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NOTICE 
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bear the Listing Mark of Underwriters Laboratories are listed. 
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DANGER:  Fire, explosion, injury or death 
will occur if fuel filters are changed by untrained 
personnel.  Make sure only trained personnel 
change filters. 

 CAUTION:  Do not drill holes in fuel 
dispensers.  Holes can cause failure of the 
electronic equipment.  The warranty will become 
void.  Use only adhesive backed sign mounting 
brackets. 

WARNING:  When anchoring the dispenser, 
always level the dispenser with shims before 
bolting to the island.  DO NOT shim just the 
middle of the dispenser and bolt down. 

WARNING:  Make sure this equipment is 
correctly grounded.  Failure to do will cause 
injury or damage equipment or improper 
operation. Improper grounding voids the 
warranty. 

WARNING:  You must have training in the 
operation and programming of this dispenser 
before using it.  READ THE OPERATORS 
MANUAL. 

WARNING:  The emergency shut-off valve 
(also called the fire valve, shear valve or impact 
valve) must be closed when service or 
maintenance is performed on this equipment. 

WARNING:  Electronic components are 
static sensitive.  Use proper static precautions 
(static straps) before working on the equipment. 

WARNING:  To prevent electric shock, keep 
the electrical parts of the dispenser dry. 

WARNING:  You must have training in the 
installation, service or maintenance of this 
equipment (dispenser, pump, console, control 
box or submerged pump) before working on it.  
Maintenance repairs must be done by 
authorized personnel only.  Warranty work may 
only be performed by Bennett certified 
technicians. 

DANGER:  Disconnect all power to this 
equipment and associated submerged pump(s) 
during installation, service or any maintenance, 
i.e., changing filters. 

DANGER:  Gasoline is flammable.  
NO SMOKING OR OPEN FLAME. 

DANGER:  To prevent injury to you from 
vehicles and onlookers, always place a barrier 
around this equipment before performing service 
or maintenance. 

WARNING ADVERTISSEMENT ADVERTENCIA 
 
For the safe installation of this equipment, read and understand all warning and cautions.  Look for these 
warnings: 

 
“DANGER” means: If you do not follow the instructions, severe injury or death will occur. 
 
“WARNING” means: If you do not follow the instructions, severe injury or death can occur. 
 
“CAUTION” means: If you do not follow the instructions, damage can occur to the equipment.  

READ AND UNDERSTAND ALL WARNING LABELS ATTACHED TO THE DISPENSER 

Safety Instructions 
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This manual covers service information for the electronic components of Bennett pumps.  It covers the 
2300 and 2400 Horizon 2 Series with 708 electronics.  Information is correct at time of publication.  For 
more information, please contact the Bennett Customer Response Department at Bennett Pump in 
Spring Lake, Michigan. 
 

Bennett Pump Company products are designed to meet or exceed the standards of UL, FCC and the 
National Institute of Standards and Technology.  These standards protect the operator and the 
consumer from personal injury and insure an accurate delivery of product.  Any deviation from the use of 
authorized replacement parts or alteration of a designed product configuration may cause personal 
injury, death or the revocation of one or all of the above approvals. 
 
The most frequently abused design alteration of Bennett products is the conversion of a self-contained 
model (pumping unit in the dispenser cabinet)  to a remote dispenser (submerged pump in the storage 
tank).  This field practice has mainly occurred in an effort to overcome the problem of vapor lock.  
Bennett Pump Company does not condone nor offer a kit or instructions for this type of conversion.  
Bennett Pump Company strongly opposed this type of conversion.  Safety standards required by the 
agencies above are violated when unauthorized conversions are performed.  Bennett Pump Company 
recommends the replacement of a self-contained model with a remote dispenser model to overcome the 
problem of vapor lock. 
 
Bennett Pump Company will not assume responsibility or liability for any consequential injury or damage 
caused by the unauthorized alteration of its products. 
 
NOTE: Before performing any type of service to the dispensers, be sure to shut off all electrical 

supplies and secure them in the OFF position.  Close all valves in incoming piping.  
 
To prevent the risk of electrical shock from sub pump feedback make sure you 
disconnect the field wiring from the power distribution board by using the quick 
disconnect terminals provided at the bottom of the power distribution board.  
 
Maintenance must be performed by trained personnel ONLY. 

 

CHECK THE FOLLOWING: 
 
1. Make sure all dispensers are correctly grounded with 12 gauge wire. 
2. Make sure input voltages are within operating level: 120VAC (96 to 135VAC) or 240VAC (192 to 

276VAC). 
3. There are no more than three units operating on a clean and dedicated 120/240VAC voltage 

sources. 
4. There are RC networks installed across the coil of the motor relay and contacts of remote 

submerged pumps. 
 

IF ANY DEVIATION FROM THE ABOVE IS FOUND, 
CORRECT THE PROBLEM BEFORE PROCEEDING. 

Introduction 

Unauthorized Alteration of Bennett Products 

Before Servicing a Bennett Dispenser 
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Overview of 708 Electronic Components 
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Basic System Theory of Operation -  Please refer to the figure on the previous page 
 
110– 230 Volts A.C. 50 or 60 cycle power comes into the dispenser through field wiring to the bottom of 
the Power Distribution Board terminal strip (TS1) 1. This voltage passes thru a double pole double throw  
power switch SW2. This switch is provided for the technician to turn power off to the dispenser at the 
dispenser for service. Power then passes through a 3 amp fuse and then is filtered for noise. Any 
electrical noise is dampened out by this filter FIL1.  The power is then passed from the Power 
Distribution Board to the Power Supply (through connector J5) for Direct Current (D.C.) conversion. 
There is only one Power Distribution Board and one Power Supply for the dispenser. 
 
Power comes into the Power Supply assembly on connector J1. This power supply creates various D.C. 
Voltages for use throughout the system. Specifically, the power supply takes the 110– 230volt A.C. input 
to create the following voltages: 

1) +24 Volts DC 
2) +12 Volts DC 
3) +5 Volts DC 

 
These voltages have tolerances of +/- 5%. There are no adjustments for any of these voltages but there 
are test points. 
 
The DC voltages are fed back to the Power Distribution board connector J4 through a multipin conductor 
connected to J2 of the Power Supply. There is fuse protection on the Power Distribution Board for both 
power coming into the system and also fuse protection for power traveling internal to the system. From 
there the DC voltages are sent over to the CPU board through another multipin conductor from 
connector J1 of the Power Distribution Board to connector J7 on the CPU board. From this point the 
voltages are distributed to all other parts of the system. 
 
Battery Backup— A separate rechargeable +12volt battery is connected to the Power Distribution 
Board. When the dispenser is in normal operation the battery is not used and is charged by the +14 volt 
D.C. battery charging circuit located on the Power Distribution Board. When main incoming power is 
removed from the system or when the system incoming AC voltage drops below 74 volts AC, the CPU 
detects this and the dispenser goes into “Power Fail” condition. At this point the battery supplies +12 
volts DC for 30 seconds to the system or unless the battery override switch is depressed. This battery 
kill switch allows the technician to eliminate the 30 second wait if he has to service the equipment. The 
battery itself is connected at the factory but requires several hours to charge. This battery has nothing to 
do with maintaining system programming in the event of a power outage. 
 
The Power distribution board has other functions as well. This board houses four solid state relays that 
are used to route incoming power as Motor “Out” signals to turn on remote submerged pump relays or 
these relays route suction pump motor power to the suction pump motors if this is a “self-contained” 
system. These relays are controlled by +12 volt DC signals from the CPU board. When the CPU board 
wants to turn on a submerged or suction pump, it sends a +12 volt dc signal to the proper relay pulling in 
the coil and routing the power to the proper terminal on the terminal strips located at the bottom of the 
Power Distribution Board. When the CPU wants to turn “Off” a motor, it removes the +12volt dc signal 
which opens that relay. In the case of Blenders, more than one relay is activated at one time. 
 
Dispenser communication with a Point of Sale and Card Reader communication is also routed through 
the power distribution board. Dispenser communication comes in from the model 515 box to the power 
distribution board terminal strip TS5. This is the current loop communication signal that passes through 
the Power Distribution Board   on connector J3 through a ribbon cable to the CPU board connector J8.  
 
Card reader communication also is routed through the power distribution board. Card reader information  
comes from the IC Box through twisted pair wiring (3 wires) and connects to terminal strip TS4. This is 
RS485 protocol. This information follows the same path through the power distribution board as the 
dispenser communication, that is, it exits the power distribution board through the same ribbon cable 
over to the CPU on connector J8. 

Overview of 708 Electronic Components 
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The CPU Board -  The CPU board is the heart of the system. It runs the software, has the memory, 
communicates with Point of Sale, sends control signals to the solid state relays, sends display signals to 
the display boards, communicates with the product select touch panel, interfaces with the handles and 
pulsers through the Intrinsically Safe Barrier Boards, Controls the 2 stage and blend valves through a 
wiring harness. It performs the blending functions, and stores historical data for sales and diagnostics. It 
receives power from the Power Distribution Board. It also routes power to the card reader system. It also 
communicates with and sends and receives signals from the Vapor Recovery system.  There is one 
CPU for the dispenser. 
 
There is one CPU board per dispenser and it can be accessed easily from side 2 by lowering the 
electronics enclosure door. The CPU board is mounted vertically and has various cables and harnesses 
connected to it.    
 
It receives dc voltages from the power distribution board on connector J7. The wiring harness is color 
coded and uses the following color scheme: 
 
1. Orange - +24 volts dc  Valve, printer, display and backlighting 
2. Yellow- +14 volts dc  Battery charging circuit 
3. Red -  +12 volts dc  Product select, Card reader, Pulsers, Handles, Display & Solid State 

    Relays 
4. Black - DC Ground  Reference for all DC voltages 
5. Violet -  +5 volts dc  System logic voltage used by the CPU 
 
The CPU board is physically mounted to the Intrinsically safe barrier modules. 
 
Intrinsically Safe Barrier Modules - The Intrinsically safe barrier modules provide protection to to the 
handle and pulser circuits located in the lower half of the dispenser in the hydraulic area. These circuits 
are designed with fuses and zener diodes to prevent any potential energy from entering the hydraulic 
area so that under no condition will there be enough energy to create an electrical “spark”. This way, 
there can be no explosion if there are vapors. There is one ISB for side 1 and one for side 2. The boards 
are identical. The fuses on these boards cannot be replaced in the field as a UL requirement. These 
boards are covered with a metal cover to protect the circuits from an inadvertent short and the covers 
should always be in place when the dispenser is in operation. The ISB’s do not have any discreet or 
“smart” components. There are two ISB modules for a two sided dispenser, they are identical and 
interchangeable. 
 
Dual Phase Pulsers -  Horizon 2 pulsers are dual phase electronics pulsers that pulse at a rate of 1024 
pulses per gallon. These pulsers are physically mounted to the output shaft of the meter. As fuel flows 
through the meter, the output shaft rotates and turns the pulser. Approximately 8 rotations of the meter 
represents 1 gallon of fuel. The pulser is an optically coupled device and outputs 2 separate phases of 
square wave pulses through a ribbon cable connection, in a daisy chain fashion where it connects 
through the “flame deck” to the ISB for that side. The pulsers operate off a regulated +5volt dc signal 
that was created from a +12volt supply. When the valves are closed and there is no fuel flow, there 
should be no pulses output from the pulser. The pulser only generates pulses as it is turning. As it turns 
and generates pulses, it sends these pulses to the CPU board through the ISB for that side. The CPU 
counts the pulses and performs the mathematical computations to covert this information to a display 
readout that shows the volume and it’s computed currency value on the main display. The CPU and the 
pulser works in conjunction with one and another. For example, when the CPU receives it’s first 9 
pulses, it opens up the slow flow portion of the 2 stage valve. At this point it is making sure that both 
phases are working. If one of the phases of the pulser is not working, the dispenser will never come out 
of slow flow. After 9 good pulses are received, the system opens up the high flow portion of the 2 stage 
valve. Generally, a retail dispenser in fast flow puts out a maximum of 10-12 gallons per minute 
maximum due to state and federal regulations. There is one pulser for every meter. 
 
 

Overview of 708 Electronic Components 
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Error checking - The dual phase pulsers allow for error checking. One phase is used to check the 
other. For example, after pumping 1 gallon of fuel the CPU should see approximately 1024 pulses from 
each phase. There is a built in diagnostic where if the CPU sees more than 15 consecutive missing 
pulses from one or the other of the phases it will stop the sale and post an error message on the display 
of the side of the dispenser with the error. Also, on a blending dispenser, if one or the other product 
going into the mix is dispensing too slowly, an error will result. We know this because we read the pulse 
output which tells us how much fuel is being pumped from each product. Errors are stored in a 
diagnostic history file and any error that occurs can be cleared by removing and replacing the  hose from 
the nozzle boot. 
 
Handle Switches -  Handle switches allow the system to know what product the customer wants to 
dispense and signals the CPU to turn on the proper pump motor. The handle switch uses a magnetic 
proximity switch to signal when the nozzle has been removed from the boot. In the nozzle boot there is a 
spring loaded flapper. Attached to the flapper is a magnetic pickup. When the nozzle is removed from 
the nozzle boot the flapper moves bringing the magnet in proximity to the proximity switch on the handle 
circuit board. When this happens, the switch is “pulled in” completing a circuit and sends an output 
voltage to the CPU. The CPU reads this voltage and determines if it is handle A,B,C, or D and then 
sends the appropriate +12 volt dc signal to the appropriate relay to turn on the appropriate motor. When 
the handle is returned to the nozzle boot this signals that the sale is complete and the CPU sends this 
information to the Point of Sale device (if there is one). There is a handle switch for every nozzle boot. 
 
Valve Control -  The CPU also controls the valves. The dispenser may have just 2 stage valves, just 
blend valves or a combination of the two.  The valves are there to control product flowing through a 
hose. They prevent the unauthorized dispensing from a hose that isn’t authorized. They are also used to 
slow down the flow towards the end of a pre-pay or preset sale. Both the 2 stage and the blend valves 
operate off +24 volts dc. If the system uses valves, there is one valve on the output of every meter. 
 
2 Stage Valves Control -  On a two stage valve, there are 2 “stages”, slow flow and fast flow. When the 
handle is lifted the CPU knows what motor to turn on and which valve to open. At the beginning of the 
fuel transaction, as previously mentioned, the slow flow valve opens first for the product selected and 
the CPU starts counting pulses. It only opens the slow flow portion of the valve at first after the handle is 
lifted and the dispenser is armed. After 9 good pulses are received from each phase of the pulser it will 
open up the valve to the “fast” flow. The CPU does this by controlling the coils of the solenoid of the 2 
stage valve. It does this by providing the coils with a path to ground through a field effect transistor 
(FET).   
 
Blend Valve Control -  The blend valves are also +24vdc but does not have “2 stages”. The CPU 
pulses or “modulates” the valve with pulses based on the rate of what is programmed in for the blend 
ratio through the dispenser programming. For example, if the dispenser is set for a 60/40 blend, it will 
modulate the first product for a 60% mixture and the second product to produce 40%. It checks the 
output pulses of the respective meters to see if it is blending properly or if it has to “modulate” one or the 
other valve more or less. If the mixture does not meet the blend ratio setting within a programmable 
tolerance, then an error will result and the sale will stop. The maximum blend ratio that can be set is 
80/20. The error tolerance can be set from 1 to 99 %. We recommend setting this for 10%. 
 
Mixer Valve -  A mixer valve is not an electronic valve like the 2 stage or the blend valve. The mixer 
valve is housing with multiple check valves that multiple copper tubes connect to (multiple product lines) 
with a single product outlet. The same style check valves are used here that are in the inlet manifold. 
Some people refer to the “Mixer” valve as a “Manifold”. 
 
System memory -  A +3.3 volt dc on board battery is provided on the CPU board for maintaining system 
programming in the Random Access Memory (RAM) during a power outage or anytime the system is 
turned off. This battery is not replaceable. This battery is designed to outlast the longest of power 
outages. 

Overview of 708 Electronic Components 
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System Software -  The dispenser “operating program” is provided by use of two 32 pin EPROMS. 
These EPROMS determine the functions that are available on the dispenser. 
 
Product Select -  The product select board is where the customer can either press a “start” button (on a 
multihose unit) or select an octane or “grade” on a single hose unit at the beginning of the fuel 
transaction. The product select is similar to a standard keypad but is not a standard dry contact type 
keypad. Instead, the keys on this board are activated using the principle of capacitance.  The customer 
removes the nozzle and makes either a grade selection or presses a “start” key on the product select. 
The customer should hear a “beep” when pressing any key. 
 
The product select is activated by human touch.  There are diagnostics built in to test these keys on the 
product select board. The product select is connected to the CPU by means of a wiring harness. This 
wiring harness is also used for the CPU to send power and talk to other components such as the display 
board and backlight board farther down the line. 
 
The Main Display -  The main display is used for the customer to view the currency and volume amount 
of the sale as well as display current fuel prices. It is also used to house the electromechanical 
totalizers. The display gets its information from the CPU through the product select board. 
 
Main Display Backlighting Board -  The dispenser does not use lights or ballasts. To light the display it 
uses a backlight board using a series of 1.5 volt Light Emitting Diodes (LED’s). By using this type of 
lighting  it eliminates the need to replace burnt out light bulbs and ballasts. These LED’s are powered 
from 24 volts it receives from the main display. 
 
Dispenser Card Terminal (DCT) Interface -  Each dispenser side can have an optional card reader. 
The card reader is made by Verifone and the type of terminal is called “Everest”. This is a 2 track card 
reader that works with credit and debit cards. The card reader communication channel connects from 
the dispenser to an interface box in the store called an “IC Box”. It then connects to the Verifone Ruby 
via a B/B connector and a 100 foot maximum RS232 cable. The ruby must be programmed with Bennett 
fuel protocol and Wayne DCR protocol. The DCT “emulates” Dresser/Wayne protocol this is why the 
DCR configuration in the Ruby must be set for Wayne.  
 
The card readers must be programmed at startup from the card reader keypad. These card readers also 
have built in diagnostics. There is also a customer receipt printer so that the customer can have a 
printed receipt of the transaction. This is a thermal style printer requiring thermal paper. 
 
The card readers also have an overlay, specific to the oil company or the brand. This overlay allows the 
customer to have a selection for the Method of Payments (MOP) that they can choose from. 
 
The card reader is not an integral part of the dispenser electronics. It only gets it’s power from the 
dispenser and the communication circuit is a direct link to the Ruby via the IC Box. 
 
The Local Preset Option -   Another option that is available is the Local Preset. This option is generally 
for attended fueling sites where the attendant can select the quantity or currency amount of the 
transaction. The dispenser stops at the preset amount. A receipt printer is available. 
 
The local preset electronics is mounted the same place that the card reader would be mounted in the 
dispenser electronics. Therefore, the local preset and the card reader system cannot co-exist in the 
same dispenser. 
 
The local preset is programmed using a standard PC ASCII keyboard with an OS2 connection. There 
are 5 languages to choose from. You can also program receipt header/footer information. 

Overview of 708 Electronic Components 
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Normal Fueling Transaction at the Dispenser -  When a customer wants fuel they lift the nozzle from 
the nozzle boot. That signals the CPU that the customer wants fuel. If it is a single hose multi-product 
dispenser, they are then prompted by the display to select a grade or octane. Or, if there is a card 
reader at the dispenser the credit or debit card is swiped. If the system approves the card then the 
transaction can continue. Once the product is selected, and if the dispenser is in “stand alone” the 
dispenser shows all 8888’s in the display (segment check) sends out the appropriate motor control 
signal (remote) or turns on the correct suction pump motor (self contained). If the dispenser is in 
“Console” control, it waits until authorization has been received from the console. Then, the appropriate 
valve is opened after the programmed delay time expires for the leak detectors. Fuel begins to flow. 
 
Liquid Flow Through the Dispenser -  To get a feel for how fuel flows in the system lets follow “Joe” 
gas particle as he travels from the underground storage tank, all the way through the underground 
piping and into and through the dispenser until he ends up exiting the hose and ending up in the 
customers gas tank. 
 
Joe Gas Particle is swimming peacefully  along with his buddies in the under ground storage tank where 
it is nice and dark and he’s got plenty of buddies. His purpose in life is to end up in some happy persons 
vehicle gasoline tank . Let’s see how he gets there: 
 
The customer pulls up to the fueling point. She wants fuel and needs to make a choice of what octane or 
grade of gas she wants and also how she intends to pay for it. This particular dispenser happens to be a 
single hose 3 product blender. She thinks for a minute and then pulls out her trusty credit card. The card 
reader prompts her to “Select Method of Payment”. She presses the “Outside Credit” button (she could 
have just swiped the card but she didn’t know). 
 
She waits for the card to clear (and hopes that she isn’t over her limit on another credit card which has 
been a pesky problem with her lately). After a short moment she sees a message on the card reader 
that says “Remove nozzle and select grade”. “Oh good, the credit card must have worked” she thinks to 
herself. This means that the credit card network has approved her card. She lifts the nozzle (hoping that 
her hands are not going to smell like gas after this is done) and, since this is a single hose, multi-
product, she still has to select the grade she wants and she sees a message on the dispenser display 
saying “select  grade”. She already knows that she’s going to have to go with the “low grade” because 
those darn fuel prices are so high, so she presses the “87” (octane) button. Since the dispenser is 
“authorized” (the console did this as soon as the credit card was approved ) she sticks the nozzle in her 
gas tank, sees the display go to all “888’s” and then zeros and squeezes the nozzle. She might feel a 
slight vibration in the hose and detect a slight drop in temperature as she holds the nozzle from the cool 
fuel that is passing through the nozzle she is holding.  
 
Little is she aware that the dispenser has been doing all kinds of things. For example, when she swiped 
her card her card number, name and expiration date info was transmitted through the POS to the 
Network which checked to see if she had  available credit left on her card and then sent back the 
authorization to the POS which told the POS to authorize the pump. This all happened in about 3 -  5 
seconds. Then, when she lifted the nozzle from the boot, the handle switch signaled the CPU that the 
customer was requesting the Low Grade product. Since the dispenser had received the authorization, it 
sent a +12volt dc signal to the relay on the power distribution board which energized the relay and sent 
line voltage to the output terminal #7 for the unleaded product to turn on the coil of the unleaded 
submerged pump relay. Energizing the relay turns on the submerged pump.  Now the pump is running, 
the underground pipe is pressurized and as soon as the valve is opened (which may take anywhere 
from 1 to 9 seconds depending on how the dispenser is programmed) and the nozzle is squeezed then 
fuel will begin to flow. Let’s see what happened to our friend Joe Gas particle. 
 
 

Overview of 708 Electronic Components 
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When the submerged pump kicked “on” Joe was pulled up the tube, out of the tank and through the 
submerged pump. He was pressurized to about 28 PSI if this was a 3/4 HP motor and sent down the 
pipe line to the dispenser. When he reached the dispenser he was passed through the normally open 
shear valve, into the product inlet, through the fuel filter and then past a check valve before entering the 
bottom of the meter. Inside the meter he is pushed through a cylinder by a piston and exits the meter 
through the valve output. This is the process where the fuel is measured and the meter output turns a 
shaft. The pulser is connected to the shaft and is turned by the shaft. The faster the shaft turns the more 
pulses, the slower the shaft turns the less pulses.  
 
As soon as Joe exits the meter he passes through the blend valve for the low grade which is opened 
100% (or a 2 stage valve if this were a straight grade non blending dispenser which in this case it is not) 
and then into a 3/4” copper tube. He is shot through the tube at 10 - 12 GPM up the side of the 
dispenser, into a mixer valve ( a metal block containing check valves) and down the hose, through the 
nozzle and into the customers gas tank. Whew! That wasn’t so bad! 

Overview of 708 Electronic Components 
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Notes: 

Overview of 708 Electronic Components 
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Power Distribution Board Assembly - 
Board Functions: 
• Incoming A.C. voltage filter (FIL1). 
• Solid State Relay control for submerged pumps or self contained pump motors (K1, K2, K3, K4) 
• Fuse protection for the system (F1, F2, F3, F4 -7) 
• D.C. voltage distribution (J1) 
• Battery charging circuit (J2) 
• Connection to field wiring for motor out, card reader communication and dispenser communication. 

(TS2,3,4 & 5) 
• Provides switches for dispenser power down and battery override (S1 & S2) 
 
Note 1 -  TS6 is a two pin AC output connection 
 
Note 2 -  J6 is a three pin AC output connection 
 
Note 3 -  Temperature thermister RT1 used for limiting battery charge at high temperatures 
 
Note 4 - Connectors J5, J4 and J1 have different pin types and require different cables and CPU if 

boards are interchanged.  Both the original board p/n 105629 and current production board p/
n 110206 will be supplied as service parts and cannot be interchanged.  
 
P/N 105629 uses wire assemblies for J5, J4 and J1 that have orange end connectors and is 
mated with CPU P/N 105778. 
 
P/N 110206 uses wire assemblies for J5, J4 and J1 that have white end connectors and is 
mated with CPU P/N 110205. 

 
Note 5 -  Location and style of old p/n 
 
 
 

 

Note 5 Note 4 

Original Style Board  p/n 105629 

Note 4 Note 3 

Current Production Board p/n 110206 and new 
style board p/n 105629.  

Note 2 

Note 1 
p/n here 

Power Distribution Board 



17 106797 Rev D 04/06 

Figure 4 - Pico fuses and 
standard replaceable fuses are 
located in the upper right of the 
Power Distribution Board. 
Also, connector J1 sends 
power over to the CPU. 

Figure 3 - DC voltages returns 
from the power supply to the 
power distribution board on 
connector  J4. 

Figure 2 - Incoming power on 
terminal TS1 is line voltage. It 
passes thru fuse protection 
and a easy “Off/On” switch. 
Then it is filtered and sent over 
to the power supply. 

Figure 1 - Power Distribution 
Board with the protective cover 
on. 

