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1.0 INTRODUCTION
Congratulations on your choice of a Buffalo Turbine Sprayer and/or Granular machine. This equipment has been
designed and manufactured to meet the needs of the Insect Control Industry.

Safe, efficient and trouble-free operation of your Buffalo Turbine Unit requires that you and anyone else, who will
be operating or maintaining the Blower, read and understand all of the safety, operation, maintenance and
troubleshooting information contained within this Operator’s manual.

This Manual covers the BT-CS4 Models.

Keep this manual handy for frequent reference and to pass on to new operators or owners. Call your Buffalo
Turbine dealer or distributor if you need assistance, information, or additional copies of the manuals.

SERIAL NUMBER LOCATION

Always give your dealer the serial number of your Monsoon when ordering parts or requesting service or other information.

The serial number plate(s) is located where indicated in the pictures below. Please document the number in the space
provided for easy reference.
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Serial #

OPERATOR ORIENTATION — The directions left, right, front and rear, as mentioned throughout the manual, are as
seen from the driver’s seat and facing in the direction of travel.

MODEL BT-CS4G
RIGHT FRONT TOP SURFACE OF FRAME

Serial Number:




2.0 SAFETY

YOU are responsible for the SAFE operation and maintenance of your Buffalo Turbine Sprayer and /or Granular
unit. YOU must ensure that you and anyone else, who is going to operate, maintain or work around the Buffalo
Turbine Sprayer and/or Granular unit be familiar with the operating and maintenance procedures and related
SAFETY information contained in this manual. This manual will take you step-by-step through your working day
and alerts you to all good safety practice while operating the Monsoon.

Remember YOU are the key to safety. Good safety practices not only protect you but also the people around you.
Make these practices a working part of your safety program. Be certain that EVERYONE operating this machine is
familiar with the procedures recommended and follows safety precautions. Remember most accidents can be
prevented. Do not risk injury or death by ignoring good safety practices.

e  Sprayer/granular unit owners must give operating instructions to operators or employees before allowing them
to operate the unit, and at least annually thereafter.

e The most important safety device on this equipment is a SAFE operator. It is the operator’s responsibility to
read and understand ALL Safety and Operating instructions in the manual and to follow these. All accidents can
be avoided.

e A person who has not read and understood all operating instructions is not qualified to operate the machine. An
untrained operator exposes themselves and bystanders to possible serious injury or death.

o Do not modify the equipment in any way. Unauthorized modification may impair the function and/or safety
which could affect the life of the equipment.

e Think SAFETY! Work SAFELY!

This Safety Alert symbol means ATTENTION! BECOME ALERT! YOUR SAFETY IS INVOLVED!

The Safety Alert symbol identifies important safety messages on the Buffalo Turbine Sprayer and/or Granular unit
and in the manual. When you see this symbol, be alert to the possibility of personal injury or death. Follow the
instructions in the safety message.

3 Big Reasons: Accidents Disable and Kill
Accidents Cost
Accidents Can Be Avoided

SIGNAL WORDS: Note the use of the signal words DANGER, WARNING and CAUTION with the safety

messages. The appropriate signal word for each message has been selected using the following guidelines

1. DANGER -injury or death if the proper precautions are not taken.

2. WARNING -- A specific hazard or unsafe practice that COULD result in severe personal injury or death if
proper precautions are not taken.

3. CAUTION - Unsafe practices that COULD result in personal injury if proper practices are not taken, or as a
reminder of good safety.

Why is SAFETY important to you?

The Safety Alert symbol identifies important safety messages on the Buffalo Turbine Sprayer and/or Granular
unit and in the manual. When you see this symbol, be alert to the possibility of personal injury or death. Follow
the instructions in the safety message.



2.1 SAFETY DECALS

The types of decals on the blower unit are shown below. Good safety requires that you familiarize yourself with the
various Safety Decals, the type of warning and the area, or particular function related to that area that requires your
SAFETY AWARENESS.* THINK SAFETY! WORK SAFELY!

IATTENTION!
1. KEEP HANDS, FEET AND CLOTHING AWAY FROM POWER DRIVEN PARTS.
STOP ENGINE AND REMOVE KEY BEFORE LEAVING OPERATOR’S POSITION.
3. MACHINE MUST COME TO A COMPLETE STOP BEFORE ANY MAINTENANCE, TO
INCLUDE ADJUSTING, LUBRICATING OR CLEANING, IS PERFORMED.
4. KEEP PEOPLE AND PETS AT SAFE DISTANCE FROM MACHINE.
5. KEEP ALL GUARDS AND SHIELDS IN PLACE.

