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| ntroduction

Thank you for choos ng our ground-oriented centra hydraulics system. Our goal hasawaysbeento pro-
videgreat customer serviceand asafe, reliable product that emphasi zes:

. simplicity of operation,

. oper ator safety,

. management control,

. reduced operating costs, and
. year round usage.

In order to reach our goa of reliability, your new Pengwyn system uses the rugged Autosucker™
on-demand pump. It has a dry valve design with fixed displacement that generates hydraulic flow to
a series of poppet-style solenoid cartridge valves. Poppet valves are bang-bang solenoid devices
which meansthey are either on or off. They arereliable, dirt tolerant, inexpensive to repair, contain
only static seals, and are not damaged by long periods of sitting idle. These features, as well asthe
testing done on each system before it leaves the facility, contribute to the overall dependability.

Not only is your new system reliable, but it has been designed to be safe and easy for the operator, as
well as the maintenance personnel. The operator has complete control of all the functions with the
touch of aswitch or dial on the control console. This allows the operator to concentrate on the road.
Another feature to help the operator is the system of alarms. The alarms alert the operator to any
problems with low material, jams, high oil temperature, low oil level, and internal faults. This again
keeps the operator from diverting attention from the roadway. Another safety consideration includes
having all the hydraulics on the exterior of the cab and away from the operator.

Other features of your Pengwyn system, include running hydraulic tools off the system itself and
allowing for management programming of spreader constants. By allowing for management control
and year round utilization, your system is cost effective and lowers de-icing material usage. Lowered
material usage not only allows money to be used for something else, but helps to limit the damage
done to the environment.

Please ook to this manual for information on the major features, calibration of the system, and
troubleshooting guidelines. This manual will help you calibrate, operate, and maintain your new
spreader system. Pengwyn does offer extensive training and we are also available by calling 1-800-
233-7568. Please call if you have a problem. We are here to help you.



CAUTION

DISCONNECT VEAM OR AMPHENOL CONNEC-
TOR FROM MANIFOLD AND REMOVE CON-
TROL CONSOLE FROM THE CAB BEFORE
WELDING ON THE TRUCK.

DO NOT OVER TIGHTEN SOLENOID COIL NUT,
THE COIL SPINDLE ISHOLLOW AND EASILY
DAMAGED. BE CAREFUL NOT TO PINCH WIRES
UNDER COIL WHEN INSTALLING.

TURN THE CONTROL CONSOLE POWER
SWITCH OFF BEFORE CONNECTINGAND DI &
CONNECTINGBATTERY CABLES,BATTERY
CHARGERS, OR JUMPING THE BATTERY.

DO NOT DRILL HOLESIN OR MOUNT AUXIL-
|ARY SWITCHESTO THE CONTROL CONSOLE.
THISWILL VOID THE WARRANTY. USE THE
CONTROL CONSOLE MOUNTING BRACKET FOR

THISPURPOSE.



LIMITED WARRANTY

PengwynwarrantsM & Z Seriescomponentsto befreeof defectsin materia and workmanship, under normal
useand servicefor aperiod of two (2) yearsfrom date of shipment. Pengwyn'sobligation under thiswarranty
islimitedtorepairing or replacing at itsfactory, or other location designated by Pengwyn, any part or parts
thereof which are returned within thirty (30) days of the date when failure occurs or defect isnoted, with
transportation charges prepaid, and which upon examination appearsto Pengwyn's satisfaction to have been
defective. Such freerepair or replacement doesnot includetransportation charges, or the cost of
installing thenew part or any other expenseincident thereto. Pengwyn will not beliablefor other
loss, damage, or expensedirectly or indirectly arising from theuseof itsproducts, nor will Pengwyn
beliablefor special, incidental or consequential damages.

Ordinary wear and tear, and damage from abuse, misuse, neglect or alteration are not covered by thiswar-
ranty. Pengwyn assumesno liability for expensesincurred or repairs made outs de Pengwyn'sfactory except
by written consent. Pengwyn'swarranty al So doesnot cover therequirement of control box programming. All
control box programming isto be performed by the end user after receiving training and with the use of the
technical manua. Thiswarranty isnull and void if instructionsand operating proceduresare not followed.

Equipment or parts not manufactured by this company, but which arefurnished in connection with Pengwyn
products, are covered directly by thewarranty of the manufacturer supplying them. However, Pengwynwill
ass st in obtaining adjustment on such equi pment or partswhen necessary.

Itisrecommended that sparepartsbepurchased for critical itemsto allow continued oper ation of
equipment duringtheinspection, evaluation, or repair/r eplacement process.

THISWARRANTY ISIN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED IN-
CLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULARPURPOSEAND OFANY OTHER OBLIGATION ORLIABILITY OF PENGWY N.

PRODUCT IMPROVEMENT LIABILITY DISCLAIMER

Pengwyn reservestheright to make any changesin or improvementson its productswithout incurring any
liability or obligation whatever and without being required to make any corresponding changes or improve-
mentsin products previousy manufactured or sold.



Control Console Front Panel

Liquid Crystal Display (LCD)
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Selection Switch / W&Lift Switch
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Operation of Control Console

Manual L ockout Keyswitch
MANUAL Off

(De

Programming and Mainte-
nance K eyswitch

RUN
CALIB

@ MAINT

M ain Power

Bed Switches

Spreader Switch

Themanual lockout keyswitch position determineswhether the system's
manual control of theauger and/or spinnerisavailable. If thekeyisin
the off pogition, no power will besent to the auger/spinner coilswhen
the spreader switchisinM ANUAL .

£

The programming and maintenance keyswitch has three settings.
They arerun, caibrate, and maintenance. RUN isat 12:00,
CALIB isat 1:30, and MAINT isat the 3:00 position. Each
setting will be discussed in more depth where they apply.

The programming and maintenance keyswitch must always be
returned to the RUN position before the truck is returned to the
operator for everyday use. If the key positionisleftin CALIB or
MAINT, not al of the hydraulic functions will work correctly
until the key is turned back to RUN.

£

A

When the power switchisinthe ON position, the panel will light up
and thedisplay will comeon. Thedisplay will briefly show thesystem
number and then theinformation dictated by the mode sel ected.

5

A

Thereisabed switch and abed down fast button. The switch controls
raising the bed and loweringit dowly. When the bed switchisinthe
down position and the bed down fast button is pushed at the sametime
the bedislowered morequickly.

£

The spreader switch has three positions: AUTOMATIC, OFF,
and MANUAL . The manual position isonly active if the manual
lockout keyswitch is turned to ON.

0
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Operation of Control Console

Front Plow Switches

Wing Plow Switches(op-
tional featureZ
seriesonly)

Under body Scraper Plow
Switches (optional fea-
ture Z seriesonly)

Counterbalancefor front plow
(optional feature)

Road Temper atur e Sensor
(optional feature)

Thefront plow switchesarelocated in the upper right hand of the
control console. The top switch controls the up and down move-
ment of the plow. The lower switch controls the plow angle to the
right or left.

x
%

Thewing plow switchesarethetwo middle switcheson thefar right of
thecontrol console. Thefirst switch controlsthe up and down move-
ment of thewing plow. The second switch controlstheangle of the
plow. If thetruck isnot equipped for awing plow application, the
switcheswill still beon the control box, but will not activate any hydrau-
licfunctionswhen the switchesare engaged.

£

Al

Theunderbody scraper plow switchesarefound on thelower right

of the control panel. The first switch controls the up and down
movement of the scraper. The second switch controls the angle of
the plow to the left or right.

£

If thetruck isequipped with afront plow counterba ancecircuit, then
the" Counterbalance” switch onthe control box isusedtoturnthe
function"On" and " Off". Because of road contours, occasiondly the
plow will need "refreshed” to obtainthe correct plow ride height. The
operator can counterbalancethe plow to desired height, thenturnthe
Counterba anceswitch " Off". Thiswill diminaethe cregping up action of
the plow over uneven pavement. Or, the operator can leavethe Coun-
terbalanceswitch " On" during plowing operationsto continuously refresh
thecircuit. In thisoperation, the plow may need to belowered occasion-
allyif creeping up occurs.

| &
)
A

If thetruck isequipped with aRoad Temperature Sensing unit plugged
into the RS-232 Data Port, it can be read on the control box display.
With spreader switchinthe" Off" position, turnthe Modeknob to Mode
7. Then usethe Blast switchto toggleinto RTS mode, toggling the Blast
switch againwill display thehydraulicfluid temperature.
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Operation of Control Console

Liquid Chemical Wetting
(optional features)

Gallons Per Ton Wetting

Gallons Per Mile Wetting

Spreader In Manual Wetting

Liquid chemical wettingisan optiond feature. Trucksequipped

with this option, liquid wetting (such as calcium chloride or salt
brine) is pumped from an on-board storage tank onto the granular
materia at the spinner. The wetting knob represents the percentage
of the maximum gallons per ton ratio number programmed into the
console. To do this put the spreader switch in automatic mode, the
auger knob 1-15, spinner knob 1-15 and the wetting knob at the
desired 1-10 setting. If the maximum ratio is 10 gallons per ton then
position 10 equals 10 gallons per ton. Position 1 would be 10 percent
of the maximum ratio and on up to position 10 being 100 percent
maximum ratio.

The second wetting featureisaspray bar applicationthatisusedina
galons per mileratio. To do this put the spreader switch in auto-
matic mode, the auger and spinner knobs to O and the wetting knob at
the desired setting, to achieve the gallons per mile operation. Each of
the 1-15 wetting knob settings can be set between 1 - 100 gallons per
mile. Example: the 1 setting is 20 gallons, setting 2 is 40 gallons, etc.