Theory of Operation 
The Power Distribution board is located on side one of the dispenser in 
the electronics cabinet. This board is covered by a metal cover to 
protect anyone working inside the equipment from receiving an 
electrical shock. This cover is removed for service. It must also be 
replaced when service is complete. 
 
WARNING - Always replace the metal cover when you have completed 
service. Failure to do so poses a potential for electrical shock. 
 
110– 230 Volts A.C. 50 or 60 cycle power comes into the dispenser 
through field wiring to the bottom of the Power Distribution Board 
terminal strip (TS1) 1. This voltage passes thru a double pole double 
throw  power switch SW2. This switch is located on the left edge of the 
board.  This switch is provided for the technician to turn power off to the 
dispenser at the dispenser for service. Power then passes through a 3 
amp fuse and then is filtered for noise. Any electrical noise is 
dampened out by this filter FIL1.  The power is then passed from the 
Power Distribution Board to the Power Supply (through connector J5) 
for Direct Current (D.C.) conversion.  
 
Incoming A.C. voltage is also routed through fuse F1 (1 amp) for 
submerged pump control. If power to the dispensers are “cross phased” 
this fuse will blow to protect the dispenser from damage. If this fuse 
blows, check for cross phasing.  If a cross phasing  condition exists, 
correct the problem before attempting to replace the fuse. 
 
Power from the power distribution board comes into the Power Supply 
assembly on connector J1. This power supply creates various D.C. 
Voltages for use throughout the system. Specifically, the power supply 
takes the 110– 230volt A.C. input to create the following voltages: 

1)+24 Volts DC  
2)+12 Volts DC 
3)+5 Volts DC 

 
These voltages have tolerances of +/- 10%. There are no adjustments 
for any of these voltages but there are test points. 
 
The DC voltages are fed back to the Power Distribution board 
connector J4 through a multi-pin conductor connected to J2 of the 
Power Supply.  
 
There is fuse protection on the Power Distribution Board for both power 
coming into the system and also fuse protection for power traveling 
internal to the system. From there the DC voltages are sent over to the 
CPU board through another multipin conductor from connector J1 of the 
Power Distribution Board to connector J7 on the CPU board. From this 
point the voltages are distributed to all other parts of the system. 

Power Distribution Board 
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Figure 3 - TS4 is the 
Dispenser Card Terminal 
Connection to the IC Box in 
the building and TS5 is the 
Fuel Communication to the 
515 box. 

Figure 2 - Solid state relays 
provide motor control for the 
STP’s or the Self Contained 
Motors. +12volts DC is used to 
turn them on. 

Figure 1 - External battery for 
maintaining display after loss 
of primary power. This battery 
is re-chargeable and takes 
several hours to charge on a 
brand new dispenser. 

Battery Backup -  A separate rechargeable +12volt battery is 
connected to the Power Distribution Board. When the dispenser is in 
normal operation the battery is not used and is charged by the +14 volt 
D.C. battery charging circuit located on the Power Distribution Board. 
When main incoming power is removed from the system or when the 
system incoming AC voltage drops below 74 volts AC, the CPU detects 
this and the dispenser goes into “Power Fail” condition. At this point the 
battery supplies +12 volts DC for 30 seconds to the system or unless 
the battery override switch is depressed. This battery over-ride switch 
allows the technician to eliminate the 30 second wait if he has to 
service the equipment. The battery itself is connected at the factory but 
requires several hours to charge. This battery has nothing to do with 
maintaining system programming in the event of a power outage. Make 
sure the battery is connected because the battery will eliminate the 
effect of momentary power sags thus making the dispenser more 
reliable. 
 
The Power distribution board has other functions as well. This board 
houses four solid state relays that are used to route incoming line 
voltage as Motor “Out” signals to turn on remote submerged pump 
relays or these relays route suction pump motor power to the suction 
pump motors if this is a “self-contained” system. These relays are 
controlled by +12 volt DC signals from the CPU board. When the CPU 
board wants to turn on a submerged or suction pump, it sends a +12 
volt dc signal to the proper relay turning it “On” and routing the line 
voltage the proper terminal on the terminal strips located at the bottom 
of the Power Distribution Board. This line voltage is connected to the 
STP relay inside the building by field wiring. If this is a self contained 
unit, motor wires are connected from this terminal strip to the motors 
down below through a potted conduit. When the CPU wants to turn 
“Off” a motor, it removes the +12volt dc signal which opens that relay. 
In the case of Blenders, more than one relay is activated at one time. 
 
Dispenser Communication 
Dispenser Communication with a Point of Sale and Card Reader 
communication is also routed through the power distribution board. 
Dispenser communication comes in from the model 515 box to the 
power distribution board terminal strip TS5. This is the current loop 
communication signal that passes through the Power Distribution Board   
on connector J3 through a ribbon cable to the CPU board connector J8.  
 
Card reader communication also is routed through the power 
distribution board. Card reader information  comes from the IC Box 
through twisted pair wiring (3 wires) and connects to terminal strip TS4. 
This is RS485 protocol. This information follows the same path through 
the power distribution board as the dispenser communication, that is, it 
exits the power distribution board through the same ribbon cable over to 
the CPU on connector J8. 

Power Distribution Board 
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Figure 4 - The PAD jumper 
must be moved for the relay to 
send the motor voltage to the 
proper terminals to turn on the 
suction motor. 

Figure 2 - Always turn off the 
battery when attempting to 
service the Horizon 2 
dispenser. 

Figure 1 - Turning off 
dispenser power at the 
dispenser. Not all voltages are 
removed when you do this. 
STP voltage could be present 
along the bottom of the board 
on the terminal strip. 

Description of Controls 
• Switch 2 (S2)-  Located on the left edge of the board is to turn off 

A.C. power. Turning off this switch signals the power fail circuit that 
primary power is lost and the battery system will continue to provide 
D.C. power for the system for the next 30 seconds unless the 
battery override switch pushbutton is depressed.  

 
Warning - Turning this switch off does not remove all power from the 
dispenser. A.C. power can still come in from the submerged pump 
motor out signal wires from the control relay if the same product on 
another dispenser is energized . Also, power may be present on the 
terminal strip if this is a self contained unit for pumping unit motor 
power.  
 
• Switch 1 (S1)- Located on the right hand side of the board is the 

Battery Over-ride Switch. This switch can be used to override the 
30 second battery if primary power is lost at the dispenser or if 
incoming power drops below 74 volts A.C.  The switch is spring 
loaded so it will automatically return to the “On” position. 

 
• PAD Jumpers -  There are a series of PAD jumpers located below 

the solid state relays. These PAD jumpers must be set correctly 
depending on whether you’re system uses submerged pumps or 
self contained (suction) pumps. If these PAD jumpers are not set 
correctly improper system operation will result and you may 
possibly blow fuse F1. For proper operation connect the PAD 
jumpers as follows: 

 For submerged pumps: 
   Product  A -  PAD 4 connected to T1 
   Product  B -  PAD 3 connected to T3 
   Product  C -  PAD 2 connected to T5 
   Product  D -  PAD 1 connected to T7 
 For Self Contained pumps: 
   Product  A -  PAD  4 connected to  T2 
   Product  B -  PAD  3 connected to T4 
   Product  C -  PAD  2 connected to T6 
   Product D  -  PAD  1 connected to T8 
 
Solid State Relays -  Solid state relays are controlled with +12 volt 
D.C. control signals from the CPU: 
   Relay K1 -  Product A - LED D15 
   Relay K2 -  Product B -  LED D16 
   Relay K3 -  Product C -  LED D9 
   Relay K4 -  Product D -  LED D6 
 
Note: Anytime you see a relay LED “lit” you can assume the relay is 
“turned on”. 

Power Distribution Board 

Figure 5 - LED “Lit” means the CPU is telling the relay to turn on. 

Figure 3  - PAD jumpers are 
set for remote submerged 
pumps. They are connected to 
the top row of pads. 
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Setting the PAD jumpers - There are 4 PAD jumpers located below 
the solid state relays on the Power Distribution Board. The configuration 
of these jumpers will determine whether the Power Distribution Board 
controls remote control submerged pumps or self contained pumping 
unit motors. 
 
Refer to the previous page for PAD jumper settings and refer to the 
Figures shown. 
 
Figure 1 shows all four relays with their PAD jumpers set for submerged 
pump outputs. You will notice they are connected to the “Odd” 
numbered terminals. That is, Motor A (relay 1) is connected to T1. 
Motor B (relay 2) is connected to T3 etc. 
 
Figure 2 shows connecting the PAD jumper for self contained pumping 
unit output. The jumper is being moved from T1 to T2. This would 
change the output from the submerged pump output to the self 
contained pumping unit output. Make sure that you push the connector 
onto the terminal until it is secure. 
 
Figure 3 shows how the PAD jumper would look for setting up the Solid 
State relay for the “A” product for a self contained pumping unit output. 
 
Note: If you don’t have the PAD jumpers set correctly on a self 
contained dispenser, you will blow the 1 Amp fuse on the Power 
Distribution Board.  The PAD jumpers are currently set for “remote” on 
all service parts. 
 
Fuses  
A series of fuses are located on the Power Distribution Board. There 
are two types, standard and Pico. The standard fuses are located in 
standard fuse mounts whereas the Pico fuses are soldered onto the 
board. The fuses are used as follows: 
Standard Fuses 

F1 -  3 amp standard blow for system power 
F2 -  1 amp standard blow for submerged pump control 
F3 -  1 amp for battery charging circuit. 

 Pico Fuses -   
F4  - F5 -  (3.25 amp) +24 volt D.C. circuit side 1 and side 2 
F6 -  (3.25 amp) +14 volt D.C. battery charging circuit 
F7 -  (3.25 amp) +12 volt D.C. circuit side 1 and side 2 
F8 -  (3.25 amp) +5 volt D.C. logic power 
Note -  Contact Technical Support before replacing a Pico fuse. 

Light Emitting Diodes -  There are several LED’s located on this board. They are described as follows: 
LED D15 -  Motor “A” power. If illuminated means the solid state relay for the “A”  submerged pump 
motor is energized. 
LED D12 -  Motor “B” power. If illuminated means the solid state relay for the “B” submerged pump 
motor is energized. 
LED D 9 -  Motor “C” power.  If illuminated means the solid state relay for the “C” submerged pump 
motor is energized. 
LED D 6 -  Motor “D” power.  If illuminated means the solid state relay for the “D” submerged pump 
motor is energized. 
LED D 7 -  Recall. If illuminated means that the Recall button has been activated. 
LED D14 -  Power Fail. If illuminated means that the system has lost primary power or that incoming 
power has dropped below 75 volts A.C. 

Figure 3 - PAD jumper set for 
self contained for Motor “A” 

Figure 2 - Moving the PAD 
jumper onto the “spade” for 
self contained output. 

Figure 1 - All PAD jumpers set 
for remote submerged pump 
output. 

Power Distribution Board 
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System Battery (P/N 105908)-  A +12 volt rechargeable battery is 
supplied with the dispenser. The battery has a charging circuit and must 
be charged for several hours before it has a full charge. The battery is 
used to supply DC voltage (+12volt D.C.) to the dispenser if the 
dispenser looses primary power or if primary power drops below 75 
volts D.C. The battery, when in use, provides power for 30 seconds and 
then times out. The battery override switch is located on the right hand 
side of the Power Distribution board. It is used to bypass the 30 second 
battery “On” time. If the system is on battery and you want to override it, 
push down on switch F1. It will disconnect the battery circuit. Note - 
Always make sure the battery has been bypassed when servicing the 
equipment. 
 
Powering down the dispenser for Service -  To remove power from 
the dispenser for service follow this procedure -  Power down the 
dispenser by pushing the SW2 switch down. The display lights should 
go off and a message on the display should read “PFAIL”. This 
message will blink for 30 seconds OR until the battery override switch is 
depressed. Depress the battery override switch to remove the battery 
power from the system. This is a spring loaded switch.  
Warning -  Not all voltages are removed by Switch SW2. Voltages may 
still be present on the bottom of the Power Distribution Board from other 
dispensers and from main power input unless the circuit has been 
turned off. 
Turning the dispenser back on -  Push switch (S1) up to turn power 
back on to the dispenser. 

Note: Always replace the metal cover for the Power Distribution 
Board after finishing your service work. This will help protect any 
un-trained store personnel from voltages if they open the electronic 
head of the dispenser. 

 
Taking Voltage Readings -   
When taking voltage readings it is important to have a good voltage 
“reference”.  Without a good reference, the voltage reading that you 
measure may be wrong. There is a difference between an AC voltage 
reference and a DC voltage reference. 

AC Voltage reference -  When measuring an A.C. voltage the best 
voltage reference that you can use is the incoming ground wire 
connected to terminal one on TS1 on the lower left edge of the 
Power Distribution Board on side 1 of the dispenser. See Fig 1. 
DC Voltage reference -  When measuring D.C. Voltages rather 
than looking to hook your test lead up to a board component, a good place to put your black lead on 
any black wire connection on the multi-pin, multi-colored connector J3 on the upper right side of the 
Power Distribution Board. See Fig. 2. 
Voltage Tolerances - When taking voltage readings the (+/-) tolerance of any reading is (+/-) 5%. 
There are no adjustments that can be made on any voltages from the Power Supply. If the voltage is 
out of range, replace the power supply. 
Measuring fuses -  There are two ways to see if a fuse is good. Either visually or by measuring it 
using a multi meter. To measure the fuse put your meter on the “ohms” scale or “continuity”. If  the 
fuse is good you should hear a “beep” when you put your leads across the fuse. This means the 
fuse is good. If it reads anything other than 0 ohms or “continuity” the fuse is probably bad and 
needs to be replaced. This test works for replaceable fuses and Pico fuses as well. Refer to Fig. 3. 

Note - Always measure fuses with the dispenser power off. 
Note - When replacing a fuse always replace with the same type and size. The rating of the fuse is 
written on the fuse. If in doubt about the rating of any fuse in the system call Bennett Technical Support. 

Figure 3 - Using a multi-meter 
and checking for “continuity” 
on a fuse. If the fuse is good it 
should read 0 ohms and the 
meter will “beep”. 

Figure 2 - Using one of the 
black DCC (DC Common) for 
taking DC voltage readings. 

Figure 1 – Using incoming 
ground for measuring AC 
voltages. 

Power Distribution Board 
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Important voltage tests -   A couple of important voltage tests that our 
Technical Support Department may want to have you check are as 
follows: 
 
Incoming power - Measure for A.C. Voltage between terminal 3 and 
terminal 2 (Hot to Neutral).  The measurement should be recorded 
before calling Technical Support. Refer to Fig. 1. 
 
Also measure between the ground and the neutral with your meter on 
the A.C. scale. You should see approximately zero volts. See Fig. 2. 
 
Neutral to Ground - Also, an important reading  is to make sure that 
the resistance from the neutral to the ground is less than 1 ohm. Take 
this measurement with the multi-meter on the ohms scale and with the 
field wires disconnected from the board. Notice that the field wires 
connect to quick “disconnect” type terminals. Refer to Fig. 3. 
 
Note: Make sure the dispenser power circuit (Breaker Panel) has been 
turned “off” before taking this measurement. 

Figure 3 -  With the field wires 
disconnected from the board 
measure the resistance 
between neutral and ground. It 
should be 1 ohm or less. This 
means that the neutral and the 
ground are at the same 
potential. 

Figure 2 -  Measuring for 
“stray” voltage between  
Neutral and Ground. Should  
be zero volts. 

Figure 1 -  This example 
shows measuring incoming 
power of 120 volts A.C. to the 
dispenser. 

Power Distribution Board 
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Important voltage tests -   A couple of important voltage tests that our 
Technical Support Department may want to have you check are as 
follows: 
 
Incoming power - Measure for A.C. Voltage between terminal 3 and 
terminal 2 (Hot to Neutral).  The measurement should be recorded 
before calling Technical Support. Refer to Fig. 1. 
 
Also measure between the ground and the neutral with your meter on 
the A.C. scale. You should see approximately zero volts. See Fig. 2. 
 
Neutral to Ground - Also, an important reading  is to make sure that 
the resistance from the neutral to the ground is less than 1 ohm. Take 
this measurement with the multi-meter on the ohms scale and with the 
field wires disconnected from the board. Notice that the field wires 
connect to quick “disconnect” type terminals. Refer to Fig. 3. 
 
Note: Make sure the dispenser power circuit (Breaker Panel) has been 
turned “off” before taking this measurement. 
 
Another important voltage test is from the output of the Power Supply to 
the input (J4) of the Power Distribution Board. Again, put your digital 
multi-meter on the DC Voltage scale. The highest voltage we will expect 
to measure is +24 volts D.C. 
 
Using any black wire on connector J4 for ground reference. You should 
measure the following: 
 
From Orange to Black - +24 volts D.C.+/- 5% (22.8 - 25.2vdc). See 
Figure 4. 
 
From Red to Black - +12 volts D.C. +/- 5% (11.4 - 12.6vdc). See Figure 
5. 
 
Ground Reference - Black to Black - Should be 0 Volts D.C. See Figure 
6. 
 
From Violet to Black - +5 Volts D.C. +/- 5%. (4.75 - 5.25vdc) See Figure 
7. 

Figure 3 -  With the field wires 
disconnected from the board 
measure the resistance 
between neutral and ground. It 
should be 1 ohm or less. This 
means that the neutral and the 
ground are at the same 
potential. 

Figure 2 - Measuring for “stray” 
voltage between  Neutral and 
Ground. Should  be zero volts. 

Figure 1 - This example shows 
measuring incoming power of 
120 volts A.C. to the 
dispenser. 

Power Distribution Board 

Figure 6 - Ground 
Reference Measurement 

Figure 5  - +12 Volt 
D.C. Measurement 

Figure 4 - +24 Volt 
D.C. Measurement. 

Figure 7 - +5 volts 
measurement 
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Figure 4 - +5 Volts D.C. 

Figure 3 - +14 Volts D.C. 

Figure 2 - +12 volts D.C. 

Figure 1 - +24 volts d.c. 

Another important voltage measurement is the voltages we send over 
from the Power Distribution Board to the CPU Board on connector J7.  
 
Again, put your digital multi-meter on the DC Voltage scale. The highest 
voltage we will expect to measure is +24 volts D.C. 
 
Using any black wire on connector J7 for ground reference you should 
measure the following: 
 
From Orange to Black - +24 volts D.C.+/- 5% (22.8 - 25.2vdc). See 
Figure 1. 
 
From Red to Black - +12 volts D.C. +/- 5% (11.4 - 12.6vdc). See 
Figure 2.  
 
From Yellow to Black - Battery Charging Circuit. +14 volts D.C. +/- 5% 
(13.3 - 14.7).  See Figure 3. 
 
From Violet to Black - +5 Volts D.C. +/- 5% (4.75 - 5.25vdc). See 
Figure 4. 
 

Power Distribution Board 
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Terminal Strips, Connectors and Pinouts  
The following is a description of the connections to the terminal strips, and pinouts of all the connections 
on the Power Distribution Board. 
Note: Voltage readings can be taken right on the terminal strip connector pins. 
 
Terminal Strip 1 (TS1) - Dispenser Input Power 

• Pin 1 -  Earth Ground 
• Pin 2 - Neutral 
• Pin 3 -  Incoming Line Voltage (110v -  230 v AC @ 50 or 60 Hz) 

Terminal Strip 2 (TS2) - Motor Power Products “A” and “B”- 
• Pin 4 -  Self Contained Motor Power Product “A” from breaker panel 
• Pin 5 -  Self Contained Motor Neutral Product “A” from breaker panel 
• Pin 6 -  Self Contained Motor Power Product “A” to self contained motor 
• Pin 7 -  Self Contained Motor Neutral Product “A” to self contained motor OR submerged pump 

relay control product “A”   
• Pin 8 -  Self Contained Motor Power Product “B” from breaker panel 
• Pin 9 -  Self Contained Motor Neutral Product “B” from breaker panel 
• Pin 10 -  Self Contained Motor Power Product “B” to self contained motor 
• Pin 11 -  Self Contained Motor Neutral Product “B” to self contained motor OR submerged pump 

relay control product “B”   
Terminal Strip 3 (TS3) - Motor Power Products “C” and “D”- 

• Pin 12 -  Self Contained Motor Power Product “C” from breaker panel 
• Pin 13 -  Self Contained Motor Neutral Product “C” from breaker panel 
• Pin 14 -  Self Contained Motor Power Product “C” to self contained motor 
• Pin 15 -  Self Contained Motor Neutral Product “C” to self contained motor OR submerged pump 

relay control product “C”   
• Pin 16 -  Self Contained Motor Power Product “D” from breaker panel 
• Pin 17 -  Self Contained Motor Neutral Product “D” from breaker panel 
• Pin 18 -  Self Contained Motor Power Product “D” to self contained motor 
• Pin 19 - Self Contained Motor Neutral Product “D” to self contained motor OR submerged pump 

relay control product “D”   
Terminal Strip 4 (TS4) - Dispenser Card Reader Terminal (DCT)- RS 485 Communication 

• Pin 20 - (+)Data (RS485) for card reader terminal from dispenser to IC Box (+) terminal 
• Pin 21 - Data Common from dispenser to IC Box Common terminal 
• Pin 22 - (-) Data (RS485) for card reader terminal from dispenser to IC Box (-) terminal 

Terminal Strip 5 (TS5) - Dispenser Communication Current Loop Signals - There are 2 Current 
Loop wires per SIDE of a dispenser. On a two sided dispenser side 1 communication is on terminals 23 
and 24 and side 2 communication is on terminals 25 and 26. These wires are pulled from the model 515 
box inside the building and are connected to the dispenser here. Pay attention to polarity. Make sure to 
connect the (+) in the dispenser to the (+) in the 515  etc. Notice that the first terminal in the dispenser is 
data (-) for side 1. 

• Pin 23 -  (-)Data side 1 out to model 515 box (-) for the first Fueling Point (refer to model 515 
Box installation manual)  

• Pin 24 -  (+)Data side 1 out to model 515 box (+) for the first Fueling Point (refer to model 515 
Box installation manual) 

• Pin 25 -  (-)Data side 2 out to model 515 box (-) for the second Fueling Point (refer to model 515 
Box installation manual) 

• Pin 26 -  (+)Data side 2 out to model 515 box (+) for the Second Fueling Point (refer to model 
515 Box installation manual) 

Power Distribution Board 
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J1 -  DC voltages from the Power Distribution Board to the CPU board -  Multi colored cable 
• Pin 1 - 24 Volts d.c. Used for Backlights, Printer and Valve Control side 1. Orange wire. 
• Pin 2 - 24 Volts d.c. Used for Baclkights, Printer and Valve Control side 2. Orange wire. 
• Pin 3 - Standby. (14.5 volts d.c. battery backup) side 1. Yellow wire. 
• Pin 4 - Standby. (14.5 volts d.c. battery backup) side 2. Yellow wire. 
• Pin 5 - 12 Volts d.c. Used for display board, operator interface board, local preset side 1. Red 

wire. 
• Pin 6 - 12 Volts d.c. Used for display board, operator interface board, local preset side 2. Red 

wire. 
• Pin 7 - DCC - Direct Current Common or Ground Reference. Black wire. 
• Pin 8 - DCC - Direct Current Common or Ground Reference. Black wire. 
• Pin 9 - DCC - Direct Current Common or Ground Reference. Black wire 
• Pin 11 - +5 Volts d.c. CPU logic power  -  Violet wire side 1. 
• Pin 12 - +5 Volts d.c. CPU logic power -  Violet wire side 2. 

J2 -  Battery Charging Circuit -  When main power is on the battery charging circuit provides +14.1 
Volts d.c. to charge the battery. When the battery is “On” the battery supplies +12.6 volts d.c. for the 
system. 

• Pin 1 - +14.1 volts battery charging. +12.6 volts battery on. 
• Pin 2 - Direct Current Common (DCC)or ground reference 
• Pin 3 - Not Used 

J4 -  D.C. Voltages created by the Power Supply and sent to the Power Distribution  Board 
• Pin 1 - 5 volts d.c. Logic Power for the CPU. Violet wire. 
• Pin 2 - Not Connected 
• Pins 3-6 - Direct Current Common (DCC) Ground Reference. Black wires. 
• Pin 7 - +12 volts d.c. Power for display board, operator interface board, local preset side 1. Red 

wire. 
• Pin 8 - +12 volts d.c. Power for display board, operator interface board, local preset side 2. Red 

wire. 
• Pin 9 - +24 Volts d.c. Used for Backlights, Printer and Valve Control side 1. Orange wire. 
• Pin 10 - +24 Volts d.c. Used for Backlights, Printer and Valve Control side 2. Orange wire. 

J3 -  Grey ribbon cable that connects the CPU to the Power Distribution Board. This cable mainly 
handles the card reader communication and dispenser communication from the CPU to the Power 
Distribution Board. 

• Pin 1 - (identified by the red tracer) Suicide signal. The CPU uses this signal to turn off the 
battery after 30 seconds in case of power failure. Normal reading is +5 volts d.c. 

• Pin 2 -  RS 485 (-) - Card Reader communication with console (-) 
• Pin 3 -  Recall - Used by the CPU / Product Select Keypad to turn on dispenser buttons to read 

totals. Normal reading is +5volts d.c. 
• Pin 4 -  RS485 Common -  Card Reader communication with console common 
• Pin 5 -  Power Fail -  Signal from power distribution board indicating loss of power or less than 

75 volts A.C. Normal reading is +5 volts d.c. 
• Pin 6 -  RS485 (+) - Card Reader communication with console (+) 
• Pin 7 -  Ground 
• Pin 8 -  Ground 
• Pin 9 -  Motor “A” - Motor relay control signal. +12volts d.c. represents “motor on”. O volts d.c. 

represents “motor off”. 
• Pin 10 -  Current Loop (+) side 2. Fuel channel communication with the 515 interface box. 
• Pin 11 -  Motor “B” - Motor relay control signal. +12volts d.c. represents “motor on”. O volts d.c. 

represents “motor off”. 
• Pin 12 - Current Loop (-) side 2. Fuel channel communication with the 515 interface box. 
• Pin 13 -  Motor “C” - Motor relay control signal. +12volts d.c. represents “motor on”. O volts d.c. 

represents “motor off”. 
• Pin 14 -  Current Loop (+) side 1. Fuel channel communication with the 515 interface box. 