N

Y 2 CAUTION

REQUIRED WHEN DO NOT OPERATE
A el WITHOUT GUARDS
_ IN PLACE.
Never operate without eye Never operate without ear :
protection due to blowing debris. protection due to prolonged Never operate without guards

in place because there are

exposure to excessive noise

sharp rotating components
that will cause serious injury.

REMEMBER - If safety decals have been damaged, removed, become illegible or parts replaced without
decals, new decals must be applied. New decals are available from your authorized dealer.

2.2 GENERAL SAFETY
1. Read and understand the Operator’s Manual and all safety signs before operating, maintaining, and adjusting.
2. Provide a first-aid kit for use in case of an accident. Store in a highly visible place.
3. Provide a fire extinguisher for use in case of an accident. Store in a highly visible place.
4. Wear appropriate protective gear. This list includes but is not limited to:
A hard hat
Protective shoes with slip resistant soles
Protective glasses or goggles
Heavy gloves
Wet weather gear
e Hearing protection
Do not operate without guards or shields properly installed.
Do not allow riders.
Wear appropriate ear protection for prolonged exposure to excessive noise.
(All Models) Set Blower on the ground, stop engine, chock wheels, remove ignition key and wait for all
moving parts to stop before dismounting to service or adjust.
9. Clear the area of people, especially small children, before starting the unit.
10. Review all safety related items annually with all personnel who will be operating or maintaining the Blower.
11. Keep hands, feet, hair and clothing away from moving parts. Operate equipment only while seated in the
operator’s seat.

o ~No O

2.3 OPERATING SAFETY

1. Read and understand the Operator’s Manual and all safety signs before operating, servicing or adjusting.

2. Before servicing or repairing, Set sprayer and/or granular unit on the ground, stop engine, chock wheels,
remove key, and wait for all moving parts to stop.




2.4 MAINTENANCE SAFETY
1. Read and follow ALL general, operating, maintenance and safety information in this manual.
2. Support the machine with blocks or safety stands when changing tires or working beneath it.
3. Set sprayer and/or granular unit on the ground, stop engine, chock wheels, remove ignition key and wait for all
moving parts to stop before operating, servicing or adjusting.
4. Make sure all guards are in place and properly secured when operating or maintaining the Blower.
* NEVER HAVE NOZZLE POINTING AT/NEAR ANYONE DURING STARTUP*

2.5 TRANSPORT SAFETY

1. Use a DOT Approved trailer for Highway Use and for speeds exceeding 15 MPH (24KPH). Make sure you are
in compliant with all local DOT regulations regarding transporting Buffalo Turbine equipment on public roads
and highways.

2. The sprayer and/or granular unit can easily be transported and operated in the bed of a standard pick-up truck or
utility vehicle. Be sure to block, anchor and secure the unit before operating or transporting. Do not use the
top of the Turbine housing to strap or tie down blower unit.

2.6 STORAGE SAFETY

1. Store the sprayer and/or granular unit on a firm, level surface.

2. Store away from areas of human activity. Do not permit children to play on or around the stored machine.
3. Make sure the unit is sitting, or blocked up firm and solid and will not tip or sink into a soft area.

4. Cover with a weatherproof tarpaulin and tie down securely.

5. Make sure nozzle is covered during storage.

2.7 SIGN-OFF FORM
o Buffalo Turbine recommends that anyone who will be operating and/or maintaining the Buffalo Turbine
sprayer and/or granular unit must read and clearly understand ALL Safety, Operating and Maintenance
information presented in this manual.
e Do not operate or allow anyone else to operate this equipment until such information has been reviewed.
Annually review this information before the season start-up.
e Make these periodic reviews of SAFETY and OPERATION a standard practice for all of your equipment.
We feel that an untrained operator is unqualified to operate this machine.
A sign-off sheet is provided for your record keeping to show that all personnel who will be working with the
equipment have read and understand the information in the Operator’s Manual and have been instructed in the
operation of the equipment.