When operating the spreader in manua , the position numbersare

equal to the amount of hydraulic flow in gallons per minute (GPM)
being sent to the wetting system. Position 1 would be 1 GPM and
on up to position 15 which would send 15 GPM of flow.
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Operation of Control Console

M ode Selection Switch Thesdlection of themodedia indicatesthetype of information shown on
thedisplay. Thefollowing table showstheinformation displayed a each
selection of thedid.

Position
1

Type of Information
Vehicle speed in miles per hour (MPH)
Should closely match truck speedometer.

Pounds per mile of material output at the spreader
Number shown is material output if the truck isdriven
at the current speed for one full mile.

Day and Time

Distance measured in feet

When the spreader is OFF this will measure distance
in feet. Pressblast and the distance will be displayed
with the screen "RUN XXXXXX FT". Press blast
again and the count will stop. The display will read
"STOP XXXXXX FT".

With the spreader turned ON in Manual, this position
will read TOOL M ODE and the alarms will be off,
allowing the tools to be run off the Pengwyn system
without nuisance alarms.

Distance measured in miles
Thisis the same as mode 4 but shows the distance
measured in miles.

Total milestraveled and total pounds of material
The control console stores the total pounds of material
spread and the total miles traveled when the spreader
switch isON(Automatic or Manual). Data accumu-
lation stops when the spreader switch is turned OFF,
but continues when it isturned back ON. Thedatais
added to that in memory. When the spreader is off, the
blast switch is depressed, and this display is selected;
the display values and datalog will bereset to 0. The
information can be downloaded into a computer for
display of graph and table information.
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Operation of Control Console

M ode Selection Switch 7
(cont'd)

Fluid temperature
Displays the hydraulic reservoir temperature in
Fahrenheit degrees.

The Pengwyn control console will read and display the hydraulic
reservoir temperature. To read the temperature:

1. Turn mode switch to position 7.
2. Start engine and run at idle.
The display will show "FLUID TEMP XXX°F".
3. Push the spreader switch to MANUAL.
4. Wait 10 seconds.
5. Turn spreader switch OFF.

This alows the pump to circulate hydraulic fluid from the reservoir
through the manifold to the temperature sensor. It will now display
the actual temperature.

8 Pressure
Displays the hydraulic system pressure in pounds per
squareinch (psi). Both the high and the differential
pressure readings are shown. Thefirst reading is the
high pressure (taken from the pressure side of the auger
compensator) and the second reading is the differential
pressure (taken from the return side of the auger after
the pressure drop of the 80 psi compensator).

The Pengwyn control console will read and display the hydraulic
system pressure. To read System pressure:

1 Turn the mode switch to position 8.
The display will show PRESSURE = XXXX. The pressure dis-
played is the pressure required to push pump flow through the
manifold, compensator valves, pump bypass valve, and return line

hosing.
2. Start engine and run at approx. 1500 RPM.
3. Operate any hydraulic function (normally used for

relief valve pressure settings - see: Pressure Adjust-
ments section for more information).
The pressure required to operate that function will be displayed.
By running the cylinders to the end of their stroke or disconnecting
the spreader system quick disconnects, the pressure setting of the
relief valve protecting the specific function will be displayed.
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Operation of Control Console

Auger Switch (Spreader
Material Output Selec-
tion Switch)

Spinner Switch (Spinner /
NaClone™ Speed Control
Selection Switch)

Blast Switch

Theauger has 15 settings. If the spreader switchisonM ANUAL and the
manual lockout keyswitch is turned ON then each numerical position sets
the flow to the auger circuit. Position 1 will indicate that one GPM of
hydraulic oil is moving to the auger circuit and so on up to 15 GPM at
position 15. Flow to the auger circuit in MANUAL is constant and not
ground oriented.

If the spreader switch ison AUTOMATIC then the positions will output
preprogrammed values in pounds per mile (Ibs/mi). Thiswill be ground
oriented and depends on truck speed. Position 1 will output the amount
that is programmed into it, such as 100 Ibs of materia per mile. Position 2
may be set for 200 |bs of material and so on up to position 15. The
Penwyn increases/decreases hydraulic flow to the auger so the operator
will have an even spread rate throughout the whole speed range of the
truck and maintain the output of |bs/mi that the operator has selected.
When the truck is stopped, the auger will also stop. Management will
determine these constants and maintenance will program themiin.

A
%

The spinner has fifteen settings. Position 0 is off. When the spreader
switchisin AUTOMATIC or MANUAL, settings 2 through 14 increase
hydraulic flow to the spinner by one gallon per minute for each setting.
The flow is not ground oriented and the spinner will continue to turn even
when the truck stops. In position 15 with the spreader switchin AUTO-
MATIC only, the spinner is ground oriented and flow is determined by the
speed of the truck. When the truck is stopped and the spinner isin position
15 the circuit has a minimum flow of 1 GPM. Position 15 is used for zero
velocity. The spinner is not effected by the blast switch unless Z-Blast is
turned ON. Z-Blast isintended for use only with zero-velocity. In
MANUAL none of the eight positions are ground oriented.

D
%

The blast switch is designed to allow maximum material and or wetting

output when going through intersections, over bridges, or wherever a
higher application rate may be needed.

The blast switch is a spring return to neutral toggle switch that is used to
override the setting of the auger switch in either the automatic or manual
mode of operation. When activated, the blast switch energizes all the
auger/conveyor, and or wetting valves, sending maximum hydraulic flow
to the auger/conveyor drive motor and or wetting pump. The auger/
conveyor will put out maximum material and or wetting when the blast
switch isactivated. When released, the switch returnsto its OFF position
and the spreader returns to the material output as set by the auger switch.
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Operation of Control Console

Hydraulic Tool M ode

WarningAlarms

Low Fluid

High Temperature

In order to runtools off the Pengwyn system, you must connect the
pressure hose of the tool to the pressure side of the auger circuit
and the return hose of the tool to the return side of the spinner
circuit. The manual lockout key will be in the ON position and the
dial labeled mode should be on position 4. The display will read
TOOL MODE. Bring the truck engine speed up to approximately
1000 RPM. Thedial labeled auger will alow you to select the
gallons per minute needed for the tool. Each position on the dial is
equal to the gallons per minute. Therefore, position 1 gives one
gallon per minute of flow and so on.

£
There are five warning alarms that include:
. Low fluid
. High temperature

. Spreader adert
. Spreader jam
. Internal fault

*2n

If the spreader switch isin the MANUAL or AUTO position, the
control box will produce an audible beep to warn about low fluid.
The display will flash "LOW FLUID" even if the spreader switch
isin the OFF position.

This warning indicates that the hydraulic fluid in the reservoir tank
islow. Thiswill not interrupt the functions of the system, aslong
asthereishydraulic fluid in the reservoir. The spreader switch
should be turned to the OFF position and the truck should return to
the shop for maintenance immediately.

£

This warning indicates that the temperature has exceeded the
maximum recommended operating temperature. The control box
will produce an audible beep and the display will flash "FLUID
HOT". By selecting M ODE 7 on the control box the current
hydraulic fluid temperature will be displayed. The truck should be
returned to the shop for maintenance immediately.
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Operation of Control Console

Spreader Alert (auger
unload fault)

Spreader Jam (auger jam
fault)

Internal Fault

If thereisan audible beep and the control box display flashes
"SPREADERALERT", thereisno materia being gected by the
Spreader.

Spreader Alert indicates that there has been a reduction of the load
on the drive motor. Generally, thisis caused when the spreader is
out of material. Other causes include:

. Tunneling/bridging of the material

. A broken mechanical connection between
the drive motor and the auger/conveyor

. A blown hose on the auger/conveyor drive
motor

. A drive motor with reduced efficiency
£

Spreader Jam will cause an audible beep and the control box
display will flash "SPREADER JAM". Thisindicates that no
material is being gected by the spreader system. It may be caused
by a material jam at the auger/conveyor or the quick disconnect to
the auger/conveyor drive motor may not be connected.

If thereis an internal software failure, "INTERNAL FAULT" will
flash on the screen. The control box may need repaired. The fault
may be related to electronic noise from other devicesin the cab. In
this case, turn the control box off and back on.
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Operation of Control Console

Retracting the Plow Cylin-
der

Very Cold Temperature
Operation

TheM & Z Seriesplow circuitsarebasically asingleacting circuit
which utilizes the plow's weight to retract the cylinder or lower the
plow; however, for hook up purposes only, we borrow some oil
from the bed down circuit to retract the plow cylinder. Thisis
accomplished by simultaneously operating the plow down and the
bed down switches. Thiswill hydraulicaly retract the plow
cylinder. "

A

During extremely cold weather with the spreader off the hydraulic
fluid viscosity may become so thick the cylinder functions become
very sluggish. To remedy this, two procedures will help.

1. Turn the auger switch to 0, the SPINNER switch to

2, and the spreader switch to AUTO. Thiswill
allow continuous circulation of the pump with the
spreader off.

2. If more rapid hydraulic fluid warming is desired,
hold the plow switch UP for a minute or two; dead
heading the plow cylinder and forcing the oil over
the plow relief valve. Thiswill warm the oil ap-
proximately five to 10 degrees per minute.
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Control Console Programming

Caution: Always return the programming key to the RUN position before turning the console
power switch or the truck key off. Turning the power off before resetting the programming key
(turning it back to RUN) may cause the loss of some of the newly programmed numbers. By
turning the key to the RUN position any programmed constants will be saved to the Pengwyn
memory and the control box will be returned to normal hydraulic operating mode.

Speedometer Type Thetypeof speedometer isnow selected in the calibration procedure.
Thetwo choicesinclude SINE whichisfor al manual transmissionsand
SQR for truckswith an Allison World Transmission. To select the
appropriate setting:

1. Turn program key to CALIB.

2. Turn the M ODE switch to position 1.

3. Push front PLOW lift UP and hold.

4, Use the BED switch to toggle between the two

settings.