Power Distribution Board 
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• Pin 15 -  Motor “C” - Motor relay control signal. +12volts d.c. 
represents “motor on”. O volts d.c. represents “motor off”. 

• Pin 16 -  Current Loop (-) side 1. Fuel channel communication 
with the 515 interface box. 

J5 - Filtered A.C. 110 - 230 volts A.C. 50/60 cycle from power 
distribution board from Power distribution to the Power Supply 

• Pin 1 -  Earth Ground. Green wire. 
• Pin 3 -  Neutral. White wire 
• Pin 5 -  110 - 230 volts A.C. 50/60 cycle. Black wire.           

 
Replacing the Power Distribution Board 
Step 1 - The Power Distribution Board is located in the electronics head 
of the dispenser on side 1. It has a metal cover that must be removed to 
replace or service this board. Remove this cover by removing the 4 
Phillips head screws. Set the cover in a safe place. 
 
Warning - Make sure that the breaker is turned off for the dispenser 
that you are working on. Refer to the Horizon 2 Installation manual 
Form #105894. 
 
Step 2 - Always make sure that main power is removed from the 
system before you replace this board. Power comes to this board from 
various sources: 
1. Main Power 
2. Battery Power 
3. Sub Pump motor power 
4. Suction Pump motor power 
 
The first thing to do is locate the easy On/Off switch on the left side of 
the Power Distribution Board. Turn system power off by pressing this 
switch down (Off). This removes primary power from the system. 
 
Step 3 - Battery Override - Once power is turned off the system goes 
into “power Fail” where the battery supplies +12volts D.C. to the system 
for 30 seconds. To eliminate this waiting period you can over-ride the 
battery by momentarily pressing the battery over-ride switch located on 
the right hand side of the power distribution board. 
 
Step 4 - Remove primary power quick disconnect terminal from the 
bottom of the board. Terminal Strip 1 is the terminal strip that has line 
voltage for the dispenser power. You should remove this terminal from 
the connector on    TS1 of the board. 
 
Note: Quick disconnects - Quick Disconnect terminals are provided so 
that you do not have to remove each individual wire from the terminal 
strips. 
 
Step 5 - Also remove all the other quick disconnect terminals located at 
the bottom of this board. 
 
Warning - High voltages of 120 volts to 230 volts A.C. may be present 
on these terminal strips for submerged pump control (fed back from the 
submerged pump control relay) or self contained pumping units. Make 
sure these power sources/breakers are also turned off before removing 
this board. Refer to the Horizon 2 installation manual Form #105894. 

Power Distribution Board 

Step 1 

Step 2 

Step 3 

Step 4 
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Step 14 PAD jumpers set for 
submerged pump operation. 
Move the pink jumper to the 
lower terminal if this is a 
dispenser using self contained 
pumps. 

Step 6 - Remove connector J5 on the upper left of the power 
distribution board. 
Step 7 - Remove connector J4 from the upper right hand corner of the 
board. 
Step 8 - Remove connector J1 from the upper right hand edge of the 
board. 
Step 9 - Remove the battery charging circuit connector J2. 
Step 10 - Remove the Console/DCT Communication cable on J3. 
Step 11 - Remove the 6 Hex head screws that hold the board on the 
mounting bracket. 
Step 12 - Remove the power distribution board from the bracket. 
Replace with new power distribution board.  
Step 13 - Be careful not to loose the plastic separators on the mounting 
studs. 
Step 14 -  After mounting the new board, make sure that the PAD 
jumpers are set correctly for either submerged pump operation or self 
contained pump operation.  
Step 15 - Re-connect all cables, connectors and terminal strips. Make 
sure to connect the Battery and AC Power terminals last. 
Step 16 - Turn on all breakers that were turned off in steps 1 + 2. Test 
the dispenser for proper operation. Send the defective part back to 
Bennett in the shipping box the new part arrived in with a completely 
filled out Warranty Claim Report if this is a warranty claim. 

Power Distribution Board 

Step 6 

Step 7 

Step 8 Step 9 Step 10 

Step 11 Step 12 Step 13 

 Step 15 Reconnect all connectors. 
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Power Supply Assembly Part Number - 100561 
 
Board Functions 
• Creates Direct Current (DC) voltages from Alternating Current (AC) voltages 
 
Power Supply Assembly Theory of Operation 
AC power 110 - 230 volts AC 50/60 cycle comes from the Power Distribution board on Power Supply 
Assembly connector J1. 
 
The purpose of the power supply is to take incoming AC and convert it to various DC voltages for use 
throughout the system. After creating these voltages it sends them to the Power Distribution Board for 
distribution throughout the system. The DC voltages created are: 
• +24 volts DC for use with the valves, the receipt printer power, the display and the backlighting 
• +12 volts DC for use with the Product select board, Card Reader power, Pulser and Handle circuitry 

and the solid state relays. 
• +5 volts DC for the CPU logic voltage. 
 
Description of  Controls -  There are no controls on the Power Supply Assembly 
 
LEDs -  There are no LED’s on this assembly 
 
Fuses -  There are no fuses on this assembly 
 
Voltage Adjustments -  There are no voltage adjustments on this assembly. If the output voltages are 
not within (+/-) 10% of the rated voltage, replace the power supply. 

Power Supply 

Power Supply 
Assembly 
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Taking voltage readings -  The best way to measure voltages coming 
from the power supply is to measure the outputs to the Power 
Distribution Board “on” the Power Distribution Board.  
 
Note - Color Coding - In the 708 electronics, most of the voltages and 
wires are color coded, but not always.  In most cases the colors  are as 
follows: 

Orange - +24 Volts DC 
Red - 12 Volts DC 
Violet - +5 Volts DC 
Black - DC Common  

Using the color coding method mentioned above, first, set your 
multimeter to the DC volts scale (maximum voltage we will be looking 
for is +24 volts dc). With the dispenser power on, make sure you are on 
side 1, remove the cover for the power distribution board. Locate 
connector J4 on the top right (horizontal) of the Power Distribution 
Board.   
 
+24 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on either of the orange wires, measure for 
+24 volts dc. There are 2 orange wires, one for side 1 and one for side 
2. Both should have +24 volts (+/- 5%). Refer to Figure 1. 
+12 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on either of the red wires, measure for +12 
volts dc. There are 2 red wires, one for side 1 and one for side 2. Both 
should have +12 volts (+/- 5%). Refer to Figure 2. 
+5 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on the violet wire, measure for +5 volts dc. 
There is 1 violet wire. It should read +5 volts (+/- 5%). Refer to Figure 3. 
 
If any of these voltages are out of range, you may experience erratic 
performance and it may be necessary to replace the Power Supply. 
 
Measure Power from the Power Distribution Board to the CPU 
board. You can measure using the same technique. 
 
With the dispenser power on, make sure you are on side 1. Locate 
connector J1 on the top right (vertical) of the Power Distribution Board.   
+24 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on either of the orange wires, measure for 
+24 volts dc. There are 2 orange wires, one for side 1 and one for side 
2. Both should have +24 volts (+/- 5%). Refer to Figure 1. 
+14 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on either of the yellow wires, measure for 
+14 volts dc. There are 2 yellow wires, one for side 1 and one for side 
2. Both should have +14 volts (+/- 5%). Refer to Figure 4. 
+12 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on either of the red wires, measure for +12 
volts dc. There are 2 red wires, one for side 1 and one for side 2. Both 
should have +12 volts (+/- 5%). Refer to Figure 2. 
+5 volts - Putting your black (negative) lead on any of the black wires 
and your red (positive) lead on the violet wire, measure for +5 volts dc. 
There is 1 violet wire. It should read +5 volts (+/- 5%). Refer to Figure 3. 
 
If any of these voltages are out of range, you may experience erratic performance and it may be 
necessary to replace the Power Supply. Call Technical Support for assistance 1-800-423-6638. 

Figure 4 

Figure 2 - Measuring the +12 
volts coming from the Power 
Supply 

Figure 1 - Measuring +24 volts 
from the Power Supply. Use 
one of the Black wires as your 
“reference” or common. 

Figure 3 - Measure the +5 
volts coming from the Power 
Supply 

Power Supply 
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Replacing the Power Supply -  
Step 1 - Always make sure that main power is removed from the 
system before you replace any electronic board.  
 
The first thing to do is locate the easy On/Off switch on the left side of 
the Power Distribution Board. Turn system power off by pressing this 
switch down (Off). This removes primary power from the system. 
 
Also you can override the battery circuit so that you don’t have to wait 
30 seconds for the battery circuit to power down. 
 
The Power Supply is located on the right hand side of the Power 
Distribution Board located on side 1 of the dispenser. You must remove 
the cover to the Power Distribution Board.  
 
Disconnect the power supply output to the Power Distribution board 
cable on connector J4 of the Power Distribution board. Also, disconnect 
the battery from connector J2. 
 
Loosen and remove the 4 Phillips head screws that hold down the 
electronics assembly at the base of the assembly. Two of these screws 
are on side one and the other two are on side 2. 
 
With the screws removed, now you can tilt the whole assembly forward. 
See Figure 6.  
 
Warning: It may be necessary to remove the field wiring from the 
bottom of the Power Distribution Board if the field wiring does not allow 
you to move the assembly. If so, make sure that power is removed. 
 
Be careful when doing this that you don’t “shave” the pulser and handle 
switch cable that is tied to the Intrinsically Safe Barrier Modules. See 
Figure 7. 
 
At this point you can remove the old power supply and replace it with 
the new one. After the new power supply is installed, re-assemble the 
dispenser.  
 
Turn on all breakers that were turned off in steps 1 & 2. Test the 
dispenser for proper operation by measuring the output voltages on J4 
of the Power Distribution Board that were discussed earlier in this 
section. Send the defective part back to Bennett in the shipping box the 
new part arrived in with a completely filled out Warranty Claim Report if 
this is a warranty claim. Figure 4 

Figure 2  

Figure 1  

Figure 3  

Power Supply 

Figure 5 Figure 6 Figure 7 
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Notes: 

Power Supply 
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CPU Board Assembly Part Number - 105778 
Board Functions: 
• Runs Software     
• Contains Memory (RAM) 
• Communicates with the Point of Sale 
• Controls the Solid State Relays 
• Sends display signals to the Display Board   
• Interfaces with the Handles and Pulsers 
• Controls all the Blending Functions 
• Valve Control 
• Stores historical data for sales and diagnostics 
• Contains back up battery for programming information 

CPU Board 
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Figure 1 - CPU Board 

Figure 3 - The DC power 
comes from the Power 
Distribution board to connector 
J7 of the CPU.  

Figure 2 - CPU board is 
accessed from side 2. 

Theory of Operation 
The CPU board is the heart of the system. It runs the software, has the 
memory, communicates with Point of Sale, sends control signals to the 
solid state relays, sends display signals to the display boards, 
communicates with the touch pad, interfaces with the handles and 
pulsers through the Intrinsically Safe Barrier Boards, controls the 2 
stage and blend valves through a wiring harness. It performs the 
blending functions, and stores historical data for sales and diagnostics. 
It receives power from the Power Distribution Board and also routes 
power to the card reader system. It also communicates with and sends 
and receives signals from the Vapor Recovery system. It also contains 
backup battery for maintaining programming in the RAM during power 
outages. 
 
There is one CPU board per dispenser and it can be accessed easily 
from side 2 by lowering the electronics enclosure door. The CPU board 
is mounted vertically and has various cables and harnesses connected 
to it.    
 
It receives dc voltages from the power distribution board on connector 
J7. The wiring harness is color coded and uses the following color 
scheme: 
 
1. Orange - +24 volts dc  Valve, printer, display and backlighting 
2. Yellow- +14 volts dc  Battery charging circuit 
3. Red -  +12 volts dc  Product select, Card reader, Pulsers, 

    Handles and Solid State Relays 
4. Black - DC Ground  Reference for all DC voltages 
5. Violet -  +5 volts dc  System logic voltage used by the CPU 
 
The CPU board is physically mounted to the Intrinsically safe barrier 
modules. The CPU must be removed to remove either of the 
Intrinsically Safe Barriers. 

CPU Board 
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Figure 6 - Card reader com 
comes in from the IC box on 
TS4. It then goes to the CPU 
board on the same ribbon 
cable as the console com 

Figure 4 - Current Loop wires 
connects the 515/POS to the 
pump. These signals are 
routed to the CPU board. 

Figure 5A - Motor control 
between the CPU and the 
Power Distribution board is 
also through this ribbon cable. 

Figure 5 - Console com comes 
in on the ribbon cable. There 
are LED’s right next to the 
connector to indicated side 1 
and side 2 transmit and 
receive with the console.  

Communication with the Point of Sale 
Current Loop communication is routed from the Point of Sale through 
the Bennett model 515 box. From the model 515 box the dispenser 
communication channel is connected by two field wires for each side of 
the dispenser. So, a dual sided dispenser will have 4 field wires 
connected between the dispenser communication channel (connector 
TS 5) on the Power Distribution Board and the terminal strip of the 515. 
This communication  allows the dispenser to “talk” to the Point of Sale 
device. The Point of Sale (POS) must be able to talk to each fueling 
point to gather data, so that the POS can download prices, authorize 
the dispenser, find out what “state” the dispenser is in (handle down 
idle, handle up calling, dispensing , total sale amount, etc..). The 
current loop connection on TS5 is polarity sensitive, so make sure the 
(+) and the (-) go to the proper terminals. Terminal 23 is side 1 (-), 24 is 
side 1 (+), 25 is side 2 (-), and 26 is side 2 (+).  
 
From the Power Distribution Board the communication signals are 
routed through a ribbon cable on connector J3 on the Power 
Distribution Board to connector J8 of the CPU board. There are LED’s 
on the CPU board for this channel that are marked “Receive” and 
“Transmit”. These LED’s will normally “blink” if the CPU is talking to the 
POS. The dispenser will only talk to the POS if it is in “Console” mode. 
If it is in “Standalone” or “Programming” mode it will halt communication 
and you will see the LED’s stop blinking. Dispenser communication with 
the console is on a “speak when spoken to” arrangement. The POS 
always initiates the communication with the dispenser. Also, only one 
dispenser communicates with the POS at a time. The POS “polls” each 
fueling point individually, one at a time and then moves to the next 
fueling point. After it talks to the last fueling point it starts over again. 
 
Solid State Relay Motor Control 
The CPU sends the +12volt DC signals to the solid state relays that are 
located on the Power Distribution Board through this same ribbon 
cable. 
 
Communication with the Card Reader System -  The card reader 
that the Horizon 2 dispenser uses is made by VeriFone and the card 
reader terminal is the Everest II. Bennett installs the VeriFone card 
reader in the electronic head of the dispenser. There is one card reader 
and printer per side. The dispenser provides power for the card reader 
and printer and routes card reader communication from the card reader 
to the CPU board and then (through the Power Distribution Board) to 
the terminal strip on the Power Distribution board TS4. Here on TS4 is 
the 3 terminal connector that connects the dispenser card reader 
channel with the Bennett IC box in the store using RS485 twisted pair 
field wiring communication. And  from the IC box to the VeriFone Ruby 
using RS232 communication. 
 
The communication for the card readers between the CPU and the 
Power Distribution Board is through the same ribbon cable as the 
dispenser communication. It exits the CPU on connector J8 and enters 
the Power Distribution Board on J3. It exits the board on Terminal Strip 
TS4. 

CPU Board 
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Figure 9 - CPU battery is a 
+3.6 volt battery. This battery 
maintains programming if 
power is lost. It cannot be 
replaced. If the battery goes 
bad the CPU board must be 
replaced. 

RAM 

Figure 7 - Ribbon cable 
handles DCT and console com 
information. 

Figure 8 - System software - 2 
eproms located in slots U25 
and U30. 

Communication with the Handle Switches 
When the customer removes the nozzle from the nozzle boot, a small 
electronic circuit is activated sending a voltage through the Intrinsically 
Safe Barrier to the CPU. This voltage is dependent on the jumper 
setting on the circuit board. The CPU interprets this voltage as the 
identifier for the handle. That is, it sees it as Handle “A”, “B”, “C” or “D”. 
If the jumper setting is wrong then the handle switch will not call in 
correctly. 
 
Communication with the Pulsers 
The dual phase pulsers put out two phases of pulses 90 degrees out of 
phase with one another. 1024 pulses counted by the CPU equals one 
United States Gallon. As the pulser outputs pulses, those signals are 
sent through a daisy chained ribbon cable to all other pulsers for that 
side and up and through the Intrinsically Safe Barrier module to the 
CPU.  
 
The CPU performs the mathematical calculations to convert pulses to 
volume and then from volume to currency and send the volume and 
currency information to the Display Board on a real time basis.  
 
System Software 
Two system Erasable Programmable Read Only Memory (EPROM’s) 
chips run the dispenser operating program. These chips are located in 
slots U25 and U30. The chips have markings on them that describe the 
software revision level (which can also be seen in diagnostics), the 
Bennett Part Numbers and the Day Code of the chips. These are 
replaceable chips, but should not be replaced by untrained personnel.  
 
System Memory (RAM) 
The CPU board contains 128K of non volatile RAM. The RAM is the 
area of the microprocessor that does all of the calculations. It is 
sometimes referred to as the “scratch pad” or “chalk board” because it 
keeps getting written to and erased. For information on clearing the 
RAM see section later in this chapter. 
 
On Board Battery 
There is a +3.3 volt dc Nicad battery that is used by the RAM chip to 
store all of the programming information if the dispenser is programmed 
and looses power. This battery is soldered right onto the CPU board. It 
should maintain programming for extended and prolonged periods of 
power outage. If the dispenser looses programming during a power 
outage, then the battery is bad. The CPU board must be replaced. You 
cannot replace just the battery. 

CPU Board 
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Communication with the Touch Panel (Customer Keypad) 
The Horizon 2 dispenser uses a capacitive type customer product 
select switch. This is not a normal dry contact, normally open series of 
switches like most of the competitors have historically used. This 
keypad is used as the “start” button on a multi-hose unit, octane select 
on a single hose unit, recall for the last 3 sales, and can be used to 
“blank” the display. The CPU contains the buffer address information for 
this product select keypad. They keypad uses capacitive technology 
and has no dry contact type switches. That is, when the customers 
finger gets in proximity to the sensor, the key is triggered. The 
addressing information of the keypad is kept by the CPU.  
Diagnostics can be run to show what the function of all 10 keys on the 
keypad are for. 
 
Communication with the Local Preset 
Bennett makes a Local Preset system that can be installed on the 
dispenser. This system is used by Full Service attended locations for 
presetting the dispenser to pump a preset amount of volume or 
currency. When this system is in place the Local Preset electronics 
communicates with the dispenser CPU so that the dispenser can open 
and close the valves properly for the preset amount of fuel. This 
communication goes from connector J4 on the local preset through a 
multiconductor cable to the product select board J2 connector, out of 
the product select board on J1 connector to the J2 connector (side 1) of 
the CPU or J1 connector (side 2) of the CPU. 
 
Power Fail Circuit 
The CPU also detects when power has been removed from the system 
or when the voltage input has dropped below 75 volts A.C.  At that point 
the CPU enables the power fail circuit, turns off the dispenser lights and 
sends a message to the display of “PFAIL”. This turns on the battery 
which provides 30 seconds worth of power to the display until it times 
out. 
 
Power On Self Test 
When the dispenser is turned on the CPU runs a diagnostic routine. 
This is why all of the solid state relays cycle on and off momentarily 
every time you turn on power to the dispenser. 
 
Description of controls 
There are no controls on this board. 
 
 

CPU Board 

Figure 10 - Product Select 
Keypad Overlay 

Figure 10A - Reverse side of 
the Product Select Board 

Figure 11 - Local Preset is an 
option that is purchased for 
Full Service locations. It gets 
its power and data from the 
dispenser. It connects to the 
dispenser CPU through a 
daisy chain (multi-colored 
cable) thru the product select. 

Figure 12 - Power Fail circuit is 
designed to withstand major 
voltage fluctuations. It can 
handle voltages as low as 
about 75 volts before the CPU 
goes into “Power Fail” mode. 
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Light Emitting Diodes (LED’s) 
Handle Switch LED’s 
Located towards the lower left of the CPU board. 
LED D18 -  Pump Handle side 1 product “A” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted . 
LED D19 -  Pump Handle side 1 product “B” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D20 -  Pump Handle side 1 product “C” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D21 -  Pump Handle side 1 product “D” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D22 -  Pump Handle side 2 product “A” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D23 -  Pump Handle side 2 product “B” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D24 -  Pump Handle side 2 product “C” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D25 -  Pump Handle side 2 product “D” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
 
Communication LED’s 
These LED’s are located on the right side middle of the CPU board. 
LED D28 - Dispenser communication “receive” for side 1. 
Communication with the Point of Sale 
LED D29 - Dispenser communication “transmit” for side 1. 
Communication with the Point of Sale 
LED D30 - Dispenser communication “receive” for side 2. 
Communication with the Point of Sale 
LED D31 - Dispenser communication “transmit” for side 2. 
Communication with the Point of Sale 
* If communicating with the console these LED’s are constantly blinking. 
If not communicating the “Transmit” LED for the side will be on 
constantly and the “Receive” LED will be off. 
 
 

CPU Board 

Figure 13 - Handle switch 
LEDs tell you if the CPU 
recognizes the handle switch. 
If a handle is lifted, the light 
goes out. See below. 

Figure 14– The LEDs right 
next to the com cable are 
green. The top 2 are transmit 
and the bottom two are receive 
(side 1/2). They should “blink” 
if dispenser is talking to the 
Ruby. 
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TP1 
Test Point TP1 -  This is the voltage for the handle circuit side 1. 
Depending on what handle is lifted will be a different voltage for the 
handle detect circuit. The expected voltages for the different handles 
are as follows: 
• Handles Off (side 1) - 3.000 volts dc 
• Handles Off (side 2) - 3.000 volts dc 
• Handle A - 2.790 volts dc 
• Handle B - 2.730 volts dc 
• Handle C - 2.620 volts dc 
• Handle D - 2.330 volts dc 
 
Note:  It should never be necessary to adjust the potentiometer for the 
voltage for the handle switches. Contact Technical Support before 
making any adjustments on this potentiometer. 1-800-423-6638. 
 
There is a potentiometer that can be used to adjust the bias set point 
voltage to 3.000 volts dc if necessary. This is not normally done in the 
field. The potentiometer is RV1for TP1. This is done with all handles 
hung up for that side. 
 
Test Point TP2 -  This is the voltage for the handle circuit side 2. 
Depending on what handle is lifted will be a different voltage for the 
handle detect circuit. The expected voltages for the different handles 
are as follows: 
• Handles Off (side 2) - 3.00 volts dc 
• Handle A - 2.790 volts dc 
• Handle B - 2.730 volts dc 
• Handle C - 2.620 volts dc 
• Handle D - 2.330 volts dc 
 
There is a potentiometer that can be used to adjust the bias set point 
voltage to 3.000 volts dc if necessary. This is not normally done in the 
field. The potentiometer is RV2 for TP2. This is done with all handles 
hung up for that side. 
 
Test Point TP3 - 3.000 volts dc (adjust RV3 for TP3) 
 
Test Point TP4 - 1.889 volts dc 
 
Test Point TP6 - Direct Current Common or DCC (ground) 
 
Test Point TP7 - CPU Logic Voltage 5.0 volts dc 
 
WARNING!  - Do not attempt to adjust these voltages in the field unless 
instructed to do this by Technical Support. 
 
 
 
 
 

CPU Board 

Figure 15 - Test Point 1 can be 
used to measure the handle 
switch voltage for side 1. With 
all handles hung up the 
voltage on test point 1 should 
be 3.00 volts. This should 
never have to be adjusted in 
the field. 
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Pin 32 

Figure 18 - After a successful 
RAM clear the last sale 
amount should show zeros 
and prices will be zero 
immediately after the RAM 
clear. 

Figure 17 -  Short pins 16 to 32 
for 10 seconds to clear 
memory. 

Figure 16 -  RAM chip U31 to 
the left of U26. Short bottom 
left pin (16) to top right pin (32) 

Pin 16 RAM Clear Procedure -  Sometimes it may be necessary to perform a 
“RAM Clear” procedure. This is a procedure that should only be done 
after all other logical troubleshooting steps have been exhausted. It is 
used sometimes if the dispenser software stops operating. Or, if the 
main memory gets “corrupted” or “filled with garbage”. This procedure 
will clear the memory. 
Caution - Always perform the RAM clear with the dispenser power 
OFF. 
Caution - Some dispenser programming may be lost after the RAM 
clear and system reprogramming will be required. 
Caution - This procedure does not zero out electronic pump totals. 
Caution -  Be sure to short the correct pins on the correct chip. 
Otherwise damage to the dispenser could result. 
Caution - Do not show your customer how to do this procedure. 
Damage to the equipment may result. This procedure should only be 
performed by factory trained personnel. 
Note: RAM clear procedure is not a warranted procedure unless 
Technical Support is contacted and recommends it. 
 
To perform a RAM clear: 
Step 1 - Turn off the dispenser power and over ride the battery. 
 
Step 2 -  Open the electronic head door on SIDE 2 of the dispenser. 
 
Step 3 - On the CPU board locate RAM chip U31. See Figure 1. 
 
Step 4 -  Take a piece of scrap wire and short Pins 16 and 32 of the 
chip for 10 seconds. Remove the wire. Refer to Figure 2. 
 
Step 5 - Turn the dispenser back on and re-program both sides of the 
dispenser. 
 