SIGN-OFF FORM

DATE | EMPLOYEES SIGNATURE EMPLOYERS SIGNATURE




Buffalo Turbine Sprayer and/or Granular Unit

3.0 WARRANTY

Buffalo Turbine LLC, Inc. warrants the Sprayer and/or Granular unit to be free from defects in material and
workmanship, under normal use and service. Obligation under this warranty shall extend for a period of 1 year (12
months) and shall be limited to, at the option of Buffalo Turbine, replacement of any parts found, upon inspection by
Buffalo Turbine, to be defective.

Buffalo Turbine reserves the right to incorporate improvements in
material and design of its products without notice and is not obligated to
make the same improvements to equipment previously manufactured.

WARRANTY CLAIMS- Buffalo Turbine Must be Notified Prior to Performing any

Warranty Repairs:
The purchaser claiming under this warranty shall submit a warranty claim in the prescribed form to Buffalo Turbine
or an Authorized Dealer for inspection by an authorized company representative.

Factory ordered Buffalo Turbine parts must be used when filing a warranty claim.

LIMITATIONS OF LIABILITY

This warranty is expressly in lieu of all other warranties expressed or implied and all other obligations or liabilities
on our part of any kind or character, including liabilities for alleged representations or negligence. We neither
assume nor authorize any other person to assume on our behalf, any liability in connection with the subsequent sale
of the Sprayer and/or Granular unit.

This warranty shall not apply to any Sprayer and/or Granular unit, which has been altered outside the factory in any
way so as, in the judgment of Buffalo Turbine, to affect its operation or reliability, or which has been subject to
misuse, neglect, or accident.

This warranty does not cover parts and accessories, which are under separate guarantee from the manufacturers and
service can be, obtained from their service facilities. No warranty is extended to regular service items such as
lubricants, belts, paint and the like. (See Page 8)

Original Instruction Manual
The Purchaser acknowledges having receiving training in the safe operation of the Sprayer and/or Granular unit and
further acknowledges that Buffalo Turbine does not assume any liability resulting from the operation of the Sprayer
and/or Granular unit in any manner other than described in the Operator’s Manual supplied at the time of purchase.

WARRANTY VOID IF NOT REGISTERED (see Page 7 for warranty registration form)

If there are any questions regarding any of our products call Buffalo Turbine at 716 592 2700.

DO NOT SPLIT THE TURBINE HOUSING FOR ANY REASON.
DO NOT ATTEMPT TO SERVICE OR DISASSEMBLE THE TURBINE.
DO NOT USE THE TOP OF THE TURBINE HOUSING TO STRAP OR TIE DOWN BLOWER UNITS.

Unauthorized service work on the Sprayer and/or Granular unit will null and void all
warranties.




3.1  Warranty Registration Form

BUFFALO TURBINE
WARRANTY REGISTRATION FORM & INSPECTION REPORT
Any units not registered with Buffalo Turbine are not eligible for warranty claims

WARRANTY REGISTRATION

This form must be filled out by the dealer and signed by both the dealer and the customer at the time of delivery

Customer's Name Dealer’s Name

Address Address

City, State, Zip, Country City, State, Zip, Country
Email Address (important) Email Address

Telephone Number

Blower Model Circle one:
Serial Number Commercial Use
Delivery Date Private Use
DEALER INSPECTION REPORT SAFETY CHECKS
Tire Pressure Check -- Model KB All Decals Installed
Wheel Bolts Review Operating and Safety Instructions
Belt Tension
Lubricate Machine Guards in Place
Fasteners Tight Trailer assembly bolts properly installed and tightened

ALL 3POINT HITCH MODELS: PTO SHAFTS MUST TELESCOPE IN EVERY POSITION

I have thoroughly instructed the buyer on the above described equipment which reviews the included Operator's Manual
content, equipment care, adjustments, safe operation and applicable warranty policy.

Date Dealer's Rep. Signature

The above equipment and Operator's Manual has been received by me and | have been thoroughly instructed as to the care,
adjustments, safe operation and applicable warranty policy.

Date Owner's Signature

PLEASE FAX A COPY TO BUFFALO TURBINE AT 716 592 2460 Or
Email - service@buffaloturbine.com




3.2 Parts Warranty Information

Manufacturer’s Warranty

Who to Contact

The turbine assembly, blower wheel,
frame, engine mounting rails, rotation
motor mounting bracket, tongue, axle
assembly, hub assembly, All belt
driven components and other
components manufactured by Buffalo
Turbine*.