£

Setting the Speed Constant 1. Jack rear axle of truck up and block the front

wheels.

OR

1. Be prepared to drive the truck.
2. Turn the programming key to the CALIB position.
3. Turn theM ODE switch to position 1.
e
4

The display will read "CAL MPH 0".
. Operate the truck at a constant speed (30 MPH or
more).
Use the truck speedometer, not the control console, to deter-
mine truck speed.
5. Compare truck speedometer to speed shown on
control console display.

Thespeed constant and
thedistancemeasuring
constant method can both
beused to programthe
control consoletothe

To adjust the speed of the console to match the speed of the

: . truck speedometer:
truck speedometer.Usmg 1. In MODE 1, push the bed switch to the UP posi-
t_hesurveyed milemethod tion to increase the displayed console speed.
isrecommended because 2. Pushthe BED switch to theDN SLOW position to
it isthemost accur ate. decrease the displayed console speed.
3. Turn programming key to RUN position to save.
The speedometer setting is now complete.
4, Turn theM ODE switch to position 4.
5. Turn programming key to CALIB position.
6. Record the pulse count shown for your records.
7. Return programming keyswitch to RUN.
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Control Console Programming o«

Setting the Distance M ea- To set the distance measuring constant using asurveyed mile:
suring Constant (using a 1 Turn the programming key to the RUN position.
surveyed mile) 2. Turn the M ODE switch to position 4.
The display will read "START XX FT".
3. Drive the truck toward the starting point of the
measured mile.
4. Push up on the blast switch when at the starting
point.

Thedisplay will ingantaneoudy show "RUN XX FT" andthenwill begin
increasing asthetruck continuestoward the mile marker.

5. Bring the truck to a stop at the end of the measured
distance and push up on the blast switch when the end
of the measured mileis reached.

The display will now show "STOP XX FT". XX will be the feet the
console counted over the measured distance.
6. Record the number shown for your records (this
number will be needed for alater calculation).

Calculation for Setting
the Distance M easured

Constant
New Pulse

M easured Distance (from control box —_
. ( ) X (PulsesfromControl Box) = Constant to be
Actual Distance Traveled (ft) Programmed

Thiscalculation can beused Once the MPH calibration is completed for a truck the pulse constant

for any measr(; gtfi distance will always remain the same for the life of that truck.
over 1.

Use steps below to program new pulse number into control box.

-

1
Tofind thepulseor if setting the constant with aknown constant:
1. Turn the programming key to the CALIB position.
2. Turn the M ODE switch to position 4.

The display will read "PULSES.IMI XXXX". The XXXX indicates
some number that could be anything from 0 to 5000. If the correct
pulse count is known, this number can be directly inserted without
having to drive the truck. If the correct pulseis not known record the
pulse for the calculation that must be computed, otherwise:

3. Push the BED switch to the UP position to increase the
number displayed.

4, Push the BED switch to the DN SL OW position to
decrease the number displayed.
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Control Console Programming o«

Calculation for Setting If alarge number change must be made, pushingthe BED DOWN
the Distance Measured FAST button to the DN position while simultaneously pushing the
Constant (Cont'd) bed switch UP or DN SL OW will change the displayed number in

increments of 100. When the correct number is achieved, the
speedometer setting is complete.
5. Turn the programming key to the RUN position to
save the settings.

P
iel
Fluid Temperature Toread thefluid temperature:
1. Turn the programming key to RUN.
2. Turn the M ODE switch to 7.

This is not a programming number that is saved in memory.
It is used only as a gauge of current temperature.

A
n
Cylinder Selection for Plow  Inthissetting specify whether the plow, bed, or both aresingle/double
and Bed acting. To changethesetting:
1. Turn the program keyswitch to CALIB.
2. Turn MODE switch to 8.
3. Push front PLOW angle switchto LEFT and

hold.
S = single acting 4, Push the BED switch UP or DN to toggle
D = double acting through the settings.
) 8
17
Beeper Option: Itisnow possi bleto specify how the alarm system should go off. If

ONCE is selected then the alarm beeps the first time the alarm
message is shown, but not again. If CONT is selected the dlarm
sounds every time the alarm flashes on the screen. OFF disables the
beeper completely, but the alarm message will flash on the screen.
To set Beeper option:

1. Turnthe programming key to CALIB.

2. Turnthe MODE switch to 1.

3. Push the front PLOW lift switch to DN and hold.

4 Push the BED switch UP or DN to toggle

through the settings.
5. Return the Programming key to RUN to save.
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Control Console Programming o«

Checkingthe Spreader
Alert

Spreader Alert
Calibration

Therewill bea
short delay before
the control box
startsthroughthe
settings.

To assurethe spreader dert programming numberswere maintained in
memory, the program numbers should be reviewed. To review these
numbers:

1 Turn the programming key switch to CALIB.
2. Turn the mode switch to position 1.
3. Push and hold the front PLOW angle switch to the

RIGHT position and hold.
The display will show low temperature, high temperature, alarm
setting and then all the spreader alert programming numbers will flash
across the display.
4, Check these to the numbers that were written down. 1f
they match the numbers were held. If the numbers are
not the same, repeat the spreader alert procedure.

(0

Unlessloading previous constantsfrom alaptop, this procedure must be
doneif acontrol box ischanged. The procedure should berepeated
occasi onal ly asastandard mai ntenance check to adjust for auger/conveyor
or motor wear. The procedure should also be done any timethe auger/
conveyor motor ischanged or thedesign of the spreader ischanged. This
isto prevent nuisance spreader alert darms. To set the spreader alarm:

1. Havetheenginerunning.

2 Have the spreader box or conveyor belt empty.

3. Turn the M ODE switch to position 7.

4, Read the temperature on the display.

5 If temperature is below 80° then warm up the hydrau-

lic oil to at least 80°.

To warm up the hydraulic oil:

1. Bring truck engine speed to 1500 rpm.
2. Push the PLOW UP, or PLOW DN.
3. Bottom out plow cylinder.

4. Turn to MODE 7 and read temperature.

Once the proper temperature is achieved continue to set the spreader
alarm:

Release the plow switch.

Maintain 1500 rpm engine speed.

Turn the programming key to MAINT.

Turn the auger switch and the spinner switch to 0.

© N>
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Control Console Programming o«

Spreader Alert
Calibration (Cont'd)

Settingthe Spreader Drag

10. Push the spreader switchto AUTO.
As the automatic spreader aert settings advance.
11. Write down the settings so they can be checked in

the next programming step.

The display will read "SPREADER CALIBRATE" and "PRES-
SURE CALIBRATE", asit tests the pump pressure. The display
then will "START UNLOAD CAL" and then "SETTING 1 =
XXX","SETTING 2 = XXX" and so on. The displayed pressure
readings should slightly increase for each progressive setting. This
will continue automatically up to SETTING 15 = XXX. The
display will then read "FINISHED" and then "TURN SPREADER
OFF".

12. Turn the spreader OFF.

13. Lower the engine speed.
14. Turn the programming key to RUN to save con-
stants.
The spreader alert is now set.
s

e

The spreader drag setting determinestheamount of material remaining
on the auger or conveyor when the spreader alert dlarm goesoff. The
number shown isthe pressure abovethe empty auger fault wherethe
Pengwyn soundsthe alarm. To set the spreader drag:

1. Turnthe programming key tothe CAL | B position.
2. Turn the M ODE switch to position 2.
3. Push the front PLOW angle switch to the LEFT

position and hold.
The display will read "CAL DRAG XXX". This number will
usually be set between 50 and 120. This number varies with the
type and make of the spreader used on the truck.

4. Hold the front PLOW angle LEFT switch and push
the bed switch to the UP position to increase the
setting or switch to the DN SL OW position to
decrease the setting (using the down fast button
will change the number in increments of 10).

5. Record the spreader drag number for your records.
6. Return programming key to the RUN position to
save the constant.
£
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Setting the Spreader Jam

SettingtheDay and Time

Spreader jam isthe pressure setting at which the control box will aert
the operator that the auger/conveyor hasjammed or locked up.
Spreader jamisfactory set at 2500. It should be set at 200 psi below
themainrelief vavesetting. To set thisnumber:

1. Turn the programming key to the CAL B position.
2. Turn the M ODE switch to position 2.
3. Push the front PLOW angle switch to the RIGHT

position and hold.
The display will read "CAL JAM  XXXX".

4. While holding the front PLOW switch to the
RIGHT, push the BED switch to the UP position
to increase the setting OR switch to the DN SLOW
position to decrease the setting.

The numbers will change in increments of 10. When the bed down
fast button is used with the bed switch the numbers will change in
increments of 100.

5. Record the spreader jam number for your records.

6. Turn programming key to RUN to save constant.
1

1. Turnthe programming key tothe CAL | B position.

2. Turn the M ODE selection switch to position 3.

Thedisplay will read "CAL DAY XXX". The XXX represents
the day, i.e. SUN, MON, etc.

3. Push the BED switch to the UP or DN position
until the correct day is shown.
4. Push the front PLOW angle switch to the LEFT

position and hold.
The display will read "CAL HRS XX:XXAM".

5. Hold the front PLOW LEFT switch and push the
bed switch to the UP or DN position to change the
displayed hours and the displayed AM or PM (using
the bed down fast button with the bed down switch
will speed up the display).

Thisworks on a 24 hour clock and is set the same as a digital
watch. When thisis set correctly:

6. Push the PLOW angle switch to RIGHT and hold.
The display will read "CAL MIN XX:XXAM".
7. Hold the front PLOW RIGHT switch and push the
bed switch to the UP position to change the dis-
played minutes.