Note - An indication of a successful RAM clear will be when you turn 
the dispenser back on and all zeros are displayed for the last sale. 
Refer to Figure 3. 
 
Note - Clearing the RAM does NOT change all the programming to the 
factory default settings. The only thing the RAM clear resets is: 
A)Default password back to 2218 
B)Resets non reset-able electronic totals 
C)Sets prices to zero 

CPU Board 
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J1 - Internal LAN side 2 

J1,J2 - (Internal Local Area Network LAN) Product Select Keypad Connectors (18 Position AMP Mini-
Universal Header) sides 1& 2. These multi-colored/conductor cables are the “Daisy Chain” that connect 
all other parts of the dispenser through the product select board.  
Pin #  Signal     Direction  AWG & Color 
Pin 1  24 volts dc    Out   18 Ga. Orange 
Pin 2  24 volts dc    Out   18 Ga. Orange 
Pin 3  12 volts dc    Out   18 Ga. Red 
Pin 4  12 volts dc (standby-Battery)  Out   18 Ga. Yellow 
Pin 5  12 volts dc / Reset   Out   22 Ga. Blue 
Pin 6  14 volts dc/ Recall   In   22 Ga. Violet 
Pin 7  0 volts / Safety Stop   In   22 Ga. Grey  
Pin 8  Keypad RS 485 Data(-)   Bi-Directional  22 Ga. Black 
Pin 9  Keypad RS 485 Data(+)   Bi-Directional  22 Ga. Red 
Pin 10  VeriFone RS 485 Data(-)  Bi-Directional   22 Ga. Orange  
Pin 11  VeriFone RS 485 Data (Common) Bi-Directional  22 Ga. Brown 
Pin 12  VeriFone RS 485 Data(+)  Bi-Directional  22 Ga. White 
Pin 13  Display-LOAD    Out 
Pin 14  Display-DATA    Out 
Pin 15  Display-CLOCK    Out 
Pin 16  Ground     Out   18 Ga. Black  
Pin 17  Ground     Out   18 Ga. Black  
Pin 18  Ground     Out   18 Ga. Black 
 
J3 , J4 - Not Used 

CPU Board 

J2 - Internal LAN side 1 

J7 - DC 
voltages 
from Power 
Board 

J8 - 
Communication 
signals to 
Power Board 

J12 - Valve Connection J9 - ISB Side 2 J10 - ISB Side 1 
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J7 - DC Voltages from the Power Distribution Board . 
Pin #  Signal     Direction  AWG & Color 
Pin 1  24 Vdc     In   18 Ga. Orange 
Pin 2  24 Vdc     In   18 Ga. Orange 
Pin 3  12 Vdc (standby)   In   18 Ga. Yellow 
Pin 4  12 Vdc (standby)   In   18 Ga. Yellow 
Pin 5  12 Vdc     In   18 Ga. Red 
Pin 6  12 Vdc     In   18 Ga. Red 
Pin 7  Ground     In   18 Ga. Black 
Pin 8  Ground     In   18 Ga. Black 
Pin 9  Ground     In   18 Ga. Black 
Pin 10  Ground     In   18 Ga. Black 
Pin 11  5 Vdc     In   18 Ga. Violet 
Pin 12  5 Vdc     In   18 Ga. Violet 
 
J8 - Communication Ribbon Cable from Power Distribution Board. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  /Suicide-Power Fail   Out   16 Conductor Ribbon Cable 
Pin 2  Verifone RS485 data (-)   Bi-Directional   . 
Pin 3  /Recall-(Previous Sale)   Out    . 
Pin 4  Verifone RS485 (Common)  Bi-Directional   . 
Pin 5  /Power Fail- From power fail circuit In    . 
Pin 6  Verifone RS485data(+)   Bi-Directional   . 
Pin 7  N/C         . 
Pin 8  N/C         . 
Pin 9  Motor A +12Vdc relay control  Out    . 
Pin 10  Dispenser com side 2 (+)  Bi-Directional   . 
Pin 11  Motor B +12Vdc relay control  Out    . 
Pin 12  Dispenser com side 2 (-)  Bi-Directional   . 
Pin 13  Motor C +12 Vdc relay control  Out    . 
Pin 14  Dispenser com side 1 (+)  Bi-Directional   . 
Pin 15  Motor D +12 Vdc relay control  Out    . 
Pin 16  Dispenser com side 1 (-)  Bi-Directional   . 
 
J9, J10 - Intrinsically safe Barrier Board connections J9 (side 2) and J10 (side 1) to the CPU.  
These boards mount directly on the CPU and there is no cabling. It is direct connect. 20 position edge plug. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  Pump Handle (+)   In   Direct Connect 
Pin 2  Ground     Out    . 
Pin 3  Disconnect    In    . 
Pin 4  Ground     Out    . 
Pin 5  Pulsed “D” Lag    In    . 
Pin 6  Ground     Out    . 
Pin 7  Pulser “D” Lead    In    . 
Pin 8  Ground     Out    . 
Pin 9  Pulser “C” Lag    In    . 
Pin 10  Pump Handle (-)   In    . 
Pin 11  Pulser “C” Lead    In    .  
Pin 12  +12 Vdc     Out    . 
Pin 13  Pulser “B” Lag    In    . 
Pin 14  +12 Vdc    Out    . 
Pin 15  Pulser “B” Lead    In    . 
Pin 16  +12 Vdc    Out    . 
Pin 17  Pulser “A” Lag    In    . 
Pin 18  +12 Vdc     Out    . 
Pin 19  Pulser “A” Lead    In    . 
Pin 20  +12 Vdc    Out   

CPU Board 
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J1 - Memory Board - Not Used 
 
J13, J14 - Loop Back - Not Used 
 
J12 - Valve Connector - 24 Position AMP Mini-Universal Header -  
Pin #  Signal     Direction  AWG & Color 
Pin 1  +24 Vdc    Out   22 Ga. Orange  
Pin 2  +24 Vdc    Out   22 Ga. Orange 
Pin 3  +24 Vdc    Out   22 Ga. Orange 
Pin 4  +24 Vdc    Out   22 Ga. Orange 
Pin 5  Main Valve Out side 1A   Out   22 Ga. Blue 
Pin 6  Main Valve Out side 1B   Out   22 Ga. Blue 
Pin 7  +24 Vdc    Out   22 Ga. Orange 
Pin 8  +24 Vdc    Out   22 Ga. Orange 
Pin 9  +24 Vdc    Out   22 Ga. Orange 
Pin 10  +24 Vdc    Out   22 Ga. Orange 
Pin 11  Main Valve Out side 2A   Out   22 Ga. Blue 
Pin 12  Main Valve Out side 2B   Out   22 Ga. Blue 
Pin 13  Main Valve Out side 1C   Out   22 Ga. Blue 
Pin 14  Main Valve Out side 1D   Out   22 Ga. Blue 
Pin 15  Dribble Valve Out side 1A  Out   22 Ga. Violet 
Pin 16  Dribble Valve Out side 1B  Out   22 Ga. Violet 
Pin 17  Dribble Valve Out side 1C  Out   22 Ga. Violet 
Pin 18  Dribble Valve Out side 1D  Out   22 Ga. Violet 
Pin 19  Main Valve Out side 2C   Out   22 Ga. Blue 
Pin 20  Main Valve Out side 2D   Out   22 Ga. Blue 
Pin 21  Dribble Valve Out side 2A  Out   22 Ga. Violet 
Pin 22  Dribble Valve Out side 2B  Out   22 Ga. Violet 
Pin 23  Dribble Valve Out side 2C  Out   22 Ga. Violet 
Pin 24  Dribble Valve Out side 2D  Out   22 Ga. Violet 
 
CPU Board Jumper Settings 
The CPU board has a series of jumpers installed on the board.  The 
proper jumper configurations are shown below. 

 

CPU Board 

Figure 19 - Valve Connector 
for 2 stage and / or blend 
valves 
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Two Stage Valve Control 
The two stage valves that the Horizon 2 dispenser uses are +24 Volt dc valves. These valves are used 
to control the flow of fuel to the hose. Many people don’t realize that dispensers sometimes are built 
without valves, but this mostly happens in commercial applications not in retail. In retail, where the fuel 
always has a price displayed, you need valves to keep people on other dispensers from getting fuel from 
an unauthorized hose when the submerged pump is “on” for that product. If valves were not present 
then a customer on another pump could pump fuel from the same product hose as the one you are 
using because that product submerged pump has that product line pressurized.  
 
Also, the other use of the two stage valve is in a preset or prepay application to slow the flow of fuel at 
the end of the transaction. In other words, as an example, on a pre-pay sale (where the sale amount is 
collected before fueling), the pump is “preset” by the P.O.S.  In this example we will say that the 
customer preset the pump for $5.00.  When the customer pumps fuel it is in fast flow all the way up to 
the slow flow offset that is programmed in the pump. Let’s say that that was set to .2 gallons. So, at 
about two tenths of a gallon until the end of the sale the pump goes into slow flow and at $5.00 the valve 
closes all the way and the pump stops. 
 
So, a retail dispenser may have only one or up to eight 2 stage valves. There is one valve per meter and 
the valve is mounted on the outlet of the meter.  
 
The upper portion of the valve is where the two coils are located along with the two plungers. The wires 
that control the coils are: 

Black - Fast Flow coil/plunger 
Yellow - Dribble/Slow flow coil plunger 
Red - +24 Volts dc 

 
+24 Volts dc is always present on the Red , Yellow and Black wires. The coils are not energized until the 
system provides a “ground” for those coils. When the CPU wants to open either the fast or slow flow it 
turns on a Field Effect Transistor (FET) to provide a ground for that coil. Lets look at an example: 
 
Example:  With the valve turned “off” both “coils” are de-energized because their legs are not grounded. 
In the de-energized state the spring in the fast flow valve pushes against the flanged sleeve and both 
the fast and slow are dropped down closing off any flow.  
 
At the beginning of a sale, the CPU wants to allow slow flow only until 9 pulses are received from both 
phases of the pulser. So, it only opens the slow flow. It does this by grounding the slow flow coil 
(energizing it raising the plunger) by turning on a FET. This allows a small amount of fluid to travel 
through the small orifice in the diaphragm, up along the grooves on the outside of the high flow valve, 
and then down through the little hole in the center of the high flow valve. This is slow flow. 
  
 

Valve Control 

Fig  - 2 stage valve operation  
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Fig 2 - Valve output wiring 
harness on CPU and Field 
Effect Transistors (FET’s) 

Fig 1 - 2 stage valve operation 

Fig 3 - Wiring harness 
connection to valve 

When the CPU wants to open the valve all the way it energizes the fast 
flow coil by doing the same thing with the fast flow coil using it’s 
associated FET. The difference is that when the fast flow opens there is 
enough differential hydraulic pressure across the diaphragm to cause it 
to  push against the spring and allows full flow from inlet “A” to outlet 
“C”. At this point the fast flow and the slow flow plunger are energized 
and raised allowing fast flow. At the end of a preset or prepay sale the 
fast flow FET gets turned off, the plunger drops, causing a loss of 
differential pressure across the diaphragm, closing the diaphragm and 
only allows fuel flow (slow flow) through inlet “A” into orifice “B” and 
through the hole in the fast flow valve and to outlet “C” which gives you 
slow flow. To stop the sale entirely, the slow flow portion of the valve is 
de-energized by turning of it’s FET and dropping the slow flow plunger 
and shutting off all flow through the valve. 
 
+24 volts DC is present on the all three wires of the valve all the times 
( or at least it should be). When the CPU wants to energize a coil it 
grounds the leg of the Field Effect Transistor for that coil which allows 
current to flow.  The CPU controls all the solenoids of all the valves this 
way.  
 
The output for all the valves is on connector J12 located at the bottom 
center of the CPU board. Below this connector are the FET’s 
(transistors). A wiring harness connects the  CPU to the valves. Each 
connector on the wiring harness is clearly marked to connect the proper 
valve (i.e 1A, 1B, 2A, 2B etc.). See figure. 
 
This wiring harness connects from the CPU to each valve in the 
electronics enclosure. See figure 2. 
 
Note: Always make sure that the correct valve is connected to this 
harness my. The harness connectors are clearly marked. See figure 3. 

Valve Control 
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The two stage valves can be tested for proper voltage readings. There are two ways to do this. From 
wire to wire on the top of the valve where the valve harness connects to each valve and from wire to 
chassis. Refer to the table below for normal voltage readings. 

Valve Control 

Fig  4 - Using a digital 
multimeter to measure voltage 
of valve and going wire to wire 

Fig 5 - Measuring voltage wire 
to Chassis 

Red Wire Voltage Yellow Wire Voltage Black Wire Voltage 

24 volts to Chassis 24 volts to Chassis 24 volts to Chassis 

N/A Yellow to Red Wire =     
0 volts dc 

Black to  Red Wire =    
0 volts dc 

Red to Chassis =   
24volts dc 

Yellow to Chassis =        
0 volts dc 

Black to Chassis = 
24volts dc 

N/A Yellow to Red =            
24 volts dc 

Black to Red =               
0 volts dc 

Red to Chassis =           
24 volts dc 

Yellow to Chassis =        
0 volts dc 

Black to Chassis =         
0 volts dc 

N/A Yellow to Red =            
24 volts dc 

Black to Red = 
24 volts dc 

 

Valve Off - To Chassis 

Valve Off - Wire to Wire 

Slow Flow - To Chassis 

Slow Flow - Wire to Wire 

Fast Flow - To Chassis 

Fast Flow - Wire to Wire 

Example of testing the valves voltage -  
Wire to wire - Using a digital voltmeter , set the scale for dc voltage. 
Highest expected voltage is 24 volts dc. You can either push the 
multimeter probes into the harness connector for that valve or you can 
use paper clips like you see in the figure. See figure 4. 
 
Wire to Chassis - Another important voltage reading is from the wire 
harness wire to the chassis of the equipment. Measure the colored wire 
by either pushing your probe into the connector or by using a paper clip. 
Ground the black lead to the chassis of the equipment. See figure 5. 
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Fig 8 - Removing the fast and 
slow flow plungers 

Fig 7 - Feeling the solenoid 
“clicks” 

Fig 6 - Checking for proper fuel 
flow. 

Valve Control 
Testing a valve 
Obviously the best way to check a valve is to pump fuel and see if you 
are getting full flow. See figure 6. You can do this by pumping into a test 
bucket. Normal flow at a retail location is generally 10 - 12 gallons per 
minute in the United States.  If the fuel flow exceeds this amount, a flow 
restrictor may be necessary. 
 
But what if you are not getting  normal flow? Another way to test   to 
see if the valve is opening is by placing your hand on the solenoid 
portion of the valve and pumping fuel. If the solenoids are working 
properly you should feel two distinct “clicks” as the solenoids are 
energized. One “click” for the slow flow and one “click” for the fast flow 
solenoid. (You won’t feel the second click until the system sees 9 
pulses) See figure 7. Make sure that the small hole in the fast flow valve 
is not restricted. You can do this with by a visual inspection. 
 
You can remove both the fast flow and the slow flow plungers from the 
solenoid by unscrewing the solenoid from the valve casting and the two 
plungers should slide out. Make sure the fast flow (grooves along the 
sides) is the first one that comes out and that the slow flow is after that. 
Be careful not to loose the spring in the slow flow plunger. See figure 8. 
 
You can also open the valve body and check the diaphragm to make 
sure that there are no loose or foreign objects, any tears in the 
diaphragm and to make sure that the spring is in place properly. See 
figure 9.  Always carry extra O-rings because if you open a valve that 
has had fuel pass through it the O-ring will “swell” and you will not be 
able to get it back in its  groove. 
 
 

Fig 9 - Opening the valve body 
to check diaphragm 
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Fig 11 - Components of a 
blend valve 

Fig 10 - Blend valves 

Valve Control 
Blend Valve Control 
The blend valves are also +24 volt valves. But they operate differently 
from the two stage valve. There are no two “stages” like in the two 
stage valve. The way the blend valves handles a preset or a prepay is 
to modulate the blend valves for the two gas products to slowly close off 
the valve at the end of a sale. Also, these valves are only 2 wire. 
 
The way the blending action works is that you have two valves. One on 
the output of the low grade product meter and one on the outlet of the 
high grade product meter. The CPU controls the flow through these 
valves by “modulating” (opening and closing) them with +24 volt dc 
pulses. The valves are modulated at a rate proportional to the blend 
ratio that is programmed into the dispenser programming mode 7 when 
the blending function is turned on. It is not enough that the CPU pulses 
the valves, but, it must receive feedback from the pulsers to make sure 
that the valves are opening to the right amount and, if not, the CPU can 
make adjustments. This is why, if you could monitor the output shaft of 
each meter you would see one meter spinning a little faster than the 
other and then the CPU makes and adjustment and the other meter 
starts spinning faster as the other slows down. The CPU checks the 
output every gallon. If there is an error due to too much of one product 
going into the mix, an error will appear and the sale will stop. You can 
program a “range” of “blender error” from 1 % to 100%. This setting, 
also in mode 7, allows you to set a point at which you can trip an error 
and shut down the dispenser. 
 
The blend ratio can be set in mode 7 as previously mentioned. A 
Bennett pump does not blend octane, it blends volume. In other words, 
if you have a low grade with a certain octane rating and a high grade 
with a certain octane rating, then you must contact the company that 
supplies that fuel and ask them “how much of the low grade should we 
blend with how much of the high grade to reach a certain octane level”? 
The maximum blend ratio you can set is 80/20. the first number always 
refers to the amount of the low grade that goes into the mix. Also, the 
blend ratio can only be set at the dispenser and not the POS. This is to 
prevent fraud. 
 
A typical blend setup is shown in the figure to the right (Figure 10). In 
this case we also show a “mixer valve” which is not part of the blending 
process and will be discussed later. 
 
These blend valves are modulated to deliver the correct amount of the 
blended product based on the blend ratio programmed in mode 7. 
 
If a straight grade is selected the other straight grade valve remains 
closed. 
 
The blend valve contains a solenoid, a plunger a spring and a 
diaphragm. See figure 11.  
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Fig 14 - Functional element 
(center) relieves pressure at 
50 p.s.i. 

Fig 13 - The check valve can 
be removed and cleaned. 

Fig 12 - Manifold valve is a 
housing for check valves. 

Valve Control 
Mixer Valve  
A mixer valve is not an electronic valve like the 2 stage or blend valve. 
The mixer valve is just a housing for a series of check valves. Some 
people call this a manifold. You would normally have multiple copper 
tubes (product lines) connected to it. The check valves only allow 
product to flow one way. The mixer valve uses the same check valve 
that is used in the product inlet casting at the base of the pump. 
 
There is also a functional element that will relieve back pressure at 50 
p.s.i. 
 
An example of the mixer valve is shown in  figures 12, 13 and 14. 
 
Service Tip! Leaking Check Valve in the Mixer - If one of these 
check valves is leaking, the product, which has already been counted, 
can leak thru to the other side and out the other sides nozzle if it is in 
use. 
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Valve Control 
Notes: 
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Product Select Board 

Product Select Board Assembly Part Number - 105639 
• Used by the customer to select the grade of fuel or as the dispenser start button. 
• Used to “blank” the dispenser during station closed periods. 
• Used to recall the last three previous sales per side. 
• The Manager Keypad plugs into this board to program the dispenser. 
 
Theory of Operation - The product select board is for the customer to select either the grade of fuel on 
a single hose unit or to press the start button on a multi-hose unit. This selection is done at the 
beginning of the fuel sale. This board is similar in function to a standard dry contact normally open 
switch type keypad but it has a different operating principle. The product select keypad has 10 sensing 
“keys” that work using electrical “capacitance”.  In other words, when the customer places their finger 
within proximity of a key, the electrical capacitance of the key circuit changes and the system recognizes 
this as a key press.  There are no moving parts on this keypad so it doesn’t suffer so much from wear 
and tear. The product select board is protected by an electrically transparent overlay and it is the overlay 
which is marked with either a start button or  grade select. The system can be programmed to give a 
“beep” when any key is pressed. The keys are not programmable. There is one product select board for 
each side of the dispenser. They are identical and interchangeable. 
 
Also, some customers who own the dispensers operate stations that close at night for several hours. 
During this down time they prefer to leave the dispensers powered up but “blanked”. This “blanking” in 
effect turns off the display lights and gives the impression that the dispenser is turned off . This helps 
prevent attempted thefts. The dispenser can be “blanked” and “unblanked” using a special key on the 
product select keypad. Pressing the blanking key blanks both sides of the dispenser. Blanking does not 
turn off the card reader display LCD. 
 
Last, there is another special key on the product select board that allows the owner of the equipment to 
recall the last sale for that side of the dispenser during a power outage. 
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Product Select Board 

Description of Controls - There are 10 selection keys on this product select board. They are marked 
PD1 through PD10. Refer to the figure. Board is shown with electronics door opened and down. 
 
These keys are not programmable. However, depending on whether you program the dispenser as a 
single hose multi-grade or a multi-hose multi-grade will determine whether you have a “push to start” 
button  or “grade select” buttons. The settings for all of these keys can be viewed in a diagnostic mode. 
The default settings for these keys are: (Refer to line drawing on previous page). 
 
Default Key Layout: 
PD1 - Normally defaults to product A with a buffer address of LP1 
PD2 - Normally defaults to product B or “Push to Start” with a buffer address of LP2 
PD3 - Normally defaults to product C with a buffer address of LP3 
PD4 - Normally defaults to product D with a buffer address of LP4 
PD5 - Normally defaults to LP5 
PD6 - Normally defaults to Tier 1 with a buffer address of LP6 
PD7 - Normally defaults to Tier 2 with a buffer address of LP7 
PD8 - Normally defaults to “Recall” with a buffer address of LP8 
PD9 - Normally defaults to “Blank Display” with a buffer address of LP9 
PD10 - Normally defaults to LP10 

Manager 
Keypad 
Connection 
(side 1 
only) J5 

Board 
Software 

Product 
Keys Or 

Start 
Button 

Special 
Function 
Keys 
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How to Prepare the dispenser for Programming 
Programming of the dispenser is easy with the use of the Manager 
Keypad. One Managers keypad is shipped with each Horizon 2 
dispenser along with a ribbon cable. After use it is recommended that 
the managers keypad and cable be stored back inside the electronics 
head for the next person to be able to program if need be. 
 
All programming of the dispenser is done from side 1. Side 1 is 
identified as the side with the serial plate attached to the base plate.  
Programming is done first for side one and then for side two.  
 
Note - Programming can only be done from side 1.  Most programming 
functions are ‘copied” to side two after side one is programmed but not 
all. Always check side two after programming side one. 
 
Locate the managers keypad and ribbon cable by removing it from the 
plastic bag that came in the electronics head. With all handles hung up 
in their nozzle boots and with the dispenser turned “on”, and with side 1 
upper door opened and lowered, connect the other end of the cable to 
the J5 connector on the Product Select Board. The plug receptacle is 
marked as “Keyboard” and is located on the right hand side as you are 
looking at it. 
 
Plug the managers keypad into the receptacle observing the proper 
plug polarity. Refer to Figure 1. 
 
When the managers keypad is properly connected the dispenser will 
automatically enter into the Managers Mode and you should hear a 
“Beep” and see “Enter Side 1” on the display. Press the “Enter” key to 
program the dispenser. Refer to Figure 2. If the “Enter Side 1” message 
does not appear, disconnect and re-connect the cable. 
 
The dispenser will remain in the programming mode until the cable is 
disconnected. It will not “time out” . Replace the managers keypad back 
in the electronics head for safe keeping until the next time you have to 
program. 
 
A layout of the manager keypad is shown in Figure 3. 
 
Refer to Horizon 2 Operators Instructions for complete information on 
programming and diagnostic information. 
 
Quick Reference List of Programming Modes: 

Figure 3 - Layout of the 
Managers Keypad 

Figure 2 - Should say “Enter 
Side 1” 

Figure 1 -  Connecting the 
Manager Keypad to the 
P roduc t  Se lec t  Boa rd 
connector J5 (arrow). 

Product Select Board 

Mode 1 - Diagnostics 
Mode 2 - Electronic Meter Volume Totals 
Mode 3 - Managers Mode access - Security 
Mode 4 - Product Prices 
Mode 5 - Entering a new meter total value 
Mode 6 - Read current settings or speed program the 

dispenser 
Mode 7 - Type of dispenser, number sides, hoses, 

blender etc. 
Mode 8 - Changing decimal locations for other than 

U.S. 
Mode 9 - Setting a no flow timeout 
Mode 10 - Setting a slow flow timeout 
Mode 11 - Setting a Volume Allocation (max delivery) 

Mode 12 - Programming a submerged pump pre-
charge time 

Mode 13 - Selecting Audio Tones 
Mode 14 - Selecting Price Display Options 
Mode 15 - Selecting the Fleet Option 
Mode 18 - How to change money totals calculation 

method 
Mode 21 - How to put the dispenser in Stand-Alone 
Mode 22 - How to set the dispenser address 
Mode 23 - Setting the Push to Start or Auto On 
Mode 26 - How to Reset Totals 
Mode 28 - Set rounding or truncating of the sale 

amount 
Mode 99 - How to set the dispenser volume units 
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Figure 7 - PFAIL message 
toggles with last sale. 

Figure 6 - Last Sale is 
displayed 

Figure 5 - “Blanked” Display 

Product Select Board 

Blanking the Display 
A customer may want to close their station but leave the dispenser 
power on. To keep the dispenser power on with the appearance that 
the dispenser is off, use the blanking function. 
 
How to Blank the Dispenser 
With the dispenser powered on and from side 1, locate the blanking 
button. It will be unmarked and hard to find for some people. It is 
located in buffer address LP9 as previously mentioned which is on the 
bottom row, second key from the right. See Figure 4. 
 
Press and hold the button for approximately 15 seconds and you should 
see the display go “Blank”. You will hear a beep. The dispenser lights 
go out and the display goes blank. Both sides of the dispenser should 
be blank at this point. See Figure 5. 
 