1 Year Parts and Labor

Buffalo Turbine
(716) 592-2700
Or Local Authorized Buffalo
Turbine Representative

Rotation Motor

1 Year Parts

Buffalo Turbine
(716) 592-2700

Yellow/black Box
Wireless transmitter, Receiver, Wiring
harness.

1 Year Parts

Buffalo Turbine
(716) 592-2700

1 Year Parts
Reimbursement with Faxed

El-Don Battery

Battery receipt from new battery and (716)-896-0404
Defective Battery Serial #. Fax: (716)-896-0406
Up to $30.00
Buffalo Turbine
Gas Tanks 1 Year Parts (716) 592-2700
Battery Box 1 Year Parts Buffalo Turbine

(716) 592-2700

Tires and Wheels

1 Year Parts

Buffalo Turbine
(716) 592-2700

Kohler Engines

3 Year Engine Warranty
See Engine owner’s Manual

Kohler Dealer
http://kohlerplus.com
go to: Dealer Locator

Sandevil Units

Buffalo Turbine
(716) 592-2700

EQUIPMENT REGISTRATION, TO INCLUDE THE SERIAL NUMBER OF THE UNIT,
WILL BE REQUIRED FOR ALL WARRANTY REPAIRS. PRE-APPROVAL BY A
FACTORY PERSON (FROM BUFFALO TURBINE) PRIOR TO COMMENCING WITH A
WARRANTY REPAIR, WILL BE REQUIRED BY THE END USER AND AT THE
DEALER / DISTRIBUTOR LEVEL.

REPAIR PARTS MUST BE ORDERED THROUGH AN AUTHORIZED BUFFALO
TURBINE DEALER.
WARRANTY REPAIR PARTS ARE SHIPPED FREE OF CHARGE VIA UPS GROUND*
*If expedited shipping is required the shipping method can be altered with the expedited
charges being paid by the end user*

PLEASE CONTACT BUFFALO TURBINE’S SERVICE DEPARTMENT AT 716 592 2700
FOR ANY SERVICE QUESTION YOU MAY HAVE REGARDING THE BUFFALO
TURBINE BLOWERS.
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4.0 OPERATIONS
41 TO THE NEW OPERATOR OR OWNER

Buffalo Turbine Sprayer and/or Granular unit are designed to spray a fine mist of water particles and/or granular giving a
thorough and wide-ranged coverage. Being adjustable allows a desired degree of agitation to the foliage, with enough velocity to
completely carry through the tops of trees as well as through row after row of heavy thick leaf cover in row crops.

Many of the features incorporated into the machine are the result of suggestions made by customers like you. Read the manual
carefully to learn to operate the machine safely and how to set it to provide maximum efficiency. The manual will take you step-
by-step through your working day. By following the operating instructions in conjunction with a good maintenance program,
your Blower will provide many years of trouble-free service.

Potential Mechanical Hazards while operating your machine:

Never operate the monsoon around others to prevent the possibility of being run over by equipment.

Never ride on your monsoon to prevent the possibility of being thrown off the machine or hurt severely.

Potential Crushing Hazards while operating your machine:
Between Trailer Tongue and mounting hitch on towing vehicle

WARNING:

This Product can expose you to chemicals including carbon
monoxide and benzene, which are known to the State of
California to cause cancer and birth defects or
other reproductive harm.

4.2 BREAK-IN For more information go to www.P65Warnings.ca.gov.

Although there are no operational restrictions on the Blower when it 1s used for the first time, 1t is recommended that
the following mechanical items be checked:

A. Operating for first % hour

1. Re-torque all wheel bolts, axle nuts and trailer mounting bolts and nuts.

2. Re-torque all other fasteners and hardware.

3. Check set screw (nozzle pulley) to ensure it tightened.

Operating for first 5 hours

Re-torque all hardware and fasteners.

Check set screw (nozzle pulley) to ensure it tightened.

Go to the normal servicing and maintenance schedule as defined in the Maintenance Section of the manual.

wn =

4.3 PRE-OPERATION CHECKS

Efficient and safe operation of the Buffalo Turbine Sprayer and/or Granular unit requires that each operator reads and

understands the operating procedures and all related safety precautions outlined in this section. A pre-operation checklist is

provided for the operator. It is important for both personal safety and maintaining the good mechanical condition of the machine

that this checklist is followed.