This works on a 60 minute clock and is set the same as a digital
watch. When thisis set correctly, the day and time settings are
compl ete.
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Conveyor (Auger)
Minimum Value

Blast Hold
(Programmable)

When operatingin theautomatic mode, the PENGWY N systemis
setup to send a minimum flow rate to the auger/conveyor drive
motor, regardless of the amount of material output requested. This
isto compensate for the hydraulic motors inefficiency which
would otherwise result in low material output when starting the
truck from adead stop. To set the minimum number:

1. Turn the programming key to the CAL | B position and

the M ODE switch to position 2.

2. Push the front PLOW lift switch to the UP position
and hold. The display will read "CONVEY OR MIN
X",
3. Push BED SWITCH to the up position while holding

the front plow lift switch to increase the displayed
number or DN to decrease the displayed number.

4, The minimum value number is adjustable from 0 to 5
in 1 gallonincrements. A setting of one is recom-
mended for single axle trucks and a setting of two for
tandem axle trucks.

£

When the BLAST switch is engaged, it can be released and the
PENGWY N will hold the Blast function for a predetermined
amount of time (between 1-30 seconds).
1. Turn the programming key to the CAL B position and
the M ODE switch to position 2.
2. Push the front BLAST switch to the UP position
and hold. Thedisplay will read "BLAST HOLD".
3. Push BED SWITCH to the up position while holding
the front plow lift switch to increase the displayed
number or DN to decrease the displayed number.

*2x
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Finding the Spreader Con-
stant (auger)

120

Auger 2
Auger 1

Spreader Constant

Tofind the spreader constant, material must bein the bed of thetruck
and the spreader system must be attached and operating.

To set up to find the spreader constant:
1. Weigh an empty bucket capable of holding 30 to 90 Ibs.
of your granular deicing material.
2. Position bucket under output of the auger/conveyor to
catch the material.
3. Ensurethat material is distributed evenly over entire
spreader box or conveyor belt.
With aV-box hopper, the gate opening must be adjusted to the
position in which the truck will be operated. If the gate opening is
changed, the new constant number must be found or the spreader
system will no longer be accurate.

To find the spreader constant:
4.  Turn the manual key to the ON position and the M ODE
switch to position 2.
5. Turn the programming key to the RUN position.
6. Start the engine and bring the engine speed to 1500
RPM.
7.  Turnthe AUGER switch to position 1.
8.  Turnthe SPINNER switch to position O.
Y ou will need a stop watch to time the procedure.
9. Push the spreader switch to MANUAL and start timing.
10. Allow the system to run for 1 minute.
11. Turn the spreader switch OFF.
12. Weigh the bucket of material.
13. Repeat the procedure with the AUGER switch in
position
14. Subtract value measured at auger 1 from auger 2.
15. Record this number for your records.
The resulting number is the spreader constant. Y ou may want to run
through this procedure twice, in order to double check.

£
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Setting the Spreader
Constant (auger)

Setting Spread Rate
(auger)

Toinsert the spreader constant into the control console;

1. Turn the programming key to CALIB.
2. Turn theM ODE switch to position 2.
3. Turn the AUGER switch to position O.
The display will read "CAL SPREADER XX".
4. Push the BED switch to UP to increase the number

or push the BED switch to DN SL OW to decrease
the number (when also pushing bed down fast the
display will increase/decrease the number in
increments of 10).
When the number on the display matches the spreader constant
number this procedure is finished.
5. Return the programming key to RUN to save.

12
When operating the spreader in automatic, positions 1through 15 on
theauger switch determinethe spreader output ratein pounds per mile.
Each position must have thedesired output rate programmed intoit.
Thenumber programmed into each setting determinestheavailable
spreader ratesin pounds per mile (Ibs/mi) the operator hasto choose
from. Itisuptotheend user to determinethe programmed ratesthey
wishto makeavailableto the operator. To program:

1. Turnthe programming key tothe CAL | B position.

2. Turn the M ODE switch to position 2.

3. Turn the auger switch to the position to be pro-
grammed (1 through 15).

Each position will have to be set. The display will read
"SPREADER 1 - XXXX". (SPREADER 2 - XXXX. €tc...)

4, Push the bed switch to the UP position to increase
the setting.
5. Push the BED switch to the DN SL OW position to

decrease the setting.
The numberswill change in increments of 10. When pushing the
bed down fast button while using the bed switch the numbers will
change in increments of 100.
6. Record the spreader settings for each position for
your records.
If 0 is programmed into any setting, the auger/conveyor will not
turn when that setting is selected. To find the spreader constant,
material must be in the bed of the truck and the spreader system
must be attached and operating.
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Control Console Programming o«

High Temperature

Low Temperature

TemperatureAlarm

Thisisfactory set at 120° and should not be changed unless
necessary. To change setting:

Turn programming key to CALIB.

Turn M ODE switch to 6.

Push the FRONT PL OW lift switch UP and hold.
Push the BED switch UP to increasethe number or
DN to decrease the number.

PwWNPE

x

Thisis factory set at 60° and should not be changed unless neces-
sary. To change setting:

1 Turn programming key to CALIB.

2. Turn M ODE switch to 6.

3. Push the FRONT PL OW lift switch DN and hold.

4 Pushthe BED switch UP toincrease the number or

DN to decrease the number.

Thisisfactory set at 160° and %wuld not be changed unless neces-
sary. To change setting:
1 Turn programming key to CALIB.
2. Turn MODE switch to 6.
3. Push the front PLOW angle switchto RIGHT
and hold.

o]

See the Pre-Winter Checklist at the
back of this manual for a quick refer-

ence guide to programming the Pengwyn
in the field.
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Wetting Maximum

GALLONSTON
CONSTANT

GALLONSMILE
CONSTANT

Thewetting maximumisset to anumber between 1 and 255 gallons per
ton. Thisnumber will determinethe output for positions1to 10 onthe
wetting knob. Themaximum gallons per ton issetting 10 onthe wetting
knob, therefore 1-9 arelesser percentages of the maximum 10 setting.
Example: if setting 10 isequal to 10 galons, setting 1is1 gallon per ton,
setting 5is5 gdlonsper ton. Determine the maximum desired gallons
per ton and program the number into the control console. To program
thenumber:

1. Turn the programming key to CALIB.

2. Turn M ODE switch to position 7.

3. PressPL OW switch DOWN and hold.

4. PressBED switch UP to increase and DOWN

to decrease, to get to the wetting maximum.
8

Thisvdueindicatesthe gallons of wetting solution pumped for each
gdlon of hydraulicfluid by accounting for dippage of thewetting
pump. Thefactory default constant of the Oberdorfer 3000 is0.32
and the Oberdorfer 7000is0.88. The number can range from 0.02
t05.00in .02 increments. To set the wetting constant:

1. Turntheprogrammingkey to CAL 1 B.

2. Turn MODE switch to position 7.

3. Activate the BLAST switch.

4. Press the BED switch UP to increase the

number or DOWN to decrease the number.

o
A
X

Thisfunction alowsfor 1 to 100 gallonsof wetting solution pumped for
each miletraveled. Thisconstant isused whenthe PENGWY N control
box iscontrolling awetting spray bar only (no granular material being
spread). Thisisaconstant valueand istheratio of the hydraulic motor
totheliquid pump and it rangesfrom 0.02t0 5.00in .02 increments.
When operating in thismode, the auger/conveyor and spinner knob
should beturnedto 0" and thedisplay in Mode"2" will read "GAL/
MILE". To set the GAL/MILE constant:

1. Turnthe programmingkey to CAL I B.

2. Turn M ODE switch to position 7.

)
X
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Control Console Programming o«

GALLONSMILE 3. With the Wetting Rotary Switch at position O,
CONSTANT display shouldread"CAL WETTING". This
(Cont'd) vauewill betheratio of theliquid pumptothe

hydraulic motor. Thisvalueisadjusted withthe
BED Switch. To get the" Cal Wetting", takethe
displacement of theliquid pump divided by the
displacement of the hydraulic motor. Cal wettingfor
the Oberdorfer 3000 isset at 0.32 and the
Oberdorfer 7000 is set at 0.88.

4, Wetting rotary positions 1 thru 15 will hold the
desired gal/milesettings. These settingsareaso
adjusted with the BED Switch.

5. Movethe FRONT PLOW Switch to the UP position
todisplay"PUMP SLIP". Thisvalue should beset
to 1 andisadjusted withthe BED Switch.

5

A¢

Wetting Pump Slip The pump slip constant ensuresthat hydraulic flow isawayssent tothe
wetting pump. Thisnumber can beincreased to compensatefor any
wear onthe pump. Theconstant isadjustablefrom 0to 3 GPM of
hydraulicfluid. Thefactory defaultis1. Toset thisvalue:

1 Turn programming key to CALIB.

2. Turn M ODE switch to position 7.

3. Push the front PLOW lift switch UP and hold.

4 Press the BED switch UP to increase the

number or DOWN to decrease the number.

e
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Setting the NaClone™ Zer o-
Velocity spinner Constant

Zero-Veocity Blast

Thisisan option that may not beused on al trucks. If your truck usesa
conventional broadcast type spinner, ignorethis programming proce-
dure. The CAL SPIN settingisthetruck speed at which the zero-

vel ocity gjector achievesmaximum hydraulic flow when the spinner
settingisat 15. Thisspeed must be programmed into the console. To
check for the correct setting thefirst timethetruck isprogrammed:

1. Decidewhat the desi red maximum spreading speed will
be.
2. Plug this number into the console.
3. Do atria run to see if maximum effectivenessis
achieved.
4, Record the number for your records.
To set the ground oriented NaClone™:
1. Turn the programming key to the CAL 1B position.
2. Turn the M ODE switch to position 2.
3. Push the front plow lift switch to the DN position
and hold.
The display will read "CAL SPIN XX.X".
4. Hold the front plow lift switch and push the bed
switch to the UP position to increase the number.
5. Hold the front plow lift switch and push the bed
switch to the DN SL OW position to decrease the
number.
Once the desired number is set, this setting is complete.
6. Return the programming key to RUN to save.