Note: The Card Reader display will not go blank. 
 
How to Un-Blank the Dispenser 
To remove the blanking press and hold the blanking button for 
approximately 15 seconds and the display should return and the 
dispenser lights come back on. 
 
Recalling the Last Sale - When the dispenser has lost power you can 
“recall” the previous sale by pushing a special button on the product 
select. Again, you will be using the “Blanking button”. 
 
If the dispenser has lost power, press and hold the blanking button for 
approximately 15 seconds. The display should go from being blank 
(Figure 5) to displaying the last sale (Figure 6). This toggles with the 
PFAIL message. It will time out after 30 seconds and go back to being 
blank. 
 

Figure 4 - Blanking the display 
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Product Select Board 

Terminal Strips, Connections and Pinouts - The following is a description of the connections to the 
terminal strips, and pinouts of all the connections on the Product Select Board. 
 
Product Select Board Connections: 
 J1 - LAN –Local Area Network - 18 position mini-universal connector. This connector supplies com data 
for dispenser and card reader, power for the product select, display and backlight board, and power and 
communication for the local preset. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  +24 Vdc    In   Orange   
Pin 2  +24 Vdc    In   Orange 
Pin 3  +12 Vdc    In   Red 
Pin 4  Standby/Power Fail   In   Yellow 
Pin 5  /Reset/Verifone    In   Blue 
Pin 6  /Recall     In   Purple 
Pin 7  /Safety (not used)   N/A   Grey 
Pin 8  Loop Data (-)    Bi-Directional  Black 
Pin 9  Loop Data (+)    Bi-Directional  Red  
Pin 10  Card Reader Data (+)   Bi-Directional  Orange 
Pin 11  Card reader Data (common)  Bi-Directional  Black 
Pin 12  Card Reader Data (-)   Bi-Directional  White 
Pin 13  Load     In   Yellow 
Pin 14  Data     In   Green 
Pin 15  Clock     In   White/Red  
Pin 16  Ground     In   Black 
Pin 17  Ground     In   Black 
Pin 18  Ground     In   Black 
 
J2 - LAN - To DCT, Local Preset 
Pin #  Signal     Direction  AWG & Color 
Pin 1  24 Vdc– Printer Motor Power  Out   Orange 
Pin 2  12 Vdc– Card Reader Power  Out   Red 
Pin 3     
Pin 4  Reset/VeriFone    Out   Blue 
Pin 5   
Pin 6     
Pin 7     
Pin 8   
Pin 9  VeriFone Data (+)   Bi-Directional  Orange 
Pin 10  VeriFone Data (common)  Bi-Directional  Brown 
Pin 11  VeriFone Data (-)   Bi-Directional  White 
Pin 12  GND 
Pin 13  GND 
Pin 14  GND 
 
J3 - Serial Data to Display 
Pin #  Signal     Direction  AWG & Color 
Pin 1  12 Vdc     In   Ribbon Cable 
Pin 2  12 Vdc     In    . 
Pin 3  24 Vdc     In    . 
Pin 4  24 Vdc     In    . 
Pin 5  Disp. Data    In    . 
Pin 6  GND     In    . 
Pin 7  Disp. Clock    In    . 
Pin 8  GND     In    . 
Pin 9  Disp. Load    In    . 
Pin 10  GND     In    . 
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J5 - Managers Keypad connection. You can connect the manager 
keypad ribbon cable to this connector with the dispenser power on. 
 
How to replace the Product Select Board -  
Step 1 - Always make sure that main power is removed from the 
system before you replace any electronic board.  
 
The first thing to do is locate the easy On/Off switch on the left side of 
the Power Distribution Board. Turn system power off by pressing this 
switch down (Off). This removes primary power from the system. 
 
Also you can override the battery circuit so that you don’t have to wait 
30 seconds for the battery circuit to power down. 
 
Step 2 - After the dispenser is powered down you can remove the cable 
connectors from J1 and J2. 
 
Step 3 - Disconnect the data cable to the Display Board. 
 
Step 4 - Remove the 16 nuts holding the board down and remove the 
board. Replace with the new board. 
 
Step 5 - Screw in the nuts to attach the board back to the gasket. 
Reconnect all the cables and connectors. Power up the system and 
test. Return the bad part to Bennett with a fully completed Warranty 
Claim Report. 

Figure 8 - Manager Keypad 
connects to J5 on side 1. This 
photo shows side 1 with door 
lowered. 

Figure 9 - Turn main power off 

Figure 10 - Over-ride the battery Figure 11 - Disconnect cables 

Product Select Board 

Figure 12 

Figure 13 
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Notes: 

Product Select Board 
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Display Board - Part Number - 106018 
 
• Displays Volume, Currency and Price information 
• Displays information for diagnostics and sales totals 
• Houses the electromechanical totalizers 
 
Theory of Operation - There is a customer display board on each side of the dispenser (if it’s a 2 sided 
dispenser). This display is used for the customer to view sales and pricing information as well as certain 
prompting messages. This display gets its lighting from a backlight board. This is also the board where 
the electromechanical totalizers are mounted. 
 
When the handle is lifted the display may have a prompting message that says “choose grade” or “push 
start”. When the customer begins fueling, the pulser information is sent to the CPU board and there it is 
converted to display data and sent to the display. The display board just keeps up with the CPU in real 
time.  
 
The electromechanical totalizer is a mechanical counter that tracks meter totals mechanically and in a 
Non Re-settable grand total fashion. These totalizers can be removed from the existing display and put 
onto a new display during service so as not to loose the mechanical totalizer information.  There is one 
display board per side, they are identical and interchangeable. 

Display Board 
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Description of Controls - There are no controls on this board. 
 
LED’s - Other than the Liquid Crystal Display (LCD) there are no LED’s. The LCD is not field 
replaceable. 
 
Test Points - There are no test points on this board 
 
Terminal Strips, Connectors and Pinouts - The following is a description of  the connections to the 
terminal strips and pinouts of all the connections on the display board. 
 
J1 - Serial Data from the Product Select Board 
Pin #  Signal     Direction  AWG & Color 
Pin 1  +12 Vdc Display LCD Segments  In   Ribbon Cable 
Pin 2  +12 Vdc Electromechanical Totalizer In    . 
   
Pin 3  +24 Vdc Backlight    In    . 
   
Pin 4  +24 Vdc  Backlight  In    . 
Pin 5  Data -Display    In    . 
Pin 6  GND         . 
Pin 7  Clock Signal-Timing Signal  In    . 
Pin 8  GND         . 
Pin 9  Load - Input to Display Buffer  In    . 
Pin 10  GND         . 
 
Jumper Settings - JP1– Backlight voltage selection. Can be set for +24 Vdc or +12 Vdc. Should be set 
for +24 Vdc for normal backlighting. If set for +12 Vdc the backlight will be extremely dim. 
 
JP-1 across 1&2 for +24 Vdc (Default) 
        across 3&4 for +12 Vdc 
 
Totalizers - Totalizers plug directly into the Display Board into sockets. Each socket is marked. 
 
Product A totalizer goes into “TOT1” socket 
Product B totalizer goes into “TOT2” socket 
Product C totalizer goes into “TOT3” socket 
Product D totalizer goes into “TOT4” socket 
 
Note: Totalizers show whole units only (not 1/10th). 
Totalizers work off +12 Vdc circuit and are controlled by U3 IC. 
 
Example: A totalizer reads 1477893. This would represent 1 
million 474 thousand 893 gallons. These are volume totalizers. 

Display Board 

Sockets for Product A,B,C, and D 

U3 
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Fig 5 - Mode 26 contains totals Fig 7 - Mode 26 after zeroing 
the totals. 

Fig 6 - Resetting mode 26 

Fig 4 - Reading the Totalizer 

Fig 3 - Display Cover or 
Overlay comes in many styles 

Fig 2 - Field Replaceable Totalizer 

Fig 1 - Standard Display Board 

Display Board and Overlay 
The display board for each model Horizon 2 is the same. Therefore, all 
you need to stock is one display board to service all the models. The 
only difference is how many totalizers come on the board. There is one 
totalizer per straight grade. So, on a 2 product non-blender you would 
have only two totalizers. Also, for a blender, say a 3 + 1, you would 
have 3 totalizers, two for the gas straight grades and one for the diesel. 
See figure 1. 
 
The totalizer is replaceable in the field. If you need to swap out the 
display board you can take the totalizer from the old board and put it 
onto the new board.  See figure 2. 
 
Also, the display cover or lens will be different depending on how many 
products/prices the dispenser will have. Also, horizon 2 dispensers 
currently only support single tier pricing, so only one price per product 
can be displayed.  See figure 3. 
 
Testing the Dispenser Metering System for Accuracy 
It is very easy to determine whether the dispenser is pumping 
accurately and a technician should know how to do this to show his 
customer. This test will involve the following tools: 
1. Test Can 
2. Managers Keypad 
3. Paper and pencil  
 
Prepare the dispenser 
Step 1 - Put the pump in standalone in mode 21. 
Step 2 - For the product that you want to calibrate, view the 
electromechanical totalizer. See Figure 4. Pump some fuel into a test 
measure or other container until you see the totalizer “flip” over to the 
next whole unit (the rightmost digit on the totalizer flips to the next 
number) and then stop pumping.  
Step 3 - Record the totalizer reading on a piece of scrap paper. We 
want to be able to view the totalizer counting gallons along with the 
electronic totals in the display. 
Step 4 - Go into Managers Mode 26 (Meter Totals). You will see 
displayed the running meter total for product A. Record that number. 
See Figure 5. In the next step we will be resetting this number to zero.  
Step 5 - In order to have a fresh starting point we will be resetting the 
shift totals for the meters in mode 26. So, while viewing mode 26 press 
0 on the keypad. A message comes up that says “ENTER RESETS”. 
See Figure 6.  Press ENTER and the display should go to zero. The 
display in mode 26 should now say 000.00. See Figure 7. 

Display Board 
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Fig 12 - Totalizer before and 
after readings 

Fig 11 - Reading the totalizer 
after the measure 

Fig 10 - Mode 26 total for the 
product you tested 

Fig 9 - Stop the test measure 
at the exact amount 

Fig 8 - Pumping the test 
measure 

Next -  Measuring Using a Test Can 
Step 6 - Pump the test measure amount (example: 5 gallons or 20 
liters) into the test can. See Figure 8. Make sure you stop at the test 
measure amount. You can pump in fast flow until you get close to the 
end of the sale but then slow down towards the end. Do not overrun. 
See Figure 8. 
Step 7 - Go back to mode 26 and check your total for the product that 
you just pumped. It should say 5.00 (if you pumped 5 gallons). See 
Figure 9.  Does it say the exact same amount that you just pumped? It 
should.  
Step 8 - Look at the electromechanical totalizer. Does it show 5 gallons 
( or 20 liters) more than the number you recorded previously? In other 
words, since you pumped 5 gallons according to the electronic display, 
did the electromechanical totalizer increment 5 units as well? See 
Figure 10. It should have. The totalizer reading after minus the totalizer 
reading before equals the volume pumped. See Figure 11. If it didn’t try 
this procedure two or three more times until you are sure whether the 
totalizer is working properly or not. 
Step 9 -  Look in the test can. Did the pump measure the correct 
amount of fuel? Is it within your area’s guidelines? 
  
If the test can has the correct amount of fuel, and the electronic total in 
mode 26 shows the correct amount, and the electromechanical totalizer 
shows the correct amount then the system is measuring accurately.  
 
If the test can is off, follow the calibration procedures found in your 
installation manual and repeat the test. 
 
If your measurements are off and you would like some help call 
Technical Support at 1-800-423-6638. 

Display Board 
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Notes: 

Display Board 
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Back-Light Circuit Board Assembly Part Number - 106143 
• Used to illuminate the Money / Volume and PPG Displays. 

 
NOTE:  There is a  jumper on the Display Board (see figure 1) that needs to 
be across pins 1+2 for 24 vdc so that the backlight board gives full 
luminescence.  If the jumper is on pins 3+4 then the Display Board will only 
provide 12 vdc causing the display to appear very dim.   
 
Theory of Operation 
There is a customer display board on each side of the dispenser (if it’s a 2 
sided dispenser). This display is used for the customer to view sales and 
pricing information as well as certain prompting messages. This display gets 
its lighting from a backlight board. The backlight board is simply a board with numerous LED’s mounted 
to it. This board has no “smart functions”. It is simply a light source so that the customer can read the 
display information. The Backlight circuit is tied to the dispenser electronics and turns “on” whenever the 
dispenser has normal power. 
 
The backlight gets it’s main power from the display board through a small 2 wire connection. This is +24 
vdc. If the dispenser looses power or the main power drops below approximately 75 Volts AC then the 
Power Fail circuit takes over and the backlight board is turned off. 
 
There is also a “diffuser” plastic piece mounted in between the display and the backlight board. A series 
of studs holds the boards in place. 
 
Description of Controls - There are no controls on this board. 
 
LED’s - Numerous LED’s are on this board but they serve no function other than as a light source. 
 
Test Points - There are no test points on this board. 
 
Terminal Strips, Connectors and Pinouts - The following is a description of  the connections to the 
terminal strips and pinouts of all the connections on the display board. 
 
J1 - Power to the Backlight Board 
Pin 1 - +24Vdc 
Pin 2 - Ground 

Backlight Board 

Figure 1   

3  1 
4  2 

Jumper Located on Display 
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Intrinsically Safe Barrier (ISB) Board Assembly Part Number - 105660 
 
• Provides an intrinsically safe barrier between the CPU and the Pump Handles and the Pulsers. 
• Contains fuses and zener diodes that “Short” any high voltages and electrical current “away” from 

the handles and pulsers in the hydraulic area of the pump. 
• Routes handle and pulser signals to the CPU board. 
• There is one Barrier Module for side 1 and 1 for side 2. They are identical/interchangeable and have 

the same part numbers. 
 
WARNING   
The Intrinsically Safe Barrier module has special fuses that are soldered onto the board and CANNOT 
BE REPLACED in the field. If a barrier board has blown a fuse the board must be sent back to the 
factory for repair. If you try to field repair this board injury or death could result due to an explosion or fire 
at the pump. 
 
The Pulser Barrier Boards need are covered by a metal cover.  Always replace the metal cover after 
servicing the equipment. 

Intrinsically Safe Barrier Board 
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Theory of Operation - The Intrinsically safe barrier modules provide intrinsic safety protection to the 
handle and pulser circuits located in the lower half of the dispenser in the hydraulic area. These circuits 
are designed with fuses and zener diodes to prevent any potential energy from entering the hydraulic 
area so that under no condition will there be enough energy to create an electrical “spark”. Without a 
“spark” there can be no explosion due to vapors. This is the definition of an Intrinsically Safe Circuit  as 
found in the National Electrical Code (N.E.C.).  There is one Intrinsically Safe Board (ISB) for side 1 and 
one for side 2. The boards are identical. The fuses on these boards cannot be replaced in the field as a 
UL requirement. These boards are covered with a metal cover to protect the circuits from an inadvertent 
short and the covers should always be in place when the dispenser is in operation. The ISB’s do not 
have any discreet or “smart” components. There are two ISB’s on a two sided dispenser, they are 
identical and are interchangeable. 

The pulser information for each side of the dispenser is carried on a ribbon cable that “daisy chains” 
from one pulser to the next. This ribbon cable connects from connector J2 of the Barrier Circuit, runs 
through a potted conduit between the upper portion (electronics area - high voltage) section of the 
dispenser to the lower portion (hydraulics area - low voltage) section of the dispenser. Refer to the 
section on Pulsers to find out more about how the pulsers work. 

The handle switch information for each side of the dispenser is carried on a 2 wire cable that connects 
from the J3 connector on the Barrier Circuit , runs through the same potted conduit between the upper 
portion (electronics area-high voltage) section of the dispenser to the lower portion (hydraulic area-low 
voltage) section of the dispenser, where it connects to the first handle switch. If there is more than one 
handle switch per side, a two wire cable is daisy chained to the next handle switch. Refer to the section 
on handle switches in this manual. 

Description of Controls - There are no controls on this board. 

LED’s - There are no LED’s on this board. 

Test Points - There are no test points on this board. 

Terminal Strips, Connectors and Pinouts - The following is a description of  the connections to the 
terminal strips and pinouts of all the connections on the Barrier board. 

J1 - This connector connects  to J10 (side 1) on the bottom of the CPU to the Barrier Board. It is a direct 
connection (no cable). This connection sends power and communication signals to the pulsers and 
handle switches. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  Pump Handle (+)   Bi-Directional  Direct Connection 
Pin 2  Gnd      
Pin 3  Interrupt    Out 
Pin 4  Gnd 
Pin 5  Pulser D Lag (phase 2)   Bi-Directional 
Pin 6  Gnd 
Pin 7  Pulser D Lead (phase 1)  Bi-Directional 
Pin 8  Gnd  
Pin 9  Pulser C Lag (phase 2)   Bi-Directional 
Pin 10  Gnd 
Pin 11  Pulser C Lead (phase 1)  Bi-Directional 
Pin 12  +12 Vdc 
Pin 13  Pulser B Lag (phase 2)   Bi-Directional  Direct Connection 
Pin 14  +12 Vdc        . 
Pin 15  Pulser B Lead (phase 1)   Bi-Directional   . 
Pin 16  +12 Vdc        . 
Pin 17  Pulser A Lag (phase 2)   Bi-Directional   . 
Pin 18  +12 Vdc        . 
Pin 19  Pulser A Lead (phase 1)   Bi-Directional   . 
Pin 20  +12 Vdc        . 

Intrinsically Safe Barrier Board 
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J2 - Pulser Ribbon Cable Connection 
Pin #  Signal     Direction  AWG & Color 
Pin 1  +5 Vdc     Out   Ribbon Cable 
Pin 2  +5 Vdc     Out    . 
Pin 3  Gnd 
Pin 4  Gnd 
Pin 5  Pulser A Lead (phase 1)   In    . 
Pin 6  Pulser A Lag (phase 2)   In    . 
Pin 7  Pulser B Lead (phase 1)   In    . 
Pin 8  Pulser B Lag (phase 2)   In    . 
Pin 9  Pulser C Lead (phase 1)  In    . 
Pin 10  Pulser C Lag (phase 2)   In    . 
Pin 11  Pulser D Lead (phase 1)  In    . 
Pin 12  Pulser D Lag (phase 2)   In    . 
Pin 13  Interrupt (+)    Out    . 
Pin 14  Interrupt (-)    Out    . 
 
J3 - Pump Handle Connection - This is a two wire connection that communicates between the handles 
and the Barrier Board. 
Each handle switch has an electronic PC board with a jumper that has to be set to identify which handle 
it is (i.e. A,B,C,D etc.). Please see section on Handle switches. This cable connects to the Barrier Board 
on J3, runs through the same potted conduit as the pulser ribbon cable and then down to the first handle 
switch in the chain. Refer to the section on handle switches to find out how the cable connections work. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  Pump Handle (+)   Bi-Directional  Red 
Pin 2  Pump Handle (-)   Bi-Directional  Black 
 
PD1 - Chassis ground connection. Must always be connected when the dispenser is in operation. 

Intrinsically Safe Barrier Board 
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Pulser Board Assembly Part Number - 106274 
 
• Pulser provides two separate channels or “phases” of “square wave” pulse information that 

represents the amount of fuel passing through the meter.  
• One dual phase pulser is mounted to a tamper proof “Buttercup” to the top of each meter.  
 
Theory of Operation 
Dual Phase Pulsers -  Horizon 2 pulsers are dual phase electronics pulsers that pulse at a rate of 1024 
pulses per gallon. The “Dual Phase” design is to prevent tampering. These pulsers are physically 
mounted to the output shaft of the meter. As fuel flows through the meter, the output shaft rotates and 
turns the pulser.  Eight rotations of the meter represents one gallon of fuel.  
 
The pulser is an optically coupled device with a spinning disk with two infrared beams and outputs 2 
separate phases of square wave pulses 90 degrees out of phase with each other. We call these two 
phases phase 1 and phase 2 or “Leading” and “Lagging” phases. These signals are routed through a 
ribbon cable connection, in a daisy chain fashion where it connects through the “flame deck” to the 
barrier board for that side. There it connects to the CPU board for processing. The pulsers operate off a 
regulated +5volt dc signal that was created from a +12volt supply. When the valves are closed and there 
is no fuel flow, there should be no pulses output from the pulser. The pulser only generates pulses as it 
is turning. As it is turned by the output meter shaft it generates pulses, and sends these pulses to the 
CPU board through the ISB for that side. The CPU counts the pulses and performs the mathematical 
computations to covert this information to a display readout that shows the volume and it’s 
corresponding computed currency value on the main display. The CPU and the pulser works in 
conjunction with one and another. For example, the CPU first opens the slow flow portion of the 2 stage 
valve. At this point the CPU is making sure that both phases are working. If one of the phases of the 
pulser is not working, the dispenser will never come out of slow flow. After 9 good pulses are received 
from both phases, the system opens up the high flow portion of the 2 stage valve and full flow is 
achieved. Generally, a retail dispenser in fast flow puts out a maximum of 10-12 gallons per minute 
maximum due to state and federal regulations. 

Pulser Circuit 
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Error checking 
The dual phase pulsers allow for error checking. One phase is used to check the other. For example, 
after pumping 1 gallon of fuel the CPU should see approximately 1024 pulses from each phase. There is 
a built in diagnostic where if the CPU sees more than 15 consecutive missing pulses from one or the 
other of the phases it will stop the sale and post an error message on the display of the side of the 
dispenser with the error. Also, on a blending dispenser, if one or the other product going into the mix is 
dispensing too slowly, an error will result. We know this because we read the pulse output which tells us 
how much fuel is being pumped from each product. Errors are stored in a diagnostic history file and any 
error that occurs can be cleared by removing and replacing the hose from the nozzle boot. Also, if the 
pulser is disconnected, an error will result. 
 
The pulser information for each side of the dispenser is carried on a ribbon cable that “daisy chains” from 
one pulser to the next. This ribbon cable connects from connector J2 of the Barrier Board, runs through 
a potted conduit between the upper portion (electronics area - high voltage) section of the dispenser to 
the lower portion (hydraulics area - low voltage) section of the dispenser. This ribbon cable connects to 
pulser connector J2 to the first pulser in the loop. Usually this is the “A” product. If there is more than one 
product (pulser) then another ribbon cable connects from the first pulser J3 (back) connector to the next 
pulser J2 (front) connector. And it works like this for the remaining pulsers except for the last pulser for 
that side in the loop. On the last pulser, a jumper must be placed across the last set of pins on J3 to 
identify that pulser as the last pulser in the loop. See figure on previous page. 
 
J1 - Pulser Connection - Not Used 
 
J2 - Connector - 14 Pin ribbon cable connection. This ribbon cable contains +5 Vdc power and 
communication signals for up to four dual phase pulsers. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  5 Vdc     In   Ribbon Cable 
Pin 2  5 Vdc     In    .  
Pin 3  Gnd      In    .  
Pin 4  Gnd     In    . 
Pin 5  Pulser A phase 1   Bi-Directional   . 
Pin 6  Pulser A phase 2   Bi-Directional   . 
Pin 7  Pulser B phase 1   Bi-Directional   . 
Pin 8  Pulser B phase 2   Bi-Directional   . 
Pin 9  Pulser C phase 1   Bi-Directional   . 
Pin 10  Pulser C phase 2   Bi-Directional   . 
Pin 11  Pulser D phase 1   Bi-Directional   . 
Pin 12  Pulser D phase 2   Bi-Directional   . 
Pin 13  Interrupt (+)    Bi-Directional   . 
Pin 14  Interrupt (-)    Bi-Directional   . 
 
J3 - Connector - 14 Pin ribbon cable connection to the next pulser J2 connector. 
Pin #  Signal     Direction  AWG & Color 
Pin 1  5 Vdc     In   Ribbon Cable 
Pin 2  5 Vdc     In    .  
Pin 3  Gnd      In    .  
Pin 4  Gnd     In    . 
Pin 5  Pulser A phase 1   Bi-Directional   . 
Pin 6  Pulser A phase 2   Bi-Directional   . 
Pin 7  Pulser B phase 1   Bi-Directional   . 
Pin 8  Pulser B phase 2   Bi-Directional   . 
Pin 9  Pulser C phase 1   Bi-Directional   . 
Pin 10  Pulser C phase 2   Bi-Directional   . 
Pin 11  Pulser D phase 1   Bi-Directional   . 
Pin 12  Pulser D phase 2   Bi-Directional   . 
Pin 13  Interrupt (+)    Bi-Directional   . 
Pin 14  Interrupt (-)    Bi-Directional   . 

Pulser Circuit 
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Fig 2 - Ribbon cable daisy chain 

Figure 1 - Ribbon cable for 
each side from electronics 
section.  

Fig 3 - Ribbon cable 
connection 

Jumper 
across pins 

13+14 on 
last pulser 

J3 - Rear J2-Center 

Connecting Pulsers  
The pulsers connect to the Intrinsically safe Barrier Board through a 
ribbon cable in a daisy chain fashion. There are 2 Barrier boards, one 
for side 1 and one for side 2. All of the pulsers for side 1 connect to the 
barrier for side 1 and all of the pulsers for side 2 connect to the barrier 
for side 2.  
 
The ribbon cable from the barrier board comes through the “flame deck” 
and connects to the first product pulser (usually “A” product) and then (if 
there is more than 1 pulser) another ribbon cable daisy chains to the 
next pulser. See Figures 1 and 2. 
 
The ribbon cable has notches so that the cable cannot be put on 
backwards. If you look at figure 3 you will notice that there are 2 
connectors on the pulser. The one in the center is the input connection 
from the barrier (if it’s the first pulser) or the input from the previous 
pulser. This is connector J2. The rear connector in figure 3 (to the right) 
is the output connector to the next pulser or if it is the last pulser in the 
chain will have a jumper across the last row of pins. This connector is 
J3. 
 
