

When wiring the Sealevel to the PLC inputs/outputs, the first step is to determine whether
the PLC inputs/outputs use positive or negative voltage.
1. A PLC output connects to a Sealevel input.
2. The Sealevel polarity is controlled via the common wire.
3. A Sealevel output connects to a PLC input.

j.

Answer the following questions to document your PLC wiring interface:

Step 1 – Does your car wash PLC use a 1-wire or 2-wire Wash-In-Use (WIU) / Time Out (Out
of Service) set-up?
A) 1-wire

B) 2-wire

•

If a 1-wire set-up, connect the WIU relay to Input 1 on the Sealevel.

•

If a 2-wire set-up, connect the WIU relay to Input 1 on the Sealevel and the Out of
Service (OOS) indicator to Input 3.

Step 2 – Attach a voltmeter to the WIU relay and determine if it is positive or negative.
A) Positive

B) Negative
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•

If positive, connect the input relay common for inputs 1-4 (labeled “C” on the front of
the Sealevel) to the power supply input labeled GND on the side of the Sealevel.
Connect to the rear-most GND connection.

•

If negative, connect the input relay common (labeled “C” on the front of the Sealevel)
to the power supply input labeled 9-30VDC on the side of the Sealevel.

•

Assuming all input relays require the same polarity, you can use inputs 1-3 on the
Sealevel. If your WIU and LPR trigger relays require different polarity, wire the Input 14 Common to the rear-most GND connection and wire the Input 5-8 Common to the
power supply input labeled 9-30VDC on the side of the Sealevel. This will support
positive signals on Inputs 1-4 and negative signals on 5-8. (Note: a positive PLC relay
measurement requires the negative Common wire on the Sealevel, and a negative PLC
relay measurement requires the positive Common wire on the Sealevel)

Step 3 – For 2-wire Wash-In-Use systems, attach a voltmeter to the Time Out relay and
determine if it is positive or negative.
A) Positive

B) Negative

C) Not used

Step 4 – Are you using an inductive coil or photo eye to trigger the license plate capture?
A) Inductive coil

B) Photo Eye

Step 5 – Attach a voltmeter to the license plate capture trigger relay from step 4 and determine if
it is positive or negative.
A) Positive

B) Negative
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DC Signaling the I/O Interface
If you need to use a 24VAC source, you can interface to the I/O Interface (Sealevel) unit with a
relay.
Please download the Sealevel power supply, conversion, and relay diagram from our website.
From the www.DencarTechnology.com home page, select “Learning”, scroll to the “Product
Manuals” section, expand the “Product Manuals” section, and download the file titled “Power
Supply, Conversion, & Relay Diagram”.
NOTE: Only the inputs are required to be DC. Output relays will pass whichever voltage is
applied to the output common.
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A

The point at which the vehicle enters onto the inductive coil. The signal went “high” from
the normal state, so this is an “Active High” setting. Point “A” can be an LPR trigger point.
Point A is an example of a Pre-Trigger LPR capture point. The use of Pre and Post is
synonymous with leading-edge and trailing edge.

B

A configurable delay in milliseconds to establish a delayed trigger point. For example, point
B can be set using an X second(s) delay from point A. On an Active High Pre-Trigger LPR
capture point with an LPR Capture Delay of zero, point A would be the LPR capture point.
On an Active High Pre-Trigger LPR capture point with an LPR Capture Delay of 1 second,
point B would be the LPR capture point.

C

The point at which the vehicle leaves the inductive coil. The signal returned to normal from
the “active high” state. Point “C” can be an LPR trigger point. Point C would be specified
as the LPR capture point by indicating the LPR trigger is an Active High Post-Trigger LPR
capture point with an LPR Capture Delay of zero.

D

A configurable delay in seconds to establish a delayed trigger point. For example, point D can
be set using an X second(s) delay from point C. This would be specified as an Active High
Post-Trigger LPR capture point with an LPR Capture Delay of 1 second.

This example uses the inductive coil as reference.
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A

The point at which the vehicle blocks the photo eye. The signal went “low” from the
normal state, so this is an “Active Low” setting. Point “A” can be an LPR trigger point.
Point A is an example of a Pre-Trigger LPR capture point. The use of Pre and Post is
synonymous with leading-edge and trailing edge.

B

A configurable delay in milliseconds to establish a delayed trigger point. For example, point
B can be set using a 1 second delay from point A. On an Active Low Pre-Trigger LPR
capture point with an LPR Capture Delay of zero, point A would be the LPR capture point.
On an Active High Pre-Trigger LPR capture point with an LPR Capture Delay of 1 second,
point B would be the LPR capture point.

C

The point at which the vehicle passes the photo eye. The signal returned to normal from
the “active low” state. Point “C” can be an LPR trigger point. Point C would be specified
as the LPR capture point by indicating the LPR trigger is an Active Low Post-Trigger LPR
capture point with an LPR Capture Delay of zero.

C

A configurable delay in seconds to establish a delayed trigger point. Useful when using
entrance photo eyes on a wash that has underbody spray configured. The delay permits
time for the underbody spray to stop and capture a good LPR read. For example, point D
can be set using an X second(s) delay from point C. This would be specified as an Active
Low Post-Trigger LPR capture point with and LPR Capture Delay of 1 second.