Thisdeterminesthe minimum hydraulicflow tothespinnerin

1

Thisisused only with zero-vel ocity. The spinner and auger both receive
maximum hydraulic flow when theblast switchisactivated. Thefactory
default isoff, but should be changed toON if zero-velocity isan option
onthetruck. To changethe setting:

1. Turn programming key to CALIB.

2. Turn theM ODE switch to position 8.

3. Activate the BLAST switch and hold.

4 Pressthe BED switch UP or DOWN to changethe

setting.
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NaCloneMinimum Value automatic. It should beset at 3 for zero velocity or at Ofor a

(Spinner Minimum) conventional spreader. To change the setting:

1. Turn the programming key to CALIB.

2. Turnthe M ODE switchto 1.

3. Pushthefront PLOW lift switch to DN and
hold.

4. PushtheBED switch UP to increase the setting and
DN to decrease the setting.

5. Return the programming key to RUN to save.

D

Scraper Period Thisvalue can be set between 0 and 90 seconds. Thedefaultis15
(Z Seriesonly) seconds.
With the value set at 0 the system will not recharge the scraper plow.
If no scraper plow is used on the truck, be sure the value is set at 0.
To change the setting:

1.  Turnthe programming key to CALIB.

2. Turn M ODE switch to position 8.

3. Press the front PL OW lift switch UP and hold.

4 Pressthe BED switch UP to increase the number or

DOWN to decrease the number.

SCRAPER PERIOD SHOULD BE SET TO ZERO IF THERE IS
NO UNDERBODY SCRAPER AVAILABLE ON TRUCK.

| 4
1

Scraper Pulse Thiscan beset from 0to 4 secondswith adefault of 1 second. This
(Z Seriesonly) will determinethelength of timethe scraper down functionisrefreshed.
To changethisvaue:

1. Turn programming key to CALIB.

2. Turn the mode switch to position 8.

3. Pushfront PLOW lift switch DOWN and hold.

4.  Push the BED switch UP to increase the

number or DOWN to decrease the number.

SCRAPER PULSE SHOULD BE SET TO ZERO IF THERE IS
NO UNDERBODY SCRAPER AVAILABLE ON TRUCK.
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Changing Control Consoles

Resetting Factory Constants

If it isnecessary to changethe control console, the only programming
test that isrequired to be repeated isthe spreader aert. All other
programming numberscan bedirectly plugged into the consolebased
on thenumbersthat wererecorded during theinitial setup. If usnga
laptop, al constantsincluding spreader alert can beloaded into the new
control box. (Seelaptop software manual)

£

Intherare event that the constantsthat are saved in the memory of the
control box become scrambled, it isrecommended that you:

1.  TurntheProgramming key to CALIB.

2. Turnthe MODE switchto 3.

3. PushtheBLAST switch UP.

Thedisplay will read: "CONSTANTSRESET"
The old constants for the truck can now be reprogrammed back
into the control box.
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L aptop Programming and Data L ogging

Data Storage ThePengwyn control consol eisequipped with an RS-232 datacom-
munications port. The storage capacity affords retrieval of 42
hours of operating information depending on spreader usage,

including:
. Time control consoleis turned on
. Truck speed
. Miles driven with the spreader on
. Miles driven with the spreader off
. Timethe truck idles

. Material spread rates

Software is provided so that the accumulated data can be down-
L aptop Communications/ loaded into a Windows 95 and 98 based |aptop PC or a desktop
Software PC. Thisisdone through the RS-232 communications port. The

data can be presented in alog summary itemizing all spreader on

and off times and all truck idle timesto give atotal account of:

. Total miles driven with the spreader on
. Total miles driven with the spreader off
. Average spread rate

. Peak speed spreader on

. Total milestraveled

. Peak spread rate

. Total material spread

. Peak speed spreader off

Control Console Front Plow
Counterbaance
/ Switch
PENGWY N M/Z Control Box /
Serial Number Counterbalance
On
Data Port RS-232 Off
Communications
Port
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L aptop Programming and Data L ogging cont)

L aptop Communications/
Software (Cont'd)

Additional I nformation

100]

LBS
er

The provided softwarewill also plot agraph similar to theexample
below.

Programming and calibration of the Pengwyn control console can
be done directly from the laptop computer through the software.
Programming values can be individually changed by moving
through (use the TAB key) a displayed table on the laptop screen
and typing in the desired value(s). If several trucks are to be
programmed with the same values, a calibration log can be created
in the laptop and then the complete log transferred to the control
console by doing the following:

. Plug into the RS-232 port
. Call up the input screen on the laptop
. Press ENTER

The entire fileis transferred to the control console.

For moreinformation on thisfeature please contact Pengwyn.

Exampleof Data
Logging Print Out

W

Dist-Tg.1

13.0 147 173 LEX Tio9 Mo 1 I 1

Time- 1

oooo oo # ooe32
oooooooo
ooooo ooo = 0.5

] ] 1 1 | | | |
08:36AM 08:39AM 08:42AM 08:45AM 08:48AM 08:51AM 08:54AM 08:57AM

07150904

ooooo ooooon ooooooooo
ooo. ooo. ooao. ooo. ooooo ooo.
S9 33 1087 421 12.5 5320
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Pressure Adjustments

TheM & Z Seriesmanifold systemincorporatesthreerelief vaves. Pengwyn testseach manifold for
function and setseach relief vaveprior to shipping. After manifoldinstallation, therelief valve pressures
should bechecked and, if necessary, set to the pressuresrecommended by the equi pment manufacturers.
(See: VaveFunction Diagramfor location of valves)

Main Relief

=

Start engine and bring engine speed to 1500 rpm.
2. Turn the programming key to RUN and the M ODE
switch to position 8.

3. Turn manual keyswitch to ON.

4, Disconnect the auger pressure hose quick discon-
nects.

5. Turn SPREADER switchto MANUAL.

6. Turn AUGER to position 0 and hit blast.

7. Read the pressure on the display.
(example: 2580/0450) The Pengwyn display will
flash Spreader Jam every few seconds while blast is
held. The first number is the high pressure reading
and the second number isthe differential pressure
reading.

8. Turn engine off.

9. Remove cap from main relief (some reliefs have an

external adjustment screw with locking nut).

10. Use an allen wrench to adjust the internal/external
screw. Rotate it clockwise to increase the pressure
setting or counter clockwise to decrease the pressure

setting.
11. Replace cap or tighten lock nut.
12. Repeat above procedure until proper setting is
achieved.
£
Bed Up / Plow Up Relief 1. Start engine and bring engine speed to 1500 rpm.
2. Turn maintenance key to RUN and the M ODE

switch to position 8.

3. Turn manual keyswitch to ON.

4, Turn SPREADER switchto MANUAL.

5 Push front plow lift switch to UP and extend cylin-
der until it bottoms out.

6. Read the pressure on the display. The first number
will be the high pressure reading and the second
number is the differential pressure reading.
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Pressure Adjustments c.«

Bed Up / Plow Up Relief
(Cont'd)

Bed Down Relief (for double
actingonly)

~

10.
11.

12.

N e

ou,sw

~

10.
11.

12.

Turn engine off.

Remove cap from bed up/plow up relief (some
reliefs have an external adjustment screw with
locking nut).

Use an allen wrench to adjust the internal/external
screw clockwise to increase pressure setting and
counter clockwise to decrease pressure setting.
Replace cap and tighten lock nut.

Repeat the above procedure until proper setting is
achieved.

Return manual key switch to OFF when finished.

I8
%

Start engine and bring engine speed to 1500 rpm.
Turn the maintenance key to RUN and the M ODE
switch to position 8.

Turn manual keyswitch to ON.

Turn spreader switchto MANUAL.

Push bed switch to DN SLOW.

When the bed is all the way down read the pressure
on the display. The first number will be the high
pressure reading and the second number is the
differential pressure reading.

Turn engine off.

Remove cap from bed down relief (some reliefs
have an external adjustment screw with alocking
nut).

Use an alen wrench to adjust the internal/external
screw clockwise to increase pressure setting and
counter clockwise to decrease pressure setting.
Replace cap or tighten lock nut.

Repeat above procedure until proper setting is
achieved.

Return the manual key switch to OFF when fin-
ished.
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Pressure Adjustments c.«

Plow Counter balance For trucks equi pped with this optionthe amount of counterbalance
PressureAdjustment desired can be adjusted using the plow counterbal ancerelief valve
To changethesetting:

1. Start engine and bring engine speed to 1500 RPM.

2. Activate plow counterbalance. On sometrucksthismay
be done by use of the SCRAPER DOWN switch or an
auxillary switch on or near the control console.

3. Loosen locknut on plow counterbalancerdlief valve.

4, Increase theamount of counterba ance pressure by turning
therdief valveclockwise.