Warning - When connecting a pulser NEVER connect a pulser or 
disconnect a pulser without turning off the dispenser power and 
battery. You will damage the pulser or the Intrinsically Safe Barrier 
circuit if you do. 
 
Test Points - There are no test points in the pulser circuit. 
 
LED’s - There are no LED’s in the pulser circuit 

Pulser Circuit 
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Magnetic Pump Handle Assembly Part Number - 106062 
• Signals the CPU that a customer is requesting product at a fueling point when the nozzle is removed 

from the boot or the lift lever is raised. 
• Signals the CPU to display the price for the chosen product 
 
 Theory of Operation - Handle Switches -  Handle switches allow the system to know what product the 
customer wants to dispense and signals the CPU to turn on the proper pump motor. The handle switch 
uses a “reed” style proximity switch in conjunction with a magnet to signal when the nozzle has been 
removed from the boot or when the handle has been lifted (lift lever).  
 
In the nozzle boot there is a spring loaded flapper. Attached to the flapper is a magnetic pickup. When 
the nozzle is removed from the nozzle boot the spring loaded flapper moves bringing the magnet in 
proximity to a reed switch on the handle circuit board. When this happens, the reed switch is pulled in 
completing a circuit and sends an output voltage (somewhere between 2.330 and 3.000 Vdc)to the 
CPU. Each handle produces a specific voltage that allows the CPU to identify which handle is on (A,B,C, 
or D). Then the CPU knows what product is being requested and sends the appropriate +12 volt dc 
signal to the appropriate relay to turn on the appropriate motor. It also causes the CPU to send the 
proper price display to the correct price window on the display board. When the handle is returned to the 
nozzle boot this signals that the sale is complete and the CPU sends this information to the Point of Sale 
device (if there is one) so that the sale may be collected. The valve should close immediately (less than 
1/2 second) after the handle is hung up. The sale cannot be collected unless the handle switch is off.  
The same theory of operation applies if you have a lift lever instead of a flapper/nozzle boot. 
 
There are LEDS on the CPU that can tell you if the handle switch has been lifted. There are also 
diagnostics for the handle switch. These topics will be covered later in this section and in Diagnostics. 

Handle Switch Circuit 

Current production handle board uses wire and barrel 
connectors. Original version of board used shunt jumpers. 
Programming remains the same for either board type. This new 
board has the same p/n as the original board.  

Original version of board uses shunt 
jumpers. 

New style magnetic switch. Original style glass “reed” switch. 
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Magnetic or “Reed” Switch 

A B C D 
Fig 3 - Jumper across 1&2 
identifies handle D. On current 
production handle boards use 
the wire and barrel connectors 
to select  handle location. 
Refer to picture at beginning of 
this section. 

Fig 2 - Nozzle removed, 
magnet drops in proximity to 
the reed switch, completing the 
circuit 

Fig 1 - Nozzle hung up. 
Magnet away from circuit 

Handle Switch Location 
The handle switch is located either in the area of the flapper or by the 
lift lever depending on which style you have of handle you have. The 
electronics are the same on both and so is the cabling. 
 
When the nozzle is hung up the spring loaded flapper moves the 
magnet away from the pc board and the reed switch. See Figure 1. 
 
With the nozzle removed the spring loaded flapper drops the magnet 
(encased in the white plastic piece) in proximity to the reed switch on 
the pc board. See Fig 2. The reed switch completes a circuit which 
sends an output voltage through the black/red cable to the barrier board 
and on to the CPU. 
 
Setting the jumpers on the handle switch board -  
Each handle switch has an electronic pc board. This board has several 
electronic components including a jumper pad. You set the “address” of 
the handle by how you set this jumper.  
 
The Jumper pad is labeled as JP1 and should be set as follows: 
• Jumper across 1&2 for product D 
• Jumper across 3&4 for product C 
• Jumper across 5&6 for product B 
• Jumper across 7&8 for product A 
 
Example: Jumper across pins 1&2 would be for handle “D”. See Figure 
3. 
 
General rule for setting jumpers on handle switch boards - From 
the side of the dispenser that you are standing on, the leftmost handle 
is always “A”, to the right of that one is “B” if there is another to the right 
of that one is “C” and to the right of that one is “D”. The jumpers should 
be set up accordingly. It doesn’t matter what side you are on. If in 
doubt  call Technical Support at 1-800-423-6638. 

Handle Switch Circuit 
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From the side you are standing on the leftmost 
handle switch should be set as the “A” handle 
Switch. If there is another handle to the right it 
will be set for “B”.  

Handle Switch Circuit 

From the side you are standing on, the leftmost 
handle will always be set for “A”, if there is an-
other handle to the right it will be “B”, if there is 
another to the right of that one it will be “C” and 
if there is another handle to the right of that one 
it will be “D”. This will work no matter what side 
you are on, the leftmost handle will always start 
with “A” and work to the right. 

Handles “A”, “B”, “C” and “D” Handles “A” & “B” 
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Test Points -  You can measure for proper handle switch voltages on 
the CPU board on TP1 (side 1) and TP2 (side 2). This is normally not 
done in the field. Also, these bias set points can be adjusted using the 
blue potentiometers located on the lower left of the CPU board. 
 
Warning! - Do not attempt to adjust these voltages in the field without 
contacting Bennett Technical Support. 1-800-423-6638. 
 
Test Point TP1 -  This is the voltage for the handle circuit side 1. 
Depending on what handle is lifted will be a different voltage for the 
handle detect circuit. The expected voltages for the different handles 
are as follows: 
• Handles Off (side 1) - 3.00 volts dc 
• Handle A - 2.790 volts dc 
• Handle B - 2.730 volts dc 
• Handle C - 2.620 volts dc 
• Handle D - 2.330 volts dc 
 
There is a potentiometer that can be used to adjust the bias set point voltage to 3.000 volts dc if 
necessary. This is not normally done in the field. The potentiometer is RV1for TP1. This is done with all 
handles hung up for that side. 
 
Test Point TP2 -  This is the voltage for the handle circuit side 1. Depending on what handle is lifted will 
be a different voltage for the handle detect circuit. The expected voltages for the different handles are as 
follows: 
• Handles Off (side 2) - 3.00 volts dc 
• Handle A - 2.790 volts dc 
• Handle B - 2.730 volts dc 
• Handle C - 2.620 volts dc 
• Handle D - 2.330 volts dc 
 
There is a potentiometer that can be used to adjust the bias set point voltage to 3.000 volts dc if 
necessary. This is not normally done in the field. The potentiometer is RV2 for TP2. This is done with all 
handles hung up for that side. 
 
Test Point TP3 - 3.000 volts dc (adjust RV3 for TP3) 
 
Note: On some of the very first Horizon 2 dispensers the operating voltage was +5 volts NOT +3 volts. If 
you run across one of these sites call Technical Support since those are special boards. 1-800-423-
6638. 

Fig 4 - Potentiometers RV1 
and RV2 can adjust the 
setpoint voltage for the 
handles. 

Handle Switch Circuit 

TP1 

TP2 
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Fig 7 - Current production 
handle switch. Uses the same 
part number as the original 
production board. 

Black 

Magnetic or “Reed” Switch 

Fig 6 - Example of how to hook 
up handle switch wires. 
Original production Handle 
Switch board 

Fig 5 - Handle switch wires 
daisy chained. 

Fig 4 - Handle and pulser 
cables from head to hydraulic 
area 

Connecting the Handle Switches 
The handle switch cable is a black/red 2 wire cable that connects the 
barrier board for that side with the handle switch or handle switch 
“chain” for that side. It comes from the barrier board, passes through 
the same potted conduit as the ribbon cable for the pulsers (see Figure 
4)  and connects to the first handle for that side. 
 
If there is more than one handle per side you have to connect the 
handle switches in a “daisy chain” fashion as shown in Figure 5. 
 
The general rule is that the red wires go to the “odd” numbered 
terminals and the black wires go to the “even” numbered terminals. 
There are 4 terminals on this board marked T1-T4. If you look at the 
board with the “Reed” switch facing up, then the top left terminal is T1 
and T2 is below that. The top right is T3 and below that is T4.  
 
General Rule: 
Red to Odd numbered terminals (T1 or T3) 
Black to Even numbered terminals (T2 or T4) 
 
Example: A dispenser with 2 handles per side would connect in the 
following manner: See Figure 6 
 
Step 1: The red/black 2 wire coming from the barrier in the head would 
go to the “A” handle first and the red would connect to T1 and the Black 
would connect to T2. 
 
Step 2: The daisy chain cable to the next handle would  go like this: 
Red wire from T3 on the first handle switch to T1 on the next handle 
switch and the black from the first handle switch terminal T4 to the next 
handle switch T2. 
        

Handle Switch Circuit 

Black 

Red 
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Extinguished 

Side 1 Lower 

Side 2 Upper 

Fig 2 - Side 2 handle “A” 
removed. 

Fig 1 - All handles hung up for 
both sides 

Light Emitting Diodes (LED’s) - The CPU board contains a series of 
LED’s that indicate the status of the handle switches for side 1 and 2. 
They can be viewed on side 2 of the dispenser and are located on the 
lower left side of the CPU board. If the LED is ON the handle is hung 
up. If the light goes out it is hung up. 
 
Example: Figure 1 shows All LED’s illuminated. The top row are 
Handles A, B,C and D for side 2 from left to right and the bottom row 
shows side 1. 
 
Figure 2 shows what would happen if side 2 handle “A” were lifted. 
 
Handle Switch LED’s -  
LED D18 -  Pump Handle side 1 product “A” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted . 
LED D19 -  Pump Handle side 1 product “B” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D20 -  Pump Handle side 1 product “C” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D21 -  Pump Handle side 1 product “D” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D22 -  Pump Handle side 2 product “A” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D23 -  Pump Handle side 2 product “B” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D24 -  Pump Handle side 2 product “C” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
LED D25 -  Pump Handle side 2 product “D” - This LED is lit when the 
handle is hung up. Unlit when the handle is lifted  
 
 
 
 

Handle Switch Circuit 
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VeriFone Everest DCT (card reader system) - Components: 
• Card readers, VeriFone Interface Board (VIB) and receipt printer in the pump 
• MSM (Debit) or DUKPT (Debit) or Credit Only IC Box in the store 
• B/B Converter in the I/C box 
• VeriFone Ruby 
• 232 cabling and field wiring 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VeriFone Everest Card Reader with IC Box to the VeriFone Ruby System 
• Card reader at the dispenser runs credit and or debit cards at the dispenser 
• Uses standard Credit, Credit/DUKPT or Credit/Master-Session Debit IC Box 
• Connects to the IC box using RS485 communication and from the IC box to the Ruby using RS-232 

communication 

VeriFone Card Reader Interface 
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MSM box. This is where all of 
the (3 wire runs) for the card 
reader communication plug 
into the “fan out” board. 

Fan Out Board 

+12volt Transformer 

MSM 
Module 

TS4 connection from left to 
right is terminal 20 (rs485+), 
21(common) and 22 (rs 485-) 

Theory of Operation 
Bennett Horizon 2 dispensers use the VeriFone Everest PLUS card 
reader at the dispenser to run credit and/or debit cards without the 
customer having to come into the store. 
 
These card readers communicate with the VeriFone Ruby Point of Sale 
console. Currently only the VeriFone Ruby supports the Horizon 2 
dispenser. 
 
One card reader is installed at each fueling point in the electronics 
head. There can be up to 16 card readers at a typical site although 
most sites use far less than this. Although the card reader is installed IN 
the dispenser, it is not PART OF the dispenser. What that means is that 
the card reader sits inside the dispenser, gets power from the dispenser 
(+12 volts and +24 volts) but does not communicate with the dispenser. 
The communication between the card reader to the Point of Sale 
passes directly through the dispenser. This will be discussed in greater 
detail later. 
 
On a two sided dispenser both card reader channels are routed to the 
Power Distribution Board to TS4 through some internal wiring for output 
to the IC box in the building. This terminal strip is the RS485 
communication channel connection and field wires connect from here to 
the IC Box located in the building. The field wire we use for this is 
twisted 3 wire at three twists per foot. We do not use shielded cable 
because shielded cable distorts the waveform causing communication 
problems in this type of communications. 
 
The Bennett IC Box 
The Bennett IC box is strictly for the card reader communication link to 
the Ruby. This box is where all the card readers tie to a common point 
called a “fan out” board.  In this box is also a B/B converter that 
converts RS485 to RS232 for Ruby communication. The IC Box is 
usually located in the building, in the back room. It looks very similar to 
the Bennett model 515 box from the outside. The IC box handles the 
card reader information and the 515 box handles the pump 
communication. They are separate boxes and do different things so 
don’t confuse them. 
 
There are two types of IC boxes for use with this system. This is a 
Bennett box not a VeriFone box. The two types of boxes are: 
 
1. Standard credit only or DUKPT debit 
2. Master - Session Debit.  
 
The Master-Session style box is shown at the right. A Master-Session 
box contains: 
 
1. Fan out board 
2. MSM module (terminal)  
3. Power Supply (VIB) and transformer 

VeriFone Card Reader Interface 
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8 sets of on/off switches can 
be used to “isolate” a bad 
channel. Make sure they are 
“on” for normal operation. 

FAN OUT Board 

To B/B converter 

8 sets of terminals marked 1- 
8. Each one has a (+), 
(common), and (-) from left to 
right. These are the terminals 
where the field wires connect. 
Also the MSM module can 
connect to any of the 8 
channels not being used. The 
B/B connects to the top set of 
terminals. 
 
The fan out board also has 
easy On/Off switches to isolate 
a  c h a n n e l  d u r i n g 
troubleshooting. Make sure 
this switch is on if you want 
that channel to communicate 
with the Ruby. 

The standard IC box or the DUKPT box only contains the fan out board. 
The fan out board is where all the communication channels from the 
dispensers tie in. This board has 8 sets of terminals for dispensers 1-8 
(8 dispensers=16 card readers). These terminals are marked (+), (-) 
and common. Dispenser (+) connects to fan out terminal (+) and so on. 
 
Always make sure that the connection from the dispenser is going to 
the proper terminals on the fan out board or you will loose 
communication with the Ruby. 
 
In the IC box you also have some easy Off/On switches for each of the 
8 channels. You can use these switches to isolate a bad channel if you 
have a malfunction.  
 
It does not matter which set of terminals you connect your field wires to 
as long as you get the polarity correct. There is no numbering system 
on the fan out board although most electricians connects pump 1 to 
terminal 1 and pump 2 to terminal 2 etc. 
 
An MSM IC box also contains an MSM module and a power supply 
board and transformer. This transformer plugs into the wall and sends 
+12 volts dc to the MSM module. The MSM module is used for Master/
Session debit applications only. The MSM module mimics Dresser 
Wayne debit. This is why the Ruby is programmed for Dresser/Wayne 
DCR protocol. This will be discussed later. 
 
The MSM module also has 3 wires that connect to the (+), (-) and GND 
connection on any unused set of the 8 terminals. 

VeriFone Card Reader Interface 



79 106797 Rev D 04/06 

LED’s 

Switch -  Set for 2W 

  (-) 
Red 

B/B connects to the top of the 
Fan Out Board 

B/B Converter From the IC box to the Ruby  
From the dispensers to the IC box is RS 485 communication which 
allows runs of up to 1000 feet. From the IC Box to the Ruby we must 
change communication protocol over to RS232 so that the Ruby can 
communicate with the card readers. All Ruby com ports speak “RS232”. 
To do this we have a B/B converter which converts from RS485 to 
RS232 protocol. 
 
This converter connects to the top end of the fan out board with a red, 
white and black connection. The wires are marked (+), (-) and GND. 
The red wire from the B/B connects to the neg (-) connection, the White 
wire connects to the pos (+) connection and the black wire connects to 
the GND (ground) connection. 
 
The B/B converter converts from RS485 to RS232 for the Ruby. From 
the B/B an RS232 cable connects to the Ruby which should be no more 
than 100 feet away. If the Ruby is over 100 feet away then you might 
loose communication between the Ruby and the card readers. 
 
On the B/B there are two LED’s. Transmit and Receive. These LED’s 
are normally flickering or blinking when the card readers are 
communicating with the Ruby. If they are not, there is no 
communication. 
 
Also, there is a switch. The switch has two positions. Either 2W or 4W. 
Set the switch for 2W. This determines how many lines of information 
appear on the card reader display. 

VeriFone Card Reader Interface 

  (+) 
White 

Black 
Common 
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Fig  - Connecting the Card 
Reader rs2332 connection to 
com 9 on the Ruby. 

Fig  - DCR connects to com 9 
and fuel com connects to com 
6 

From the IC Box B/B connector, an RS232 cable connects to the Ruby. 
The Gemstall program that you use to load the ruby generally defaults 
to com port 9 for the Dispenser Card Reader (DCR). Use the default 
and connect the cable to com port 9 on the Ruby from the Bennett IC 
Box. 
 
Also, the fuel com from the Bennett model 515 box connects to Com 6 
(which is also the default of the Gemstall program for the fuel 
communication channel). 
 
Refer to the figures. 
 
Make sure you have the Ruby powered off before you make the RS232 
connections. 
 
DUKPT versus Master Session - When debit cards are used, whether 
at the dispenser or inside the store, an encryption system must be in 
place. The encryption system is in place to “encode” the personal 
identification numbers (PIN) that the customers input at the card 
readers. The reason why the pin numbers must be protected is so that 
if the card is stolen or lost, it is useless without the pin and this protects 
lost or stolen cards from being used. The two methods that the banking 
system uses for this is called Master/Session and DUKPT encryption. 
 
Master/Session - Encryption system where the encryption key is 
changed after each “session” or shift. 
 
DUKPT - Derived Unique Key Per Transaction. Each time a debit card 
is used a new encryption key is used. This is the most secure method 
and is the one the industry is moving towards for all debit transactions. 
 
 

VeriFone Card Reader Interface 
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Pink wire always plugs into pin 
1 

The nine pin connector J1 
showing the “top” row facing 
down. 

VeriFone sub-system.  Cable 
from the VIB goes to the 
product select board 

Components inside the dispenser 
On each side of the dispenser, mounted on the door are the following 
components: 
 
1. Card Reader (DCT) and cable and mounting bracket 
2. VeriFone Interface Board (VIB) 
3. Printer 
 
The VIB is connected to the dispenser with a multi-colored cable that 
connects to the Product Select Board. This is where the data signals 
(RS 485) and the power comes from. 
 
The card reader terminal is also connected to the VIB through a small 
22 conductor cable. This cable is for data and power as well. 
 
The thermal printer is also connected to the VIB through a 50 pin ribbon 
cable. This cable is also for data and power. 
 
Power and Data Cable to the VIB 
There is also a 9 pin male connector used to connect to a laptop which 
can be used to load the “Bennett Signature Files”.  
 
When the dispenser is in operation and the card reader system is 
installed, the card reader gets data and power on J1 of the VIB. There 
are 9 conductors on this cable. 
 
The top row of this cable has three wires, Blue, Red and Orange: 
Blue - Reset signal from CPU. Causes the card reader to reboot. 
Red - +12 volts d.c. This is power for the Card Reader 
Orange - +24 volts power for the printer. 
 
The middle row of this cable has another three wires. They are the 
RS485 communication wires that connect the card reader com to the 
DCT terminal strip on the Power Distribution board which then connects 
to the field wires for the DCTs. These wires are white, brown and 
orange: 
White - RS 485(-). Connects to TS4 terminal 22 
Brown - RS 485 (Common). Connects to TS4 terminal 21 
Orange– RS 485 (+). Connects to TS4 terminal 20. 
 
The bottom row of the connector has 3 wires, all black. 
Black - D.C. Common 
 
Card reader cable 
The 22 pin card reader cable plugs into J3 of the VIB. Always make 
sure that the “pink” wire plugs into pin 1. The board is marked to show 
the pin numbers. If this connector is not on properly the card reader 
display will be blank. 
 

VeriFone Card Reader Interface 
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Normal Transactions: 
Cash Transactions  
A cash transaction is a “post pay” where the customer drives up, pumps 
fuel and then pays inside the store.  The customer presses the “pay 
inside” button. This signals the Ruby that the customer is requesting 
authorization to pump. The pump cannot pump fuel without the 
authorization from the console if the pump is in console mode.  
 
At the Ruby this “call in” signal is represented by the flashing car icon. A 
steady “Beep” is heard. 
 
The console can be set to release or approve all of the pumps 
automatically without the cashiers intervention, or the cashier can 
release the pumps with the “Approve (all)” button or just the fueling 
point number followed by the approve button. In this case the cashier 
hits the “approve all” button. This silences the call in “Beep" and 
authorizes the pump. 
 
After receiving the authorization from the console the card reader says 
something like “lift lever or select grade” (depending on whether this is 
a lift lever or push to start pump). In this case we’ll say it’s a lift lever. 
The customer lifts the lever and selects the grade. Once the start button 
is pressed (or the lever is lifted), since the pump has received 
authorization then the pump goes through the segment check (all 
8888’s) and then zeros the display and displays the selected price in 
the price window. 
 
The dispenser turns on the submerged pump or self contained pump 
and the proper valve opens. If the nozzle is being squeezed the fuel 
begins to flow. 
 
The Ruby displays the fueling message represented by the little “Fuel 
Nozzle Drop” icon. This picture also shows a “stacked” sale. ($) 
 
At the end of the sale the nozzle is hung up which ends that sale. The 
handle switch, whether it’s a lift lever or a nozzle boot switch is the 
official end of the sale as far as the POS is concerned. 
 
At the Ruby the sale “comes due” and must be cashed out. This is 
represented by the $ sign for that fueling point. 
 
After hanging up the hose and the sale comes “due” on the Ruby, the 
sale amount on the display at the pump should match the amount 
shown on the Ruby. 
 
The end of the sale at the pump shows $20.00.  At the Ruby, the total 
for that fueling point should also say $20.00. 

VeriFone Card Reader Interface 
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Card Transactions 
Credit Only 
For a site that only accepts credit cards, the card readers that are put in 
the pumps are standard Everest Plus without encryption. The card 
readers were ordered for a specific network (i.e. Buypass, SPS etc.) 
The IC box is a standard box with only the fan out board and the B/B. 
The Ruby is programmed with the proper PAK ( i.e. AMOPAK, 
SPSPAK, CITPAK etc.) for the network they are on. The Ruby has 
numerous parameters that need to be set up in order to process credit 
cards at the pump. This information can be found later in this section. 
Also, each card reader must be programmed with a unique address and 
set up for credit only. This information will also be covered later in this 
session. 
 
After all the equipment has been ordered, installed and setup properly 
and if the network has the site setup for credit, here’s what happens 
when a customer runs a credit card. 
 
The “idle” message at the card reader may vary but will say something 
like “press payment key or swipe card”. After pressing the “credit here” 
button it will say something like “insert card”. 
 
The card is swiped with the magnetic stripe oriented properly in the 
track of the reader. When the card is swiped, the data (card number, 
name and expiration date) is sent to the Ruby and then on to the 
network (via phone line modem, leased line or VSAT) to check the card 
for authorization (making sure the card has not reached it’s credit limit) 
and the ruby sends a message to the card reader that says “one 
moment please” or “processing card” while the card is being checked. 
 
Note - Ever wonder where the “Idle Prompt” and the “Start Fueling 
Prompts” come from? For a list of these prompts and how to set them, 
reference Table 3 later in this section. 
 
On the Ruby the icon that shows the credit card is being used is the 
little “car” symbol (not flashing). This tells the cashier that a credit card 
is being used at that fueling point. The cashier does not usually have to 
release the pump on a credit card sale. 
 
After the card gets authorized from the network, the Ruby sends down 
a message to the card reader display that may say something like “Lift 
Lever and Select Grade” 
 
The customer removes the hose and lifts the lever (on a lift lever pump) 
 
And then selects the grade using the product select keypad. 

VeriFone Card Reader Interface 
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If it is a “press to start” dispenser the message “Press Start” appears 
and the customer must press the start button for that grade. (A lift lever 
pump will not have a “Press to Start” message). 
 
Once the start button is pressed (or the lever is lifted), since the pump 
has, at this point,  received authorization then the pump goes through 
the segment check (all 8888’s) and then zeros the display and displays 
the selected price in the price window. 
 
The dispenser turns on the submerged pump or self contained pump 
and the proper valve opens. If the nozzle is being squeezed the fuel 
begins to flow. 
 
The Ruby displays the fueling message represented by the little “Fuel 
Drop” icon. 
 
During the fueling transaction the Ruby sends down a promotional 
message. This is a message that is programmed by the startup 
technician when programming the Ruby. It can say anything that you 
want. 
 
At the end of the sale the nozzle is hung up which ends that sale. The 
handle switch, whether it’s a lift lever or a nozzle boot switch is the 
official end of the sale as far as the POS is concerned. 
 
The customer cannot remove the nozzle and continue to pump until the 
whole authorization process begins again. At this point the message 
sent down from the Ruby might say “would you like a receipt” and the 
customer would press “yes” or “no” on the card reader.  
 
If he presses yes, the receipt would print and the customer would 
remove it. Duplicate receipts cannot be printed at the card reader, only 
at the POS. 
 
 

VeriFone Card Reader Interface 
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This card reader was 
encrypted for Phillips 66 using 
DUKPT debit. 

Card readers have a sticker 
that describes the oil company/
network and DUKPT or M/S 

A debit card transaction 
requires the customer to enter 
his Personal Identification 
Number (PIN) 

Card Transactions 
Debit Transactions 
The debit transaction works much the same way as any other credit 
card transaction with one exception. When the debit card user swipes 
their card at the dispenser, the Ruby sees it as a debit type card and 
sends down a prompt message to “Enter Pin”.  
 