This example uses the photo eyes as reference.
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Customer Management Portal – Sealevel Component Settings
•

Active Level (LPR capture) – Set to a 1 or a 0. Active level 1 means active level high.
Active level 0 means active level low. This identifies the active level of the “Camera
Trigger” point. For example, inductive coils are often active high and set to a 1. Photo
eyes are often active low and set to a 0. Use a voltmeter on your control cabinet output
relay to determine active high/low.

•

Trigger Output/Camera Trigger (LPR capture) – Identifies which input relay on the
Sealevel triggers the LPR capture. This is entered as whole number 2 or 5. 2 identifies the
inductive coil and 5 identifies a photo eye. The LPR capture posts the transaction to the
Customer Management Portal. The LPR camera must be plugged in and working for
transactions to post to the Dencar Customer Management Portal.
Troubleshooting tip: if transactions are not posting to the CMP, check the LPR camera, connectivity, and
relays associated with the LPR camera.

•

Driver Active Level (Pay station reset) – Set to a 1 or a 0. Active level 1 means active level
high. Active level 0 means active level low. This identifies the active level of the “Driver
Active Level” point. For example, inductive coils are often active high and set to a 1.
Photo eyes are often active low and set to a 0. Use a voltmeter on your control cabinet
output relay to determine active high/low.

•

Driver Output (Pay station reset) – This is the relay that queues the driver photo and
resets the pay station. Sometimes the Camera Trigger and the Driver Output are the same
input. Sometimes they are separate. For example, in the scenario where there is no gate,
the entrance photo eye is generally used as both the Camera Trigger and the Driver
Output. However, on locations that use gates, these functions are often separated (but
don’t have to be) and the inductive coil under the gate functions as the Driver Output and
a photo eye is used for Camera Trigger. The separation of these functions provides
flexibility for site setup.
Troubleshooting tip: if the pay station does not reset after a transaction, check this wiring and associated
relay(s).

•

LPR Delay – This is the amount of time in seconds the LPR picture capture will be
delayed. This is a useful setting when the LPR capture point is the underbody photo eyes
and the underbody sprayer needs time to turn off. For example, you could set an LPR
capture of “post” with a 2 second delay and the LPR picture would not be taken until 2
seconds after the vehicle cleared (trailing edge) the photo eyes giving time for the
underbody pump to ramp down.

•

IP – This is the statically defined IP address of the Sealevel. This is useful to know when
testing network connectivity.

•

Out of Service Timeout – The out of service timeout is the length of time the OOS signal
is active before the pay station will show out of service.
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•

Pay Station Reset Pre/Post - Set to “pre” or “post”. This field is case sensitive and must
be entered in lower case. This indicates if we reset the pay station to accept the next wash
purchase at the beginning pre, of the state change (leading-edge) or post, at the end
(trailing-edge).

•

PLC Type – For known PLC type configurations, input the identified template. Input in
all lowercase letters.

•

Pre or Post Trigger (LPR capture) – Set to “pre” or “post”. This field is case sensitive and
must be entered in lower case. This indicates if we take the LPR trigger pre, at the
beginning of the state change (leading-edge) or post, at the end (trailing-edge).

•

Queue Control – Set to a 1 or a 0. A 1 indicates queue control is on and is managed by
the Dencar Pay Station. A 0 indicates queue control is off and is managed by the wash
equipment. Either the pay station or the wash equipment needs to manage queuing. If
queue control is turned off on the pay station, the selected/purchased wash will be sent to
the wash equipment immediately upon payment. The wash equipment must be ready for
and able to accept the wash or the wash will be lost.

•

Queued Wash Timeout – If a wash is queued in the Dencar Pay Station, and does not
receive a next wash cycle signal, after the allotted time passes, the Dencar Pay Station will
send the queued wash to the wash equipment. This setting is measured in minutes.

•

Relay Monitoring – this is a beta feature. Leave this set at 0.

•

Trigger Delay ms – The recommended minimum is 500ms. This is a debounce setting so
that slight fluctuations in signals do not trigger the pay station. This is indicating the delay
in milliseconds. The input is a whole number. The term ms refers to milliseconds. Thus
1000 milliseconds is 1 second. Keep in mind you can trigger your relays in less time than
the trigger delay set point, but the pay station will not respond until the Trigger Delay time
has elapsed. For example, you can run your hand through a photo eye and see the photo
eye change state, but if you don’t block the photo eye for the Trigger Delay time, the pay
station will not respond. Likewise, if you place a piece of metal on an inductive coil
momentarily, your gate will close, but the pay station will not respond unless you keep the
metal on the inductive coil longer than the Trigger Delay. These manual blocks of the
photo eye or manually resetting a gate are common during installation and testing and it is
easy to forget the Trigger Delay time. Lesson learned: block the photo eye or signal the
inductive coil longer than needed during testing to simulate an actual car.

•

Wash Activation Time – This is indicating how long the output relay will be active when
signaling a wash to the wash equipment. The default setting is .7 which means 7/10ths of
a second or 700ms.
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•

Wire Type – This is indicating if we are using a 1-wire or 2-wire signal for Wash-in-Use
(WIU) and Out-of-Service (OOS). The input is simply a 1 (for 1-wire) or 2 (for 2-wire)
on the CMP component setting. On a 1-wire system, the Wash Ready / Out of Service is
connected to input 1 on the Sealevel. On a 2-wire system, the Wash Ready is connected
to input 1 on the Sealevel and the Out of Service wire is connected to input 3 on the
Sealevel.
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