5. Decreasetheamount of counterbalance by turningthe
relief vave counter-clockwise.

6. Oncethe desired amount of counterbalanceisreached
tighten thelocknut on the counterbalancerelief valve.

7. Theamount of counterbal ance pressuremay bedifferent

for every truck. The pressure cannot beread usingthe
PENGWY N control console. A hydraulic pressuregauge
can beinserted at theplow lift port if apressurereadingis
desired.
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M Valve Function Diagram

Asviewed inside cab facing rearward
MW VALVE FUNCTION DIAGRAM

~'.
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NUMBER FUNCTION WIRE COLOR
1 Auger 1 White
2 Auger 2 White'Ydlow
3 Auger 4 White/Green
4 Auger 8 White/Blue
5 Spinner 1 White/Orange
6 Spinner 2 White/Brown
7 Sinner 4 White/Purple
8 Spinner 8 White/Blue
9 Wetting 1 Rink
10 Wetting 2 White
11 Wetting 4 White'Ydlow
12 Wetting 8 White/Green
13 Pump Bypass Vave White/Black
14 Bed Down White/Red
15 Bed Down White/Red
16 Bed Up Orange
17 Bed Up Orange
18 Bed Down Fast Ydlow
19 Plow Left, Pressure Crey
20 Fow Right, Pressure Purple
21 Pow Up, Pressure Brown
2 How Down, Pressure White/Grey
23 Pow Right, Tank Grey (OC), Purple (CC)
24 Plow Left, Tank Purple (OC), Grey (CO)
25 How Down, Tank Brown
26 Pow Up, Tank Brown
27 Bed Down Relief N/A
28 Bed/Plow Up Relief N/A
29 Man Relief N/A
30 Thermistor N/A
31 High Pressure Transducer N/A
32 Low Pressure Transducer N/A
33 Fow Counter Balance Solenoid Blue
A Plow Counter Balance Check Vave N/A
35 Pow Counter Balance Rdief N/A
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M Parts List for Manifold Assembly

FLAGNUMBER
1-12,15,19-26,33
1416,17,18

13

2

2

2135

31,32

0

A

NOFLAG

NOFLAG
NOFLAG

FUNCTION

NORMALLY CLOSED SOLENOIDVALVE SZE10
NORMALLY CLOSED SOLENOID VALVE SIZE16
NORMALLY OPEN SOLENOID VALVE SIZE 16
MAIN RELIEF

BED/PLOW RELIEF

BED DOWN RELIEF COUNTERBALANCE RELIEF
PRESSURE TRANSMITTER W/PLUG
THERMISTORASSEMBLY

CHECKVALVE

MOLDED COIL (PARKER)

MOLDED COIL (VICKERS)
MOLDED COIL (VICKERSCANSTYLE)

PART NUMBER

DS101C OR SV-101
DS161CORSV-401
DS161IN OR SV-301
RD-2500
RD-2500
RD-0800
X5000-P
TC101
CV103P
RC-101P

RC-102
RC-101



M Valve Function Diagram

Asviewed from outside facing rear cab wall

OlON0N0

FLAGNUMBER FUNCTION PART NUMBER
123 AUGER, SPINNER, WETTING COMPENSATOR CP702
4567 PLOW CHECK VALVES cviospP

8 BED DOWN COMPENSATOR 15 GAL. PC-501

9 BED DOWN FAST COMPENSATOR 30GAL. PC-601

10 BED CHECK VALVE CVi161P
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M Plumbing Diagram

BED HOIST
DOUBLE ACTING

FRONT o A

PLOW LIFT ~
RT

OPTIONAL .

0 ©) ©) (©

- OIOIONO)

" wem ]

L

‘ . RETURN

\ \

o |
SPINNER ~ AUGER
MOTOR  MOTOR

FINSSIdd
EIRE

r SUCTION

LUBE OIL RETURN

HOSESZEREQUIREMENTS

6-3/8" ID - Lube oil return for Autosucker

8- 1/2" ID - Plow Hoist/Angle, Spinner and Wetting Motors
10- 5/8" ID - Bed Hoist and Auger Motor
12 - 3/4" 1D - Pump Pressure and Tank Returns
24-11/2" 1D - Pump Suction
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Z Valve Function Diagram

Asviewed inside cab facing rearward

D=Deflector
Block

NW=NaClone/
Wetting Block

By-Pass
Block

"L" Bed
Block

"R" Bed
Block

U=Under body
o
2=WingPlow
"L" Block

1=WingPlow
"R" Block

C=Counterbalance
Block

F=Front Plow
Block

By-Pass
Block

C=Conveyor/Auger
Block
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FLAG# FUNCTION WIREF COl OR
1 Auger .5 GPM Pink
2 Auger 1 GPM White
3 Auger 2 GPM White/Yellow
4 Auger 4 GPM White/Green
5 Auger 8 GPM White/Blue
6 Pump Bypass White/Black
7 Front plow left (pressure) Gray
8 Front plow left (tank) Gray (OC)/Purple (CC)
9 Front plow right (pressure) Purple
10 Front plow right (tank) Purple (OC)/ Gray (CC)
11 Front plow up (pressure) White/Gray
12 Front plow up (tank) White/Gray
13 Front plow down (pressure) Brown
14 Front plow down (tank) Brown
15 Wing plow left (pressure) Gray
16 Wing plow left (tank) Gray
17 Wing plow right (pressure) Purple
18 Wing plow right (tank) Purple
19 Wing plow up (pressure) White/Gray
20 Wing plow up (tank) White/Gray
21 Wing plow down (pressure) Brown
22 Wing plow down (tank) Brown
23 UB plow Ieft (pressure) Gray
24 UB plow left (tank) Gray
25 UB plow right (pressure) Purple
26 UB plow right (tank) Purple
27 UB plow up (pressure) White/Gray
28 UB plow up (tank) White/Gray
29 UB plow down (pressure) Brown
30 UB plow down (tank) Brown
31 Bed up "R" (pressure) Orange
32 Bed up "R" (tank) Orange
33 Bed down "R" (pressure) White/Red
34 Bed down slow "R" (tank) White/Red
35 Bed down fast "R" (tank) Yellow
36 Bed up "L" (pressure) Orange
37 Bed up "L" (tank) Orange
38 Bed down fast "L" (pressure) White/Red
39 Bed down fast "L" (tank) Yellow
40 Bed down fast "L" (tank) Yellow
41 Pump Bypass (w/Bed "L" only) White/Black
42 Spinner 1 GPM White/Orange
43 Spinner 2 GPM White/Brown
44 Spinner 4 GPM White/Purple
45 Spinner 8 GPM White/Blue
46 Wetting .5 GPM Pink
47 Wetting 1 GPM White
48 Wetting 2 GPM White/Yellow
49 Wetting 4 GPM White/Green
50 Left Deflector White
51 Right Deflector White/Black
52 Left Vane Orange
53 Right Vane White/Blue
54 Relief Valve set @ 2750 psi
55 Relief Valve set @ 2300 psi
56 Relief Valve set @ 1800 psi
57 Relief Valve set @ 900 psi
58 Relief Valve set @ 500 psi
59 Check Valve
60 Bed Down Flow control 30 GPM
61 Bed Down Flow control 15 GPM
62 Pressure Transducer (High)
63 Pressure Transducer
64 Thermistor
65 Relief Valve set @ approx 300ps
66 Plow Counterbalance Brown
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Valve Function Diagram

Asviewed from outside facing rear cab wall

O,

O,

PartsList for Manifold Assembly

Flag Number

1-5,7,8*,9,10*,11-14,
15-22,23-30,42-49
8** 10**

No Flag
NoFlag
NoFlag

* Front plow closed center system

Description
Normally closed solenoid valve, size 10
Normally open solenoid valve, size 10

Mainrelief valve
Thermistor Assembly
Pressure transducer with plug
Normally open solenoid valve, size 16

Bed up/plow relief valve
Bed downrelief valve
Check valve, size 16
Check valve, size 10
Normally closed solenoid valve, size 16

Bed down slow compensator valve
Bed down fast compensator valve
Auger/wetting/spinner compensator valve
Molded Coil ( Parker)

Molded Cail (Vickers )

Molded Cail ( VickersCan Style)

** Front plow open center system

Part Number

DS101C
or SV-101
DS-10IN
or SV-201
RD-2500
TC-101
X5000-P
DS-161N
orSvV-301
RD-2500
RD-0800
CV-161P
Cv-103P
DS161C
or SV-401
PC-501
PC-601
CP-702
RC-101P
RC-102
RC-101



Z Plumbing Diagram
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Torgue Specs & O-Ring Numbers

L1

Il —f X

TS L-CS
HE X

C5—ACROSS INTERNAL
HEX FLATS

Use a removable thread locker, such as Loctite 545.

T5 ASSEMBLY
TUBEFITTING PORT THD  C5 X TORQUE O-RING
PART # UN/UNF-2A HEX 11 L1 DIA. FT.LBS NUMBERS
#02 SAE O-RingBoss 5/16-24 8 30 39 44 3+ .5 902
#03 SAE O-Ring Boss 3/8-24 8 30 39 .50 5+.5 903
#04 SAE O-Ring Boss 7/16-20 316 37 46 56 11+1 904
#05 SAE O-RingBoss 1/2-20 316 37 46 .63 15+1 905
#06 SAE O-Ring Boss 9/16-18 U4 40 49 .69 18+1 906
#08 SAE O-RingBoss 3/4-16 516 44 57 .88 46 + 2 908
#10 SAE O-RingBoss 7/8-14 38 50 .63 1.00 75+ 5 910
#12 SAE O-RingBoss 1116-12 916 59 .75 1.25 85+ 5 912
#14 SAE O-RingBoss 13/16-12 916 59 .75 1.38 130+ 6 914
#16 SAE O-RingBoss 15/16-12 58 59 .75 150 135+ 6 916
#20 SAE O-RingBoss 15/8-12 34 59 .75 188 225+ 12 920



Underbody L atch Block
ValveDiagram

O 2 |
, O 1§
I
— 2
3 Flag
3 q Number  Function
B 1 Underbody Down Relief
Nt 2 Lock Sequence Valve
3 Check Valve
4 Underbody Up Relief

Q
Q.