Injection of the Card Readers  
The keypad injection encodes the pin number information before it is 
sent to the POS. The POS forwards this encoded pin number to the 
bank where it is decoded and verified. If it is a good pin then the bank 
authorizes the card and the Ruby releases the pump. All other parts of 
a debit transaction are the same. 
 
The card reader itself is also a little different from a standard credit card 
reader in that it has been specially “injected” (from Bennett) with the 
proper encryption code for this network. This will be covered later in this 
section. 
 
Here is an example of an Everest terminal that is encrypted for Phillips 
and DUKPT. This card reader would not work at any other site other 
than a Phillips 66 trying to use DUKPT encrypted debit.  
 
How do you check to see if you have the right card reader? You can 
find a sticker on the card reader unit that says what type it is. If you 
can’t find the sticker contact Technical Support. 
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Loading files from the Ruby 

Lost it’s Files 

Out of Service 

Setting up the System 
Programming the Everest Card Reader at the Site Start Up 
 
After the equipment is installed, there are several steps necessary to 
get all the equipment, (dispensers, interface boxes and the Ruby) 
communicating with one another. 
If you don’t have the system working properly you will not be able to run 
credit cards/debit cards at the pumps. Here are a couple of common 
messages and what they mean. 
 
Common Messages and what they mean: 
Out of Service - The “Out of Service” message means that the card 
reader is working but is not communicating with the Ruby.  
 
Download Needed - The “Download Needed” message means that the 
card reader has lost its Bennett programming files and needs to be sent 
back to the factory for re-programming OR you can program the card 
reader yourself using a laptop, a special Bennett cable and software. 
There is a kit available with instructions on how this is done. This will be 
covered later in this section. 
 
Debit Not Available - The “Debit Not Available” message means that 
someone has swiped a debit card or pressed the outside debit key but 
somewhere in the system there is a problem and debit cards cannot be 
run at this time until the problem is resolved. 
 
Loading - The “loading” message is a good sign. It means that the card 
reader is communicating with the Ruby and is downloading it’s files. 
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Programming the Card Reader   
For Credit Only Dispensers 
Make sure the dispenser is powered on and that the card reader display 
is on. It will probably say “out of service”. 
 
Service Tip! When programming the card readers at the site for the 
first time, it is likely that they all have the same address of “1”. For this 
reason it may be a good idea to disconnect the card reader field wires 
from TS4 on the Power Distribution Board so that all the card readers 
with the same address do not lock up the system. After the dispenser 
has been properly addressed you can re-connect the field wires. 
 
Entering the password: 
Step 1 - On the card reader keypad, press the “1” and “Enter” button 
simultaneously twice. It should say “Function Config”. 
 
Step 2 - The top right hand key is the right arrow and the left top key is 
the left arrow and the center key is the Accept key. Press the Accept 
key (top center). It should say “Type”. 
 
Step 3 - Press Accept again and it should say “Type”. 
Here is where we choose either “Debit”, “No Debit” or MSM. Right 
arrow until you see “No Debit” and press “Accept”. It should say “No 
Debit Set”. 
 
Step 4 - Press “CLEAR” to get back to the main menu. Then, right 
arrow until it says “Key Type”. You do not have to program this because 
we are not running debit so we don’t need an encryption “Key”. Press 
the right arrow until it says “Poll” and press “Accept”. Here is where we 
have to give the card reader an address so that the Ruby knows which 
one it is talking to. The choice here is either “MSM” or “CAT”. We are 
not concerned with the MSM address here because we are not running 
debit , but we do need to set the CAT address. Right arrow until it says 
“CAT” and press “Accept”. Enter the correct fueling point address and 
press “ENTER”. Press the “CLEAR” button 3 times to exit out. You are 
done programming this side of the dispenser credit only. Go to the next 
card reader to program it. 
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Programming the Card Reader  
For DUKPT Debit Dispensers 
Make sure the dispenser is powered on and that the card reader display 
is on. It will probably say “out of service”. 
 
Service Tip! When programming the card readers at the site for the 
first time, it is likely that they all have the same address of “1”. For this 
reason it may be a good idea to disconnect the card reader field wires 
from TS4 on the Power Distribution Board so that all the card readers 
with the same address do not lock up the system. After the dispenser 
has been properly addressed you can re-connect the field wires. 
 
Entering the password: 
Step 1 - On the card reader keypad, press the “1” and “Enter” button 
simultaneously twice. It should say “Function Config” 
 
Step 2 - The top right hand key is the right arrow and the left top key is 
the left arrow and the center key is the Accept key. Press the Accept 
key (top center). It should say “Type”. 
 
Step 3 - Press Accept again and it should say “Type”. 
Here is where we choose either “Debit”, “No Debit” or MSM. Right 
arrow until you see “Debit” and press “Accept”. It should say “Debit 
Type Set”. 
 
Step 4 - Press “CLEAR” to get back to the main menu. Then, right 
arrow until it says “Key Type”. You will have to program this because 
we are  running debit so we need an encryption “Key”. Press “Accept”. 
The choices here are DUKPT and MASTER. Select DUKPT and press 
“ENTER”. It should say “DUKPT KEY SET”. If the card reader is not 
encrypted with DUKPT it will also say “NO DUKPT KEY”. See figure. 
(For the purposes of this example we will assume that we didn’t get the 
no DUKPT key message.). Press the “CLEAR” button to return to the 
main menu. 
 
Step 5 -  Press the right arrow until it says “Poll” and press “Accept”. 
Here is where we have to give the card reader an address so that the 
Ruby knows which one it is talking to. The choice here is either “MSM” 
or “CAT”. We are not concerned with the MSM address here because 
we are not running Master/Session debit , but we do need to set the 
CAT address. Right arrow until it says “CAT” and press “Accept”. Enter 
the correct fueling point address and press “ENTER”. Press the 
“CLEAR” button 3 times to exit out. You are done programming this 
side of the dispenser for DUKPT debit. Go to the next card reader to 
program it. 

VeriFone Card Reader Interface 



89 106797 Rev D 04/06 

The card reader has an 
address that matches the 
fueling point number. This is 
the address the Ruby sends 
messages to.  

Programming the Card Reader  
For Master/Session Debit Dispensers 
Make sure the dispenser is powered on and that the card reader display 
is on. It will probably say “out of service”. 
 
Service Tip! When programming the card readers at the site for the 
first time, it is likely that they all have the same address of “1”. For this 
reason it may be a good idea to disconnect the card reader field wires 
from TS4 on the Power Distribution Board so that all the card readers 
with the same address do not lock up the system. After the dispenser 
has been properly addressed you can reconnect the field wires. 
 
Entering the password: 
Step 1 - On the card reader keypad, press the “1” and “Enter” button 
simultaneously twice. It should say “Function Config” 
 
Step 2 - The top right hand key is the right arrow and the left top key is 
the left arrow and the center key is the Accept key. Press the Accept 
key (top center). It should say “Type”. 
 
Step 3 - Press Accept again and it should say “Type”. 
Here is where we choose either “Debit”, “No Debit” or MSM. Right 
arrow until you see “Debit” and press “Accept”. It should say “Debit 
Type Set”. 
 
Step 4 - Press “CLEAR” to get back to the main menu. Then, right 
arrow until it says “Key Type”. You will have to program this because 
we are  running debit so we need an encryption “Key”. Press “Accept”. 
The choices here are DUKPT and MASTER. Select MASTER and 
press “ENTER”. It should say “MASTER KEY SET”. If the card reader is 
not encrypted with Master/Session key it will also say “NO MASTER 
KEY”. See figure. (For the purposes of this example we will assume 
that we didn’t get the no Master key message.). Press the “CLEAR” 
button to return to the main menu. 
 
Step 5 -  Press the right arrow until it says “Poll” and press “Accept”. 
Here is where we have to give the card reader an address so that the 
Ruby knows which one it is talking to. The choice here is either “MSM” 
or “CAT”. We are concerned with the MSM address here because we 
are running Master/Session debit , and we do need to set the CAT 
address. You should see “MSM”. Press “ACCEPT”. It should read 
“MSM poll address 30”. The MSM, which is located in the IC BOX in the 
store is always address 30. The card readers need to know this 
address to talk to it. 
 
Right arrow until it says “CAT” and press “Accept”. Enter the correct 
fueling point address and press “ENTER”. Press the “CLEAR” button 3 
times to exit out. You are done programming this side of the dispenser 
for Master/Session debit. Go to the next card reader to program it. 
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Connect the other end to Com 
1 of the Ruby. Make sure 
power is off to the Ruby before 
doing this step. 

Use the rs232 cable with the 
null adapter for the com port 
on your laptop 

The MSM module in the IC 
box CAT address id always 
00. This is the address the 
RUBY expects to find the 
MSM. 

Step 6 -Addressing the MSM box in the IC Box - 
At the IC box you will follow the same programming as the Master/
Session with 2 exceptions: 
1. The “TYPE” will be MSM - Not Debit 
2. The “Key Type” is set for Master  
3. The “CAT” address will always be 00 for Master/Session at the 

MSM module in the IC Box. 
4. MSM Poll address is 30. 
 
This addressing is important. The card readers look for the MSM at 
address 30 and the Ruby looks for the MSM at address 00. In normal 
operation the message on the MSM module will say “MSM Running”. 
 
Loading the Ruby using Gemstall 
The technician will be responsible for checking out both ends of the 
system all the way from the Bennett pumps to the VeriFone Ruby 
system. It is highly recommended that the technician attend Bennett 
Dispenser Training as well as VeriFone Ruby Training. This manual 
attempts to assist the Technician in understanding how the Ruby works 
with the Bennett pumps. However, as the Ruby software changes it 
may make some of the material in this manual obsolete. 
 
To program a Ruby to work with the Everest Card Readers in the 
Bennett Horizon 2 dispenser, there are programming parameters that 
must be set up when you load the Ruby using Gemstall as well as 
programming the Ruby after the operating system (AMOPAK, CITPAK, 
SPSPAK etc). Here are some of the things that you have to make sure 
of when you load the operating program on the Ruby. 
 
Connecting your laptop to the Ruby  
(Assuming that you have all the files you need loaded on your laptop) 
Step 1 - Make sure you have the files you need on the laptop. Check 
with Bennett Technical Support to see if the version of the “PAK” that 
you want to load on the Ruby meets the minimum requirements to work 
with the Everest Card Readers for the network you are on and the Oil 
Company that it is for. 
 
Step 2 - Connect the rs232 cable to your com port on the laptop with 
the proper null adapter. With the power off to the Ruby plug the other 
end into com port 1 of the Ruby. Turn the Ruby power back on. 
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Putting the Ruby in Boot Up 
monitor 

Step 3 - Put the Ruby in ‘Boot-up Monitor” by using a paper clip and 
pushing it in the pin hole closest to the front of the Ruby on the right 
hand side. This must be done for the Ruby to accept the loading of an 
operating system. You will hear the system make an audible tone and 
after a moment a message comes on the Ruby that says “ Select a Yes 
key No double wide keys”. Leave the ruby alone, don’t hit any keys. It 
will stay this way until you have downloaded the new operating system. 
 
Step 4 - Run Gemstall on your laptop. Gemstall is VeriFone’s menu 
drive utility that you use to load the operating system. It guides you 
through the installation process. 
 
Step 5 - When Gemstall opens up you will have a menu. (At this point 
this manual will not cover every step to load a Ruby, only the ones 
pertaining to the Bennett Fuel protocol and the Bennett Card Reader 
protocol) Select the “PAK” you want to load. In this example it’s Citgo. 
 
Step 6 - Select the fuel type protocol. Use Bennett for your fuel 
selection. Make sure it is on the correct port (usually defaults to com 
port 6). 
 
Make sure you check your settings for the fuel protocol. It should be 
Bennett on com 6. 
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Step 7 - Select the Card Reader Protocol. Surprise! We use Dresser / 
Wayne protocol for the Everest Card Readers on the Bennett Horizon 
2. The code was written to use Wayne, so for the Everest Card 
Readers use Dresser/Wayne not Bennett. 
There are exceptions to this. Call Tech Support if necessary. 
 
Use the default settings on com port 9 for the card readers. If this com 
port is taken or bad you can use another com port on the Ruby, just 
make sure you connect the rs232 cable coming from the IC Box to the 
right port on the Ruby. 
 
Step 8 - Selecting Wayne Keypad - The keypad file you select for 
Wayne is important. If you don’t select the right keypad, then the keys 
on the card reader won’t work properly. See Table 1 quick reference list 
of the proper keypad files for the different overlays that are available on 
the card readers. 
 
Here is one type of overlay that matches the W1032 keypad file. There 
may be several overlays that match the keypad file. 
 
Step 8 -  Selecting the Wayne Prompt - This is the prompt that the 
customer sees first on the Card Reader Display.  
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This table is for reference only. It is current as of the day this was written. Call Bennett Technical 
Support for updates. 1-800-423-6638. 
 

Table 1 
Network Compatibility Guide 

VeriFone Card Reader Interface 

Major Oil Network Type 
VeriFone 
Software 

Keypad 
File Overlay/Card Reader 

ADS Generic ADS Master/Session 4.01.02 W1032 104737/106032 

ADS Independents ADS Credit Only 4.01.02 Need Yet              /104343 

BP/Amoco Proprietary Credit Only 3.06.04 V1001 104740/104343 

BP Proprietary Credit Only  W1011 105149/104343 

Buypass Generic Buypass Master/Session 2.03.04 W1019 105148/104707 

Buypass EFS Concord Buypass Master/Session 2.03.04 W1019 105148/105217 

Citgo ADS Master/Session 4.00.09 W1001 104737/104671 

(Service Only-no new sites with M/S)  

Citgo ADS Credit Only 4.00.09 W1032 104736/104343 

Citgo ADS DUKPT 4.03.05 W1032 104737/105780 

Conoco SPS DUKPT 2.04.01 W1032 105170/105158 

Lynks Lynks DUKPT 2.00.04 W1019 105148/106035 

Marathon ADS Credit Only 2.00.03 V1002 104791/104343 

Paymentech Paymentech DUKPT 1.00.06 W1032 104737/106870 

Phillips 66 SPS DUKPT 3.00.01 W1032 104995/104673 

Phillips 66 Tosco DUKPT N/A W1032 104995/106418 

SPS SPS DUKPT Beta W1032 104737/106823 
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Programming the Ruby to Work with the Everest Card Reader 
The Ruby system must be programmed to work with the card readers. 
There are numerous settings that, if not programmed correctly, will 
cause the Ruby to not communicate with the card readers. Not all of the 
Ruby parameters will be covered here, only the ones that affect the 
operation of the fuel and card system. If the parameter you are looking 
for is not mentioned in this section then the default setting is probably 
alright to use. 
 
Most of the parameters that need to be programmed can be found in 
Fuel Manager. To get to Fuel Manager from the main sales screen (this 
must be done on the Master Ruby not the satellites) press “exit” and 
then the right arrow key until you get to “Fuel Manager”. Press Enter. 
Enter password. 
 
Sending Changes to the Pumps and DCRs - Whenever you make 
changes or if these are the last changes that are being made before 
exiting Fuel Manager, run the “Initialize Fuel” function to send the 
changes to the pumps and run the “Initialize DCRs” function to send the 
changes to the DCR’s. 
FUEL MANAGER 
Pump Configuration. You want to check some of the settings here. 
The ones most important are: 
1) Attributes - Pump Number 
 
Access -Yes– Has to be turned on to be assigned fuel products. This is 
the parameter that when set to “yes” lights up the fueling point number 
on the ruby fuel screen. 
 
Blend Type - None-If it a non blender or “Variable” if it is a 3 to 5 
product blender. This variable has no effect on how the pump works 
since the pump is set up as a blender in mode 7 at the pump. 
 
After setting up your first fueling point, copy the remaining fueling points 
to set them up the same. 
 
2) Hose Assignments - Set fuel products from lowest grade to the left 
to highest grade to the right. Exception: On a 3+1 dispenser, the diesel 
product will be the first hose. If this setting is wrong, the prices for the 
products will appear in the wrong windows. 
 
Fuel Prices - You must have prices for the fuel to be able to run a sale 
on a Bennett pump. Either the prices can come down from the Ruby or 
can be set manually at the pump.  
 
Start with Card Reader # 1. Press “Enter” 
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DCR Configuration  
This area defines the general operating procedures for the card readers 
at the pumps. 
 
Note - The “Enable DCR Y/N” parameter in Configuration/Credit Card 
Configuration in Network Manager determines whether a credit card is 
accepted at the pump DCR. However, this setting is controlled by the 
network. If the network decides to turn off this setting, the Parameter 
Down Load (PDL) will turn this setting off. 
 
Go to DCR attributes. Press “Enter”. Many of the parameters are in 
here. 
 
1) DCR Attributes: 
Select DCR Number 
 
DCR in Dispenser - Yes. The pump has a card reader or “No” the 
pump doesn’t have a card reader. Must be set to Yes. 
 
DCR out of service - No. Normal setting when the DCR is running with 
the Ruby or “Yes” if the card reader is malfunctioning and needs to be 
taken off line. When this is set to yes, a message appears on the DCR 
telling the customer to pay inside. The card reader and the receipt 
printer are disabled. 
 
Pay at the Pump - Yes. The pump has a card reader and is available 
for use by the customer. If this is set to “No” then the customer cannot 
pay for fuel at the dispenser. This is different from the DCR in 
Dispenser attribute in that this setting when turned to “No” will still allow 
the card reader to display messages whereas the DCR in dispenser 
when turned to “No” will say “Out of Service” 
 
Push to Start - Yes. The pump has a button that must be pressed to 
begin fueling. Set to “No” if the pump has a lever that must be raised to 
begin fueling. This setting ensures that the correct instructions are 
being displayed ON THE DCR. 
 
Grade Select Button - Yes– The customer must select a dispenser 
grade button on a dispenser that dispenses multiple products from a 
single hose. No - The hose at the dispenser only dispenses one type of 
fuel. The customer is not required to make a grade selection. 
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Lever on Pump - This setting is used for sites that have DCRs where a dispenser has a grade select 
button and no lift lever. No - The DCR prompts will accurately reflect instructions for starting to fuel for 
dispensers without a lever. Yes - The DCR prompts will accurately reflect instructions for starting to fuel 
for dispensers with a lift lever. 
 
Handle Up Calling - This setting determines when the DCR calls the cashier for approval to dispense 
fuel. This setting is also dependent on the value of “Ignore MOP Conflict” under fuel site parameters. 
The pumps calls for approval when the customer lifts the pump handle. There must be no difference in 
the cash and credit prices. 
 
DCR Receipt Header - Program as necessary 
 
DCR Receipt Trailer - Program as necessary 
 
Fueling Promotional Message - Defines the message that should be scrolling on the DCR screen 
while the customer is fueling. 
 
DCR Enable/Disable - Enables or Disables a DCR that is or was down for service. The customer must 
pay for the fuel inside. You can do this for one DCR or all DCR’s. 
 
Site Parameters  
There are only a couple of settings under Site Parameters that need to be checked. They are located 
under DCR Site Parameters. They are: 
 
Always Print Receipt - Yes 
 
Outside Debit Enabled - Yes. Otherwise debit cards won’t run. 
 
Type of Debit - Master/Session or DUKPT. Must be set for the type of debit the site is running. Not 
available on all “PAKS”. For example, BUYPAK does not have this setting. When you select “Outside 
Debit Enabled” the network only works with Master/Session. 
 
Technical Support - Whenever you call Bennett technical Support, make sure you have the following 
information available: 
 
1. Version of Ruby Software - Found under Maintenance/Version. 
2. What kind of cards the site is running, credit only, debit (M/S or D). 
3. What network you are on. 
4. What Fuel/DCR protocol was loaded on the Ruby 
5. What Keypad file was loaded on the Ruby 
6. What version of software is loaded on the DCT. 
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These Tables describes how to set the “Idle Prompt” and the “Start Fueling Prompt” that appear on the 
DCT (Dispenser Card Terminal). The Yes/No options refer to the parameters set in DCR attributes. This 
was discussed earlier in this section. 
 

Idle Prompt Messages 
Table 2 

Start Fueling Prompt 
Table 3 

VeriFone Card Reader Interface 

Pay at Pump Pay at Pump Only Prepay Only DCR out of service Prompt 

Y Y Y Y PAY CLERK INSIDE 

N Y Y Y PAY CLERK INSIDE 

Y N Y Y PAY CLERK INSIDE 

N N Y Y PAY CLERK INSIDE 

Y Y N Y PAY CLERK INSIDE 

N Y N Y PAY CLERK INSIDE 

Y N N Y PAY CLERK INSIDE 

N N N Y PAY CLERK INSIDE 

Y Y Y N PREPAY OR USE CARD 

N Y Y N PAY CLERK FIRST 

Y N Y N INSERT CARD TO BEGIN 

N N Y N PAY CLERK FIRST 

Y Y N N INSERT CARD TO BEGIN 

N Y N N PAY CLERK FIRST 

Y N N N PRESS PAYMENT KEY 

N N N N PAY CLERK INSIDE 

Push to 
Start 

Grade Select 
Button 

Lever On 
Pump Prompt 

Y Y Y REMOVE NOZZLE LIFT LEVER PUSH TO START 

N Y Y REMOVE NOZZLE LIFT LEVER SELECT GRADE 

Y N Y REMOVE NOZZLE LIFT LEVER PUSH TO START 

N N Y REMOVE NOZZLE LIFT LEVER  

Y Y N REMOVE NOZZLE PUSH TO START 

N Y N REMOVE NOZZLE SELECT GRADE 

Y N N REMOVE NOZZLE PUSH TO START 

N N N REMOVE NOZZLE LIFT LEVER  
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Kit contains software and 
cable. You provide the laptop. 
Kit P/N #107099 

Upgrading the Everest Card Reader Software in the Field  
It is possible to update the card reader software in the field using a 
laptop computer and a special cable that plugs into the VeriFone 
Interface Board in the pump. 
 
This upgrade is required if: 
1. Any of the card reader software levels do not match 
2. To bring the card readers up to the latest level of software 
3. Anytime you get a message on the card reader display that says 

“Download Needed”. 
 
Periodically VeriFone, who makes the card readers, offers newer 
software. We load this software onto the card readers at the factory. If 
we send a card reader to a site that has other card readers at different 
software levels then a software compatibility problem may arise. 
 
All software should match on all the card readers or you could have 
problems at the site. 
 
To load the software onto the card readers you will need the following: 
1. Software Files (version) 
2. Cable for laptop to VIB 
3. Laptop 
 
To load the software onto the card readers, follow these steps: 
You need to reload the files if you ever see the message “Download 
Needed”. This means that the files have been lost. See figure for 
example. 
 
Step 1 - Reboot the dispenser and view what the current software 
version level is. There are currently 3 versions in the field 
• Version 1.01.02 
• Version 1.02.02 
• Version 1.02.03 (latest as of this printing) 
 
Make sure that the version you are going to load is a later version than 
what is currently at the site.  
 
Step 2 - Power down the dispenser, override the battery open the upper 
door (electronics) and then connect one end of the cable to the 
VeriFone Interface Board. 
 
Step 3 - Connect the other end of the cable to your laptop. 
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Step 4 - Locate the files in the folder where you moved them when you 
ordered the kit. The should be a batch file called 
“Download” (download.exe). This is the program that you run and it will 
run the download once we have prepared the card reader in the next 
step. DO NOT double click on the file yet.  
 
Step 5 - Disconnect the DCT field wires from the Power Distribution 
Board TS4 connection. This will keep all the other dispensers from 
locking up if the card reader you are working on gets an address that is 
already programmed on another card reader. 
 
Step 6 - At the card reader, with the card reader powered up, press the 
“7” and “ENTER” button simultaneously to get in the “Backdoor”.  
 
Step 7 - The card reader should say “PSWD”. Enter the password: 
1 6 6 8 3 1. Press the “ENTER” button. Press the “ACCEPT” button. 
 
Step 8 - It  should say Function “Download”?. Press “Accept”. It should 
say “Port 1”. Hit the right arrow key until it says “Port 2”. It should say 
“Unit Receive” “Autobaud Check” * - Now the card reader is ready for 
the download. 
 
Step 9 - Start the download by double clicking on the “Download” file. 
This batch program automatically runs the program. It only takes 15 
seconds or so for it to load the card reader with the new software. 
 
Step 10 - You should see the card reader accepting the download. The 
display will show Beneve.Out and the status line will show the progress. 
There are approximately 60 packets that get sent. 
 
Step 11 - You can also view the computer screen. It should open Com 
1 and show 100% Beneve.out and sending closing packet. This means 
the download was successful. 
 
At this point you are done with this card reader. You can disconnect 
your cable from the card reader. You will need to re-program the card 
reader for the address and type and key type as covered previously in 
this chapter. Before you finish this dispenser make sure that you 
reconnect the quick disconnect terminal strip to the Power Distribution 
Board that you disconnected in step 5. 

VeriFone Card Reader Interface 



100 106797 Rev D 04/06 

Replacing Printer Paper on the Customer Receipt Printer 
Only use printer paper made for the Seiko printer. This paper can be 
purchased from your local Bennett Distributor with Bennett Part Number 
#. 
 
When the paper runs out or runs low, follow this procedure for replacing 
the paper: 
1. Lower the electronics door and locate the printer. 
2. Pull out on the securing nut to release the paper roll swing bar. 
3. Swing the paper roll swing bar to the fully extended position. 
4. The head release lever is located on the other side of the printer 

and should be in this position when the printer is “on line”. You will 
need to lower (release) the lever to release the paper from the head 
mechanism. 

5. Lowering the head release mechanism. Move the lever to the left 
approximately 90 degrees. 

6. Remove the old paper roll from the paper advance shoot and 
remove the roll from the spindle.  

 
Replacement Paper Type:  
Thermal paper  
Bennett paper part number 106461 
Seiko part number SS060-080-RW  
Low moisture composition 
Only prints on one side 
 
Make sure you push the head release lever back to the normal position. 
 
Feed the new paper roll so it is feeding off the roll from the top. When 
you feed the paper into the paper advance slot the motor will sense the 
paper and automatically advance and straighten it.  
 