BATTERY MUST BE CONNECTED BEFORE OPERATION (DISCONNECTION FOR SHIPPING).

Before Operating the Monsoon and each time thereafter, the following areas should be checked off.

1. For fuel, oil, and operating information of the Kohler Engine, refer to the Manufacturers specs included with this manual.

2. The Model CS4 machines are designed to be skid mounted. For highway use or speeds above 15mph (24kph) an optional
DOT approved trailer must be used.

3. Make sure all guards and shields are in place, secured and functioning as designed.

4. Check that all clamp bands are secure.

5. Check the belts and pulleys for proper tension and alignment.

CAUTION ! DO NOT ALLOW LEAVES OR DEBRIS TO ACCUMULATE ON OR NEAR THE
ENGINE OR EXHAUST SYSTEM OF THE MODEL KB BLOWER, TRACTOR ENGINE OR ANY
INTERNAL COMBUSTION ENGINE.

10
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Instructions

-CS4 Assembly

MODEL BT

4.4

(STEP# 1) Undo guard panel screws and remove as
shown.

100 GALLON TANK INSTALLATION INSTRUCTIONS

(STEP & 2) Looking through access panel, locate water in
hose. Undo fitting and pull hose out from machine.

{STEP# 3) Undo return hose; make sure not to
mix up the hoses because they are different

(STEP# 4) Attach hoses to 100 Gallon Tank Assembly. Make
sure threads on hoses have pipe tape or sealant before
installing. *NOTE: Make sure when tightening not to turn
the drain “T” on the bottom of the Tank Assembly.

connect Tank Assembly to Machine.

{STEP# 5) Bring Tank Assembly up to machine. Line up both sides of Assembly to Machine sides. Have
Mounts on Tank Assembly up against frame on Machine. Using Hardware included (PN 1707 & 1180),




100 GALLON TANK INSTALLATION INSTRUCTIONS

(STEP# 6) Reconnect Intake Hose using the path shown. *Fitting (STEP# 7) Reconnect Retum Hose. *Fitting does not need
does not need pipe tape or sealant.* pipe tape or sealant.*

- -

S e e

- -
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(STEP# 8) Once hoses are connected, open valve under tank and check for leaks.
*NEVER run machine dry!!! it will burn out pump*

- OPEN POSTION |




4.5 FIELD OPERATION

1. Do not direct monsoon towards people, pets, autos, windows, etc.

2. Starting Spraver and/or Granular unit: Always start engine at a lower engine speed with nozzle pointed down or away.

3. The air stream direction is changed (in either direction) by pressing the nozzle buttons on the transmitter. The nozzle will stop
turning by releasing the transmitter button. ALWAYS CHECK THE GROUND CLEARANCE WHEN OPERATING THE NOZZLE
IN THE DOWN VERTICAL POSITION.

4. Stopping Sprayer and/or Granular unit: Shut engine off above %: throttle by turning key switch to off position to avoid engine
backfire.

5. Allow the blower fan speed to come to a complete stop before disconnecting from tow vehicle.

4.6 Operating RPM (All Models)
The manufacturer’s engine section normally recommends the unit be run at a RPM that will insure efficient operation. The Sprayer and/or
Granular unit can operate at a slower RPM. Increase engine RPM as needed. Always try to blow with the wind.

4.7 Storage

At the end of each day and before storing the Sprayer and/or Granular unit, prepare the machine by following this procedure:
1. Select a storage area that is dry, level and free of debris.

2. Thoroughly wash the machine with a water hose to remove all debris and residue. DO NOT PRESSURE WASH

3. Run the machine at low RPM to dry the Blower Components.

4. Touch up all paint chips and scratches to prevent rusting.

5. Inspect for worn or failed components. Order the replacement parts and repair the monsoon unit when time allows. This will eliminate
unnecessary down time at the start of next season.

6. Store in an enclosed building. If space is not available, cover with a waterproof tarpaulin and tie it down securely.

7. Store the machine away from areas of human activity.

8. Do not allow children to play around the stored unit.

5.0 TROUBLE SHOOTING
The Buffalo Turbine Sprayer and/or Granular unit uses a high volume and velocity of air to move material from one place to another. The
system is simple and reliable requiring minimal maintenance. If you encounter a problem that is difficult to solve, even after reading through
this trouble shooting section, please call your local dealer or distributor. Before calling, please have this Operator’s Manual and the serial
number from your Blower ready. In the following section, we have listed causes and solutions to the problems that you may have
encountered.