Underbody Latch Block
Parts List

Flag Part
Number Description Number
1,4 Underbody Relief Valve RV-902
2 Lock Sequence Valve RV-901
3 Check Valve CV103P
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M & Z Veam Wiring and Diodes

Function

Auger .5GPM
Auger 1 GPM
Auger 2 GPM
Auger 4 GPM
Auger 8 GPM

Bed up"R"
Bed down slow
Bed down fast
Pump

Spinner 1 GPM
Spinner 2 GPM
Spinner 4 GPM
Spinner 8 GPM

Front plow up
Front plow down
Front plow left
Front plow right

Wetting .5 GPM
Wetting 1 GPM
Wetting 2 GPM
Wetting 4 GPM

Q\

O

Color
Rink
White
White/yellow
White/green
White/blue

Orange
White/red
Yellow
Black

White/orange
White/brown
White/purple
White/blue

White/gray
Brown
Gray
Purple

Pink

White
White/yellow
White/green

Pin #

ST O moow>

Z2Z - X

WX TVO

= < c -

Function

Pump bypass
Bed up "L"

Wing plow left
Wing plow right
Wing plow up
Wing plow down

Underbody plow left
Underbody plow right
Underbody plow up

Underbody plow down

Low oil
Thermistor - positive
Thermistor - negative

Color

White/black
Orange

Gray
Purple
White/gray
Brown

Gray
Purple
White/gray
Brown

Orange (18/6)
#3-2cond. White
#3-2cond. Black

Low pressure #2-2cond. White
High pressure #1-2cond. Black
2 Speed Transmission  Red (18/6)
Tachometer Black (18/6)
12Volt DC White (12/2)
Ground Black (12/2)
* :
Z SeriesOnly
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Troubleshooting

Caution

Disconnect amphenol plug from manifold and removethecontrol
consolefrom thecab beforewelding on thetruck.

Do not over tighten solenoid coil nut - the coil spindleishollow and
easily damaged.
Becar eful not to pinch wiresunder thecoil when installing.

Turn thecontrol console power switch off beforeconnectingand
disconnecting battery cables, battery chargersor jumpingthe
battery.

Donot drill holesin or mount auxiliary switchestothe control
console. Thiswill void warranty. Usethecontrol consolemounting
bracket for thispurpose.

AL
Always be sure to carefully wipe off all auger and spinner disconnects
before hooking up the spreader.

If the spreader is hooked up and the disconnects are dirty, dirt can
lodge in the valves downstream from the disconnects and cause the

auger and/or spinner compensators to hang up. This resultsin the fluid
being blocked from any downstream functions. This disables all the bed
and plow functions.

Checking Energization

To check if afunctionisoperating properly, touch the 1/2"-20 nut at the top of the coil with astedl toal,
such asascrewdriver, while actuating the function on the control console. You should beabletofed the
magnetism generated by the coil whenitisenergized. Thisisusually donewiththeignition switchonandthe
enginenot running.

The following solenoid charts show which solenoids are energized with each function.

Solenoid 6 (the pump bypassvalvefor Z's) or solenoid 13 (the pump bypassvavefor M's) are not re-
quired to operatethe auger and the spinner. When the auger and the spinner are disconnected fromthe
truck, the spreader materia output sal ection switch and the spinner/ NaClone™ speed control switch must
beset at position 0. The exceptionto thisiswhen usingthe control consolefor pressure measuring. At this
timethe spreader switch should a so bein the OFF position.

For safety, operate the power switch only when all the toggle switches are in the off position. Do not
hold the bed and plow switches for long periods after their respective cylinders are completely
extended unless warming up the hydraulic fluid for calibration purposes.
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Auger (Manual)

E = the coil should be
energized

Spinner (Manual)

E = the coil should be
energized

Bed ( DoubleActing)

E = the coil should be
energized

M Series
Solenoid Energization Charts

Solenoid Number
Rate 1 2 3 4 PUMP
0 E
1 E E
2 E E
3 E E E
4 E E
5 E E E
6 E E E
7 E E E E
8 E E
9 E E E
10 E E E
11 E E E E
12 E E E
13 E E E E
14 E E E E
15 E E E E E
Solenoid Number
Rate 5 6 7 8 PUMP
0 E
1 E E
2 E E
3 E E E
4 E E
5 E E E
6 E E E
7 E E E E
8 E E
9 E E E
10 E E E
11 E E E E
12 E E E
13 E E E E
14 E E E E
15 E E E E E
Solenoid Number
13 14 15 16

Up E E
DownSlow E E E

Down Fast E E E

7-2

GPM
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

18

PUMP



M Series
Solenoid Energization Charts contd)

Front Plow (open center) Solenoid Number
13 19 20 21 22 23 24 25 26 PUMP
E = the coil should be ngn E = E E = E
ener gized L eft E E E E
Right E E E E
Front Plow (closed center) Solenoid Number
13 19 20 21 22 23 24 25 26PUMP
E = the coil should be Up E E E E
energized Down E E E E
Left E E E E
Right E E E E
, . Solenoid Number
Wetting-Optional (Manual) o0 97" 19 11 12 PUMP GPM
0 E 0
E=thecoil shouldbe 5 = ¢ =
ized
energiz 5 £ E £ 3
4 E E 4
5 E E E 5
6 E E E 6
7 E E E E 7
8 E E 8
9 E E E 9
10 E E E 10
11 E E E E 11
12 E E E 12
13 E E E E 13
14 E E E E 14
15 E E E E E 15

Note:  Onmodelsequipped with plow counterbalancethe
SCRAPER DOWN switch may be used to activatethe
plow counterbalance solenoid (#33).
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Z Series
Solenoid Energization Charts

Auger (Manual) Solenoid Number

Rate 2 3 4 5 PUMP GPM
0 E 0
1 E E 1
2 E E 2
E = the coil should be 3 E E E 3
energized 4 E E 4
5 E E E 5
6 E E E 6
7 E E E E 7
8 E E 8
9 E E E 9
10 E E E 10
11 E E E E 11
12 E E E 12
13 E E E E 13
14 E E E E 14
15 E E E E E 15
Spinner (Manual) Solenoid Number
Rate 42 43 44 45 PUMP GPM
0 E 0
E = the coail should 1 E E 1
be energized 2 E E 2
3 E E E 3
4 E E 4
5 E E E 5
6 E E E 6
7 E E E E 7
8 E E 8
9 E E E 9
10 E E E 10
11 E E E E 11
12 E E E 12
13 E E E E 13
14 E E E E 14
15 E E E E E 15
Bed-Single ( DoubleActing) Solenoid Number
6 31 32 33 34 35 PUM P
E =thecoil should Up E E E E
be energized Down Slow E E E E
DownFast E E E E E
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L Sees
Solenoid Energization Chartscontd)

Bed -Double Solenoid Number
41 36 37 38 39 40 PUMP 2
E = the coil should Up E E E E
be ener gized DownFast E E E E E
Front Plow (open center) Solenoid Number
6 7 8 9 10 11 12 13 14 PUMP
Up E E E E
E =thecoil should Down E E E E
be energized Left E E E E
Right E E E E
Front Plow (closed center) Solenoid Number
6 7 8 9 10 11 12 13 14 PUMP
Up E E E E
E =the coil should Down E E E E
be energized Left E E E E
Right E E E E
WingPlow Solenoid Number
6 15 16 17 18 19 20 21 22 PUMP
E = thecoil should oy, - =R L L&
be energized L eft E E E E
Right E E E E
Under body Plow Solenoid Number
6 23 24 25 26 27 28 29 30 PUMP
E = thecoil should  'UP E . E
be energized Down E E E E
Left E E E E
Right E E E E

Note: Onmode sequipped with plow couonterbalancethe
SCRAPER DOWN circuit may be used to activatethe
plow counterbalance solenoid (#66 ).
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/ Series
Solenoid Energization Charts contd)

Wetting (M anual) Solenoid Number
Rate 46 47 48 49 PUMP2 GPM
0 E 0
E = the coil should 1 E E 5
be energized B E E 1
3 E E E 1.5
4 E E 2
5 E E E 25
6 E E E 3
7 E E E E 35
8 E E 4
9 E E E 45
10 E E E 5
11 E E E E 55
12 E E E 6
13 E E E E 6.5
14 E E E E 7
15 E E E E E 75
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Troubleshooting Chart

Beforetroubleshooting the Pengwyn system, check all quick disconnectsto besurethat
they areconnected properly. Thisisacommon problem.

PROBLEM CAUSE SOLUTION
Solenoid valve Coail nut too tight Replace cartridge.
stays open or and cartridge
closed all the spindle has been
time. stretched.

1
Noisy pump. Low on fluid. Add hydraulic oil.

Pump noisy all
the time
especially under
aload.

Pump noisy, oil
aerated.

Pump noisy, ail

Pump solenoid valve
stuck.

Main poppet
stuck.

Suction line or
strainer plugged.

Pump solenoid
cartridge loose
allowing air in.

Pump check-valve
cartridge loose.

Shaft sedl leaking.

7-7

D

o)

Clean valve and check
operation electrically while
removed from pump then
reinstall.

Carefully clean poppet
bore with fine emery
cloth. Check for free
movement with fingers.

Clean suction line and
sump strainer.

Tighten pump solenoid
cartridge.

Tighten pump check-
valve cartridge.

Replace shaft sedl.



Troublesnooting Chart e

PROBLEM CAUSE SOLUTION
Pump noisy, ail Shaft sedl leaking. Replace shaft seal.
aerated.
Suction line Tightensuctionline,
loose.
Dump hoist vent Clean, repair, or replace vent.
leaking.
Nothingworks, Out of fluid. Addhydraulicail.
pump runs. Check for leaks.
Solenoid bad on Replace coil.
pump bypass valve.
Suction poppet Clean suction poppet.
stuck.
Bypass coil nut Replace bypass cartridge.
over tightened.
[ &
1
No pump effect. Bad pump coil or Repair or replace.