Move the paper roll back to it’s normal position and make sure it locks 
in. Run the paper test procedure to ensure you are using the proper 
paper. See the next section. 

VeriFone Card Reader Interface 
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Notes: 

VeriFone Card Reader Interface 
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Error Code                      Problem 

00 No Error 

02 RAM Error - The RAM initialization string does not match that in  ROM 

13 Pulser A Error- The pulser interface generated an error output while pulser A was active 

23 Pulser B Error- The pulser interface generated an error output while pulser B was active 

33 Pulser C Error- The pulser interface generated an error output while pulser C was active 

43 Pulser D Error- The pulser interface generated an error output while pulser D was active 

51 Grade A Low - Product A exceeded the error band (%) 

52 Grade B Low - product B exceeded the error band (%) 

60  Mailbox Overflow - Internal Error 

70 Not Calibrated or Bad Checksum -The calibration values are not initialized or the 
EPROM checksum is invalid 

71 Ecal constant out of range error - The ecal adjustment is outside the allowable 
calibration range 

72 Vapor Recovery Error - The vapor recovery device generated an error 

83 Pulser Disconnected - The pulser circuit is disconnected 

93 Pulser Circuitry Error - This is the pulser error catch 

99 CPU Failure - addition error 

Error Codes 

Clearing Error Messages - In the event of  an error, a message will be displayed on the side of the 
dispenser where the error occurred. Any error message will shut down the sale but not disable the 
pump. To clear an error message simply lower the handle or put the nozzle back in the boot and remove 
the nozzle again. This should clear the error message. If it doesn’t, try removing the nozzle or lifting the 
handle and replacing it once again. A list of stored error codes is stored chronologically in diagnostic 
mode 2. 
 
Make sure you repair the problem that may have caused the error condition first and then clear the 
message. 
 
For  persistent error codes and their remedies contact Bennett Technical Support at 1-800-423-6638. 
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Symptom                                                     Possible Cause                                             Corrective Action 

The dispenser isn’t turned on. Turn on the dispenser 

The submerged pump isn’t turned 
on. 

Turn on the submerged pump 

There isn’t enough fuel in the 
tank. 

Make sure there is adequate fuel in the tank. Take 
a stick reading and make sure there is at least 12 
inches of fuel 

Isolation valve is closed Open the isolation valve in the submerged pump 
manhole. 

Electronic Leak Detector has 
disabled the submerged pump 

Follow the service procedures for the Leak 
Detector to re-enable the submerged pump. 

The valve isn’t opening. Check to make sure that the valve is opening by:  
1.Listening to hear if the 2 solenoids in the valve 

are opening when you lift the handle, select 
the product and the pump is authorized 

2.Take voltage readings on the 24vdc circuit. Refer 
to the section on CPU board 

The dispenser is not authorized If the dispenser is connected to the console, is the 
console sending down authorization for the pump 
to turn on? Refer to the Point of Sale reference 
manual. Put the pump in stand alone and test 

Blown fuse on the Power 
Distribution board due to cross 
phasing of the dispensers. 

Refer to the section on the Power Distribution 
Board for service instructions 

Bad Valve Replace with a known good  valve. 

CPU is locked up Power down the dispenser and bypass the battery. 
Power the dispenser back up and re-try. 

Meter is not turning Check to see if the meter turns. If not replace the 
meter. 

Shear valve is closed Open the shear valve for that product at the base 
of the dispenser. 

The maximum allocation is set to 
zero 

Change the setting in programming to a higher 
number. Example) 50 

Nozzle is broken Replace the nozzle 

Hose does not 
dispense fuel 

The hoses are hung up in the 
wrong nozzle boots 

Make sure that the correct hoses are in the correct 
nozzle boots 

The Dispenser 
constantly 
“calls in”  

Bad Handle Switch Replace handle switch 

Card Reader Payment Key Stuck Lubricate Key with silicon lubricant 

Hose does not 
dispense fuel  

Troubleshooting 
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Symptom                                                     Possible Cause                                             Corrective Action 

Hose does not 
dispense fuel 

The hoses are hung up in the 
wrong nozzle boots 

Make sure that the correct hoses are in the correct 
nozzle boots 

The Display is 
blank  

Dispenser is turned off Check the power switch inside the dispenser. Turn 
it on. 

Blown Fuse Check the system fuse on the Power Distribution 
Board. Refer to the Power Distribution Board 

section. 

Dispenser has been turned off 
from the main power panel 

Turn on the breaker for this dispenser inside the 
building. 

The Blanking Switch has been 
pushed. 

Make sure the dispenser has power by checking 
the main power switch in the dispenser. If the 

dispenser has power , press and hold the blanking 
switch for 5 seconds until the display returns. 

Bad Display Board Replace the Display Board with a known good one 

Bad CPU Replace the CPU with a known good one. 

The dispenser 
does not “call 
in”  

The dispenser is in stand alone Program mode 21 to put the dispenser in “console” 
control. 

The handle switch is not working 
properly. 

Make sure the handle switch is working properly by 
running diagnostics mode 5. If not, the handle 

switch , handle switch cable, barrier board or CPU 
could be the problem. Troubleshoot as needed. 

Bad Intrinsically Safe Barrier 
Board or loose cable 

Check to make sure the handle switch cable is 
making good contact with the connector. Replace 

ISB if necessary with a known good one. 

The 515 box has lost 
communication 

Reset the 515 controller by power cycling it for 15 
seconds. 

Check the Point of Sale system 
for proper programming 

Is the Point of Sale set up for “Handle up Calling”? 

The prices are 
not showing 
up in the 
correct PPUV 
windows 

The Point of Sale needs to be 
programmed correctly. 

The Horizon 2 puts the Diesel product as the first 
product instead of the 4th product as was in 

Horizon 1. 

The segments 
in the display 
don’t look 
right.  

The display board is broken Run diagnostics on the display. Do all the 
segments light up? If not, replace the display 

board. 

The eprom/s have a bent pin/s. Remove the eproms and check for bent pins. Re-
install the eproms. 

Loose cable in the electronics Check the cables going to the Display Board. 
Refer to the Display Board section for trouble 

shooting. 

Troubleshooting 
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Symptom                                                     Possible Cause                                             Corrective Action 

Backlight 
doesn’t come 
on  

Jumper on the display board set 
incorrectly 

Verify proper jumper setting. Refer to the Display 
Board section. 

Dispenser is in power fail Once main power returns to the dispenser the light 
should come back on 

Cable came loose from the 
Display Board to the Backlight 

board.  

Check the small power cable for lighting that 
connects the Display Board to the Backlight Board. 

Managers 
Keypad does 
not get into 
the 
programming 
mode  

The keypad cable is plugged into 
the wrong side of the dispenser 

Plug the Manager Keypad into J5 of the Product 
select board on side 1 of the dispenser 

A handle switch has been 
activated 

Make sure all the handles are hung up. The 
system cannot enter Managers mode if a handle is 
removed. 

Receipt 
comes out  
but nothing is 
printed on it   

Wrong paper is being used Put in the correct thermal receipt paper that came 
with the dispenser. Call Bennett to order 

Paper is being fed into the printer 
the wrong way 

Turn the paper around and feed it in the correct 
way. 

The paper is not being fed down 
the paper feed path correctly. 

Verify that the paper is being fed down the paper 
feed path correctly. 

Print Head bad Run printer test in diagnostics. If test does not print 
and you have the correct paper, replace the 
printer. 

Printer prints 
out garbage 

Dip switches are set wrong on 
the printer 

Contact Bennett Technical Support 

Receipt 
Header or 
Footer  not 
correct 

The Point of Sale is 
misprogrammed 

The Header / Footer is a function of the Point of 
Sale system and whatever message you want 
programmed on the receipt is programmed there. 

The paper 
chute has a 
bunch of 1/4” 
paper 
segments.    

Bad power The VeriFone Interface Board keeps resetting 
indicating a power problem that causes the VIB to 
occasionally reset. 

The VIB is bad Replace the VIB 

Loosing  the 24vdc signal Call Bennett Technical Support 

The display 
amount is 
different from 
the console 
amount for 
that sale.   

Incorrect setting for “rounding” in 
the dispenser 

Check the dispenser programming to see how it is 
set. Is it set to cross multiplication, rounding or 
truncating? 

Loose cable in the electronics Check the cables going to the Display Board. 
Refer to the Display Board section for trouble 
shooting. 

Dispenser 
does not stop 
at preset 
amount 

Attendant waiting longer than 60 
seconds between the time he 
presets the pump and actually 

starts pumping fuel. The pump is 
timing out 

Teach the attendant that he only has 60 seconds 
after setting the preset before it times out and will 
over run the preset amount 

Troubleshooting 
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Symptom                                                     Possible Cause                                             Corrective Action 

Dispenser 
does not stop 
at Pre-pay 
amount  

Valve not closing in time Extend the slow flow offset.   Or change out the 
valve with a known good one. 
 

Ghost Sales Ruby sending prices on a pre-
authorized dispenser 

Install version 3.01.00 in the 515 interface box 

Self Contained 
Pumping 
Problems 

Refer to Hydraulic Service 
Manual SPL 1083.3 

 

Electro-
mechanical 
Totalizers do 
not match 
electronic 
totals 

No problem. Electronic totals and 
mechanical totals should not be 

compared in most cases 

Contact Bennett technical Support 

No 
communication 
with console  

Installation Wiring Make all wiring in accordance with Installation 
Manual #105894 

Point of Sale Console not set up 
properly 

Ensure the Point of Sale has been set up properly 

515 box turned off Turn on the 515 box 

Dispenser in Stand Alone mode Program the dispenser for “console” control in 
mode 21 

Bad cable from 515 to VeriFone 
Point of Sale 

Swap cable with a known good one 

Maximum length has been 
exceeded 

Make sure that there is no more than 1000 feet 
between the dispenser and the 515 box 

Bad Power Distribution Board Replace Power Distribution Board with a known 
good one 

Bad CPU Board Replace CPU with a known good one 

Valve or 
valves are not 
opening  

Loss of 24vdc Troubleshoot the 24vdc signal. Is it one side or 
both sides? Call Technical Support 

Bad Solenoid Replace Valve with a known good one. 

Bad diaphragm Replace valve with a known good one 

Door locks are not closed 
properly 

Close and lock the doors properly 

Water getting in some other way Call Bennett Technical Support 

Decimal place 
is wrong 

Programming problem Check modes 8 and 99 

Dispenser 
electronic 
head is wet on 
the inside  

Troubleshooting 
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Symptom                                                     Possible Cause                                             Corrective Action 

The Main 
Display 
flashing a 
Pulser Error 
Message  

There has been a diagnostic 
failure - the pump locked up 

Run diagnostics-CPU test. Reset the pump and 
test. 

The pulser is defective Swap the pulser with a know good one and retest 

There is a bad connection Check the ribbon cable from the pulser, make sure 
it’s connected properly.  Make sure the daisy chain 
ribbon cable is connected to the proper pulsers 
and in the right order. 

The jumper is missing or set 
incorrectly on the last pulser in 

the chain 

Set the jumper across pins 13 and 14 on the last 
pulser in the chain. 

Dispenser 
pumps in slow 
flow all the 
time  

Pulser Problem The dispenser not seeing 9 pulses from both 
phases and is never coming out of slow flow. 
Replace the pulser 

Valve problem The fast flow valve is not opening. Check for 
proper voltages and replace valve with known 
good one if necessary. 

Leak Detector Problem Could have a possible leak in the piping.  

Dispenser 
seems to be 
pumping 
slowly  

Clogged filter Clean or change filter 

Some type of  restriction in the 
line 

Diagnose accordingly. Pumps usually pump 10 
gallons per minute. 

Low pressure Install a pressure gauge on the inlet. Normal 
pressure should be about 28 PSI on a 3/4 H.P. 
pump. Call Technical Support 

Dispenser 
stops 
pumping after 
several 
seconds 

Handle switch magnet loosing 
magnetism 

Magnet not able to hold the reed switch “on” for 
very long. Either replace the magnet or the handle 
switch board or both. 

Card Reader 
says 
“Download 
Needed” 

The Card Reader has lost it’s  
files 

Either program the Everest Card Reader using 
your laptop with the correct files or send the card 
reader back to Bennett for re-programming 

Card Reader 
says “Out of 
Service”  

Bad RS/232 cable between the 
IC Box and the Ruby 

Replace the RS/232 cable between the IC Box and 
the Ruby 

RS/232 connected to the wrong 
port on the Ruby 

Check Gemstall to see which port is selected for 
DCR. Defaults to port 9 

Card Reader 
says “No 
Debit 
Available”  

Network not set up for Debit Call the network help desk and ask if the site is set 
up for debit cards at the pump 

Ruby not set up for debit Is “outside debit” turned on? 
Is the correct choice “M/S or DUKPT” selected? 
(On the Ruby) 

Ruby says 
“MSM poll 
error” 

MSM module has the wrong CAT 
address or is somehow set up 

incorrectly 

Make sure the CAT address is 00 for the MSM 
module and the Poll is set for 30.  

Troubleshooting 
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Symptom                                                     Possible Cause                                             Corrective Action 

Card Reader not communicating 
with  the control console 

Data wires (RS 485) not connected to the 
dispenser properly. Refer to the Installation / 
Service manual for Debit/Credit terminal #104663 

Data wires not connected to the 
IC Box Properly. Refer to the 

Installation / Service manual for 
Debit/Credit terminal #104663 

Correct the wiring 

Bad RS232 cable from the IC box 
to the Ruby 

Replace cable 

Ruby not programmed correctly. 
DCR set up incorrectly. 

Refer to your VeriFone reference manual. 
In most cases you should select “Wayne” DCR in 
Gemstall. (Except Amoco). 

Ruby needs to be rebooted Reboot the Ruby 

Ruby needs to be initialized Initialize (Full) 

Dispenser needs to be re-booted Re-boot the dispenser 

Card Reader has wrong CAT 
address set 

Program the correct CAT address. Call Bennett 
Technical Support 

Card Reader has wrong poll 
address set for MSM 

Program the correct Poll address at the card 
reader 

Different versions of software 
being run on the card readers 

All the card readers should have the same version 
of software or else they may lock up 

Power supply came unplugged 
from the MSM box 

Plug in the power supply for the MSM 

Power supply for the MSM blown Replace the power supply. Call Bennett 

Bad B/B connector between the 
IC box and the Ruby 

Replace the B/B connector 

Card Reader 
says “Out of 
Service”  

Troubleshooting 
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Diagnostics 

How to Use Diagnostics 
Menu Code 0 

 
To enter Diagnostics the manager’s keypad must be connected to the dispenser to place the 
dispenser into the manager’s mode.  See section D for instructions on how to attach the 
manager’s keyboard.  Make sure the A.C. Reset switch is in the ON position, and the pump 
handles are all in the OFF position.  These instructions will not be repeated for each Menu 
Code. 

 
Diagnostic tests have been programmed into the dispenser software to help the operator and service 
technician troubleshoot failures of the dispenser.  The dispenser can run several levels of self-diagnostic 
tests to determine where the failure has occurred.  The levels that will be discussed here are: 

By performing a diagnostic test, the operator or manager can inform the service technician of the 
problem before coming to the site.  The service technician can then anticipate which repair parts to bring 
to the site.  
 
To enter Diagnostics, follow this procedure: 
 
After the correct number (1 or 2) has been entered for the side to be viewed, press the 0 button and then 
the MODE button on the keypad.  The main display appears as in Figure 1.  The price shows the Side 
being read. 
 
From this point, any test can be entered by pressing the number of the test and the ENTER button.  To 
exit a diagnostic test, press the CANCEL button. 

Diagnostic 
Code 

Description 

0 .1 - Design Type 

 .2 - Software Release Number 

 .3 - Software I.D. Number (CKsum) 

1 Display Segment Test 

3 CPU Test (Error 99) 

Diagnostic 
Code 

Description 

4 RAM Test 

5 Pump Handle Test 

6 .1 Power Failure Counter 

  .2 Uart Failure counter 

7 Keyboard/Switch/Beeper Test 

  8 State Transition History 

999999 999999999999 999999

dIAg 
COdE   0 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

SIdE 1   

Figure 1 
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999999 999999999999 999999

SOFt   id 
 H49706 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 0.3   

Figure 4 

Figure 3  

999999 999999999999 999999

SOFt 
rEL 4.20 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 0.2   

Figure 2  

999999 999999999999 999999

dESIGn 
tYPE    4 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 0.1   

Diagnostics 

Diagnostic Code 0 
This test is used to display the design type, software revision 
level, and the software identification or checksum of this 
software. 
 
To enter this test, enter diagnostics and press the 0 button 
on the keypad and the ENTER button.  If you have just 
entered diagnostics, press ENTER to see the first level of 
Test 0. 
 
0.1 - Design Type.  The display shown in Figure 2 appears.  
The price display shows the dispenser is in Diagnostics 
Level 0.1. 
 
The number 6 is the default.  It means the dispenser is a 
“708 CPU design” computer. 
 
Press ENTER to move to the next level of Diagnostic Code 
0. 
 
0.2 - Software Release Number.  The display shown in 
Figure 3 appears.  The price display shows the dispenser is 
in Diagnostics Level 0.2. 
 
The current level of software installed in the dispenser is 
displayed, which will change from version to version. 
 
Press ENTER to move to the next level of Diagnostic Code 
0. 
 
0.3 - Software I.D. Number.  The display shown in Figure 4 
appears.  The price display shows the dispenser is in 
Diagnostics Level 0.3. 
 
This field is a number that identifies the software revision 
level.  This will change from software version to software 
version. 
 
At this point, if ENTER is pressed, the Design Type is 
redisplayed.  Continue to press ENTER to move from one 
level to another of Diagnostics Code 0. 
 
Press the CANCEL button to exit this code.  Press the 
CANCEL button twice to exit Diagnostics. 
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Diagnostics 

Diagnostic Code 1 - Display Segment Test 
This test is used to identify failed segments in the main sales 
displays or the individual price per volume (IPPV) displays. 
 
To enter this test, enter diagnostics and press the 1 button 
on the keypad and the ENTER button. 
 
The main sales display window and the individual price per 
volume (IPPV) windows begin to flash all 8’s.  See Figure 5.  
This allows a visual check of all displays.  The displays flash 
until the CANCEL button is pushed to exit this code. 
 
Press the CANCEL button to exit this code.  Press the 
CANCEL button twice to exit Diagnostics. 
 
Diagnostic Code 3 - CPU Test 
This test deliberately introduces a fault into the arithmetic 
unit of the CPU.  The display must then read ERROR 99 
indicating the system has detected the fault.  If the message 
is not displayed, the test has failed. 
 
To enter this test, enter diagnostics and press the 3 button 
on the keypad and the ENTER button. 
 
A typical test appears as in Figure 6. 
 
The 99 error will clear when the CANCEL button is pushed 
to exit Diagnostics. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 
 
Diagnostic Code 4 - RAM Test 
To enter this test, enter diagnostics and press the  4 button 
on the keypad and the ENTER button. 
 
This test is used to test the system RAM. The CPU performs 
a RAM test to determine if RAM is good or corrupted. 
 
If the RAM failure is detected by the RAM test, the displays 
flash the message in Figure 7. 
 
If a RAM failure is not detected by the RAM test, the displays 
flash the message in Figure 8. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 
 

999999 999999999999 999999

8888.8.8 
888.8.88 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

8.8.8.8. 8.8.8.8. 8.8.8.8. 8.8.8.8. 

Figure 5 

999999 999999999999 999999

Error 
99 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIag 3   

Figure 6 

999999 999999999999 999999

Error 
2 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 4   

Figure 7 

999999 999999999999 999999

dAtA 
GOOd 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 4   

Figure 8 
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Diagnostic Code 5 - Pump Handle Test 
To enter this test, enter diagnostics and press the 5 button 
on the keypad and the ENTER button. 
 
This test checks the status of the pump handles on the 
dispenser.  The CPU reads the pump handle switches and 
writes the status of each handle to the display. 
 
When all handles are off, the display appears as in Figure D-
9.  When a handle is turned on, an A, b, C or d appears.  
See Figure D-10 on the next page for an example of all 
pump handles on a Horizon 2300 or 2400. 
 
Turn each pump handle on individually or all at once to test 
the status. Figure D-9 shows handle “A”  lifted. 
 
Press CANCEL button to exit this test.  Press the CANCEL 
button twice to exit Diagnostics. 
 
Diagnostic Code 6 - 
Power Failure Counter 
 
This code is used to investigate intermittent problems with 
power.  The counters keep track of the number of times a 
power failure occurs. 
 
To enter this test, enter diagnostics and press the 6 button 
on the keypad and the ENTER button. 
 
6.1 - Pfails.  The display shown in Figure D-11 appears.  
The Price display shows the dispenser is in Diagnostics 
Level 6.1. 
 
The number of power failures that have occurred since the 
system was reset (cold start) appears on the second line of 
the main display. 
 
The counter can be zeroed by pressing a sequence of keys 
while the counter is displayed.  See Figure D-12. 
 
To zero the counter, press the following buttons on the 
keypad in the sequence listed: 
 
Press 
 
Press   
 
Press  +/- 
 
NOTE: After this three button sequence is entered, the 
counter displayed is cleared.  
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

999999 999999999999 999999

HAndLE 
A 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIag 5   

Figure 9 

999999 999999999999 999999

HAndLE 
AbCd 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIag 5   

Figure 10 

999999 999999999999 999999

PFAILS 
0 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 6.1   

Figure 11 

1 2 

0 

9 8 7 

6 5 4 

3 

C M E 

 

 

+/- 

Enter 

Mode Cancel 

Figure 12 

Diagnostics 
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Press the ENTER button to view the next transition in the 
state transitions log.  Each time the ENTER button is 
pressed the next logged transition is displayed. 
 
The previous transition can be displayed by pressing the i 
button.  Press the ENTER button to move forward through 
the log. 
 
When all logged transitions have been viewed, the display 
flashes the message shown in Figure 14. 
 
Press the CANCEL button to exit this test.  Press the 
CANCEL button twice to exit Diagnostics. 

Diagnostic Code 8 - 
State Transition History 
 
This test is used to view the state transition log maintained 
by the CPU board.  It stores a history of all state transitions 
which occur during the operation of the dispenser.  It is 
capable of storing the last 40 state transitions and events 
that have occurred since the last cold start (zeroing the 
RAM). 
 
Enter this code to display the states that have been stored in 
the dispenser memory.  If no changes in state have been 
recorded, the display flashes the message in Figure 13. 
 
To enter this test, enter diagnostics and press the 8 button 
and the ENTER button. 
 
If there are states recorded, the display is read as in Figure 
D-16.  See explanation below: 

999999 999999999999 999999

End   oF 
StAtES 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dIAg 8   

Figure 13 

Diagnostics 

nnnnnn Is the six character name of the state.  See Table 1 for a list of all possible state names. 

ee Is the event code for the event that caused the state transition.  See Table 1 for a list of all 
possible event codes. 

xx Is the next state code for the transition.  See Table 1 for the list of all possible next state 
codes. 

dddd Is the number of elapsed days from cold start that the displayed state occurred.  Push 
volume to see the seconds. 

hh Is the hours portion of the elapsed time since the displayed state occurred 

mm Is the minutes portion of the elapsed time since the displayed state occurred. 

   State Definitions 

999999 999999999999 999999

nnnnnn 
EE       xx 

$ 
TOTAL SALE 
 
VOLUME 

PRICE PER GALLON * ALL TAXES INCLUDED 

dddd hh.mm   

   Figure 14 
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xx 
State 
Code 

nnnnnn 
State 
Name 

 
 

Description 

 
ee 

Event Code 

 
 

Event Name 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 

IdLE 
Auth 

HANdLE 
rEAdy 
FLO 

SUSPNd 
CollCt 

PENDNg 
AttNdt 
Error 

ErCLCt 
AtCLCt 
totALS 

bLANcd 
FLOdNE 
STANd 

Idle 
Arm 

Handle 
Ready 
Flow 

Suspend 
Collect 

Pending 
Attendant 

Error 
Error Collect 

Attendant Collect 
Totals 

Blanked 
Flow Done 

Stand Alone 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Handle Active 
Handle Idle 

Set Arm 
Clear Arm 

Flow Active 
Set Paid 

Attendant Key On 
Attendant Key Off 

Blank Display 
Fault 

Noflow Timeout 
Power Failure 
Totals Active 
Totals Idle 
Sale Done 

Error Sale Done 
Warm Start 

Self Arm 
Setup Change 

Emergency stop Active 
Emergency stop Idle 

Diagnostics 

Table 1 - State Descriptions 

WARNING:  Do not use a high pressure 
washer to clean the dispenser.  Liquid 
under pressure can enter the dispenser 
cabinet  and damage electronic 
components. 
 
Keep the dispenser clean and protected.  It will 
keep a new pump appearance longer. 
 
To clean painted surfaces, follow this procedure: 
 
1. Wash the dispenser in a solution of warm 

water and a mild detergent that removes 
grease and oil. 

2. Rinse thoroughly with clean water. 
3. Dry all surfaces with a clean cloth. 
4. If the surface is dull due to oxidation, apply a 

cleaner specially formulated to remove 
oxidation to the clean surface.  This will 
restore luster to the painted surface. 

WARNING:  Do not use strong detergents, 
petroleum solvents, abrasive cleaners or 
steel wool to clean the dispenser. 
 
To clean stainless steel, anodized aluminum or 
chrome plated panels, follow this procedure: 
 
1. Wash the dispenser in a solution of warm 

water and a mild detergent that removes 
grease and oil. 

2. Rinse thoroughly with clean water. 
3. Dry all surfaces with a clean cloth. 
4. Apply a coat of non-abrasive paste wax to 

protect the panels from corrosion. 
 
NOTE: To remove tree resin or sap from 
dispensers, use turpentine. 

Maintenance 
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