Solenoid does not
magnetize when
turned on.

Auger does not
change speeds
smoothly.

wiring.

Bad electrical
ground.

Remove cartridge

carefully, punch

threads to make ground, and
replace cartridge.

One of the auger
solenoids not
working.

7-8
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Turn manual key on then

set auger switch to (1), (2),

(4), and (8) to find the

bad valve. Clean

valve or change coil as needed.



Troublesnooting Chart e

PROBL EM CAUSE SOLUTION
Auger runsall the Dirt holding oneof Cleansolenoidvave.
time. theauger solenoid
vavesopen.
o
Auger turnson and Dirt in auger- Remove auger-compensator

off but runstoo
fast when empty and
stallswhen loaded.

Spinner turnson and
off but runstoo

fast when empty and
stalls when loaded.

Spinner does not
change speeds
smoothly.

Spinner runsall the
time.

Bed won’t go up.

compensator spool.

Compensator
spool too tight.

spool on outside of truck.
Clean and reinstall.

Loosen spool slightly.

Dirt in spinner-

compensator spool.

Compensator
spool too tight.

2

Remove spinner-compensator
spool on outside of truck.
Clean and reinstall.

Loosen spool slightly.

One of the spinner
solenoids not
working.

Set spinner switch to (1), (2),
and (4) to find bad

valve. Clean valveor

change coil as needed.

Dirt holding one of
the spinner
solenoidvalves
open.

AL

Clean solenoid valve.

D

Bed down valve
stuck open.

Bed up solenoid
failed.

7-9

Clean bed down
valves.

Replace bed up coil.



Troublesnooting Chart e

PROBL EM CAUSE SOLUTION
Bed won't goup. Bed-up coil nut Replace bed-up cartridge.
(Cont'd) over tightened.

Pump bypassvalve Cleanor replace.

not operating.

Bed goes up when
plow up is operating.

Bed drifts down.

Bed will only creep
down. (no high
speed)

Bed chattersdown.

Plow won't go up.

Auger or spinner valve

Clean or replace.

leaking when spreader
disconnected.
D
Dirt in bed-up Clean valve.
solenoid valve.
A5
AL

Dirt in any one
of thelift-port
vaves.

Clean all valves.
Check poppetsfor
springaction.

Bed-compensator
cartridge bad.

D

Replace bed-compensator
cartridge.

£

Compensator
cartridge bad.

Plow-down valve
stuck open.

Plow-up valve failed.

7-10

AL

Replace bed-compensator
cartridge.

D

Clean valve.

Clean or replace valve.



Troublesnooting Chart e

PROBLEM

CAUSE

SOLUTION

Plow won't go up.
(Cont'd)

Plow drifts down.

Plow will go up, but
will not go down.

Hydraulic fluid too
hot.

Auger will not turn
when fully loaded
but oil isheard in
manifold.

Bed/plow will not
raise but oil is
heard in manifold.

Plow relief set too
low.

Plow-up coil nut

Adjust bed/plow relief.

Replace plow-up cartridge.

over tightened.
P oS
gx(/
Dirt in plow-up Clean valve.
valve.
Dirt in plow-down Clean valve.

valve.

Plow-down coil
over tightened.

Replace plow-down
cartridge.

Faulty plow quick
disconnect.

K

Low fluid level.

)]

<

s

Clean or replace as
necessary.

Add hydraulic fluid.

Bypass valve Clean valve.
stuck closed.
Bypass coil nut Replace bypass cartridge.
over tightened.

A¢
Main relief is set Check pressures and reset
too low. pressure relief.

D
Bed/plow relief Check pressures and reset
is set too low. pressure relief.
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Troublesnooting Chart e

PROBLEM

Bed will not lower
when all the way up
but oil isheard in
manifold.

Auger isin blast
in automatic.

Control will turn off
and turn on
automatically.

Pump operates
about 2 minutes
and quitsthen
startsagain in a
few minutes.

Plow will anglein
onedirection but
not in the other.

Beeper comeson
too often in spreader
alert.

CAUSE SOLUTION
Bed down relief is Check pressures and reset
set too low. pressure relief.
15
AL
Spreader constant Change calibration to correct

calibrationison
IIOII'

nuMbeEr (See " Finding the Spreader
Constant" in Control Console Program-

ming).

Circuit breaker is
in the main power
feed.

S
1/
Take circuit breaker out and
replace it with a 30 amp fuse.

Short in pump
wiring.

Bad pump coil.

Fix wiring.

Replace pump cail.

A

Hot shuttle valve
too tight.

Faulty disconnect.

Al
Loosen valve dightly.

Replace quick disconnect.

Auger drag set
too high.

Material is bridging
across the auger.

7-12

Lower auger drag constant
(See Setting the Spreader Drag in
Control Console Programming).

Break salt bridge.



Troublesnooting Chart e

PROBLEM CAUSE SOLUTION

Spinner speed is Spinner may bein Change to mode 6.

not adequate. mode 7.

Spreader switch The rubber boot Stretch or shave the rubber boot
will not stay on may have shrunk to alow for full motion of the
AUTO or due to temperature. switch.

MANUAL.

Spinner is effected
by pressingthe
blast switch.

Z-Blastisturned on.

A

See: the Pre-Winter Checklist
for sepsto turnthisfunction
off. Thisisused only with
zero-velocity for the Z Series.

7-13
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Miscellaneous Parts List

Description Part Number
Consolemounting nut kit CN-101
Control console MZ-00
Double pump adapter kit PA-102
Tank filter, suction TF-101

Double Autosucker™ pump assembly AS-237/237-LH

Intank immersed filter, return line IT-2010

Replacement filter element w/o'ring FE-202

NaCl one~ drive motor NA-110A
Seal kit for NaClone™ motor SK-2263
O-ring boss seal kit SK-ORB
NaClone belt, 142 1/4" NC-105
NaClone~ pulley assembly NC-104
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Parts Drawing
Single Autosucker™ Pump
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Parts List for
Single Autosucker™ Pump

1. Bolt Kit ( 8 pieces) A-237-10

2. Shaft Sedl A-20

3. Freont Cover A-LH-30

4, Wear Plate Kit A-40
Pre-Load Sedl A-45
Load Sed A-46
Sed Ring A-47
Wear Ring A-48

5 Gear Set A-237-50

6. Gear Housing A-237-60

7. Shaft Bearing Kit ( 2 pieces) A-70

8 Suction Poppet A-80

9. Suction Poppet Cap A-90

10. Back Cover AS-100

11. Check Vave AS-110

12. Solenoid ValveAssembly A-120
Coil Only A-125
Nut Only A-126
VaveOnly A-127

13. Fug A-150

14. Seal Retainer and Screws (4 pieces) SRSTB-4
Sedl Retainer SR-11394
Screws (4 pieces) STB-4-1420

Double Shaft Seal and Retainer Kit ASRK-237

Sedl Kit A-140



Parts Drawing
Double Autosucker™ Pump
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Double Autosucker™ Pump

el SN o

ER®~NO

NP

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Parts List for

Bolt kit (8 pieces)
Shaft Seal
Front Cover
Wear Plate Kit
Pre-load Sed
Load Seal
Sed Ring
Wear Plate
Gear Housing
Shaft Bearing Kit (2 pieces)
Suction Poppet
Check Valve
Solenoid Vave Assembly
Coil Only
Nut Only
Valve Only
Seal Retainer and Screws (4 pieces)
Sedl Retainer
Screws (4 pieces)
Drive Gear Set - Front Section
Gear Housing - Front Section
Spline Coupler
Idler Gear Set - Rear Section
Rear Cover Assembly
Poppet Cover Left Hand
Cap Screws (4)
O-Ring Sedl
Center Section
Bolt Kit - Front Section
Poppet Cover Right Hand
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A-237-10
A-20
A-LH-30
A-40
A-45
A-46
A-47
A-48
A-237-60
A-70
A-80
A-110
A-120
A-125
A-126
A-127
SRSTB-4
SR-11394
STB-4-1420
A-237-50
A-237-60
A-160
A-237-55
A-170
A-180-LH
A-190
A-185
AS-200
A-237-10
A-180-RH



Green: To accessory pole on
ignition switch

Black: Ta speedometer pulse
at transmission £CU o
behind dash

Orange: To tank level sensor

( the second lead connec

to chassis ground )
Blue: To pump coll

& he 'second lead connects

o chassis ground

* / Series On

White: To %ump coll — Shaft Driven Side

to chassis ground
Red: 2 Speed Differential

Black

|
the secong lead connects

Truck Wiring

PENGWYN
WIRING
BRACKET

Vearn Connector ta Contral Box

3

10
CONTROL BOX

R,

L5
G935

7555%;
KELT%

&7,
%%
fEZX

%

30 AWP
FUSE

BLACK

18 AWG 6 Cond. Grey Cable GROUND

WHITE-RELAY

12 AWG 2 Cond. Black Cable

10-1




Programming Constants

a . SPEEDOMETER
ecord your programming
constants below for future CAL SPREADER

reference. It isimportant to
keep thisrecord in the event CAL SPIN

of acontrol box change. CAL DRAG

CAL JAM

CYLINDER PLOW/BED

BEEPER OPTION

CONVEYOR MIN

NACLONE MIN

FLUID TYPE

HIGH TEMP

LOW TEMP

ALARM

PULSES.IMI

SPREADER 1

QUOUWoOO~NOOUTPA,WN

1

12

13

14

15

Form A



Programming Constants cov

GAL./MILE CONSTANT
WETTING MAX
GAL/TON CONSTANT
PUMP SLIP
GAL/MILESETTINGS 1

Form A
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