TURN OFF ENGINE, REMOVE KEY, AND DISCONNECT BATTERY BEFORE SERVICING BLOWER UNITS.

INSTALL GUARDS BEFORE OPERATING

PROBLEM

CAUSE

SOLUTION

No air flow

Buildup of debris inside turbine
Broken coupling (KB Series)
Blower fan not turning

Remove nozzle and clean debris from inside turbine
Replace coupling

Reduced or no air flow

Blower fan turns

Air intake or exhaust restricted

Shut off engine

Blower or tractor — remove restrictions

Debris cannot be allowed to build up between the blower fan and stationary vanes

Machine vibrates or
Unusual sounds

Bearing or coupling failure
Out-of-balance

Replace bearings or coupling
Have your dealer check blower for damaged blades.
Wash and clean blower fan blades

No Liquid Spray

Toggle switch not turned on
Holding tank plugged or empty
Loose or broken belt

Pulleys slipping

Defective or worn pump

Dirty strainer or nozzle screens

Turn switch on from control panel
Check hoses and fill tank

Adjust or replace belts

Tighten set screws on pulleys

Rebuild or replace pump

Clean or replace strainer/nozzle screens

Granular Bin troubles

Clutch not engaged
Granulars packing solid
Loose or broken belts
Pulleys slipping
Inconsistent application

Turn switch on from control panel
Check agitators

Adjust or replace belts

Tighten set screws on pulleys
Check and clean control gates

Belts or Pulleys overheat

Belts slipping

Adjust belt tension

Engine will not start

Dead battery
Battery cables dirty or disconnected

Charge or replace battery
Clean and connect terminals

13




6.0  Machine Specifications

Model CS4 Series

Length(without trailer):
Length (with DOT Trailer)

Width(without trailer):
Width(with DOT Trailer):

Height(Without trailer):
Height(With DOT Trailer):

Weight (without trailer):

Weight (with DOT Trailer):

Weight(with granular bin & 100 Gallon tank):
Weight(with granular bin and DOT trailer):
Electrical System:

Fuel Capacity:

Input Power:

Input RPM:

Outlet Size:

14

114” with nozzle assembly & 100 gallon tank attached
166” with nozzle assembly & 100 gallon tank attached

38”
80”

38 1/2” (with Granular bin 53”)
54” (with Granular bin 73”)

TBD

TBD

Approx. 820 Ibs.

TBD

12 Volt battery / 300 CCA
12 gallon Unleaded Fuel only

ECH749 Kohler Engine (EFI does not have a choke)

Up to 3900 RPM (more fuel economy when ran below 3600 RPM)

Approximately 12”



7.0 MAINTENANCE SECTION

7.1 Maintenance Safety

1. Set Blower on a level surface, stop engine, set park brake, remove ignition key and wait for all moving parts to
stop before dismounting to service, adjust or repair.

2. Reinstall and secure all guards removed for servicing before starting to use machine again. *We recommend
wearing gloves when removing or installing the guard to avoid getting cut*

3. Securely support machine with blocks or safety stands when changing tires or working beneath it.

7.2 Fluids

Change oil per Manufacturer’s specification (see Engine owner’s manual section).
A Teflon spray type lubricant on the nozzle base and slides provides for freer rotation.
Use only a hand-held grease gun for all greasing (USE NLGI2 grease only)

7.3 SERVICE CHECKLIST
See Lubrication and Maintenance sections for details of service. Copy this page to continue record.

TURN OFF ENGINE, REMOVE KEY & DISCONNECT BATTERY BEFORE SERVICING BLOWER UNIT

CODE: LUBRICATE-(L) / CHECK-(*) / CHANGE-(C) / REPLACE-(B) / CLEAN-(CL)
SCHEDULED MAINTENANCE HOURS

SERVICED BY

MAINTENANCE

8 hrs or daily
(*) Remove all debris that has settled between the blower wheel fan and the stationary vanes.
Helps maintain peak performance.
(*) Check engine oil and fill to proper level — Do not overfill
(*) Check air filter and precleaner
(CL) Clean debris from air intake and other cooling areas on the engine
(*) Check tire pressure (Max. 50 PSI)
(*) Check Clamp Band Bolt for tightness
40 hours or weekly
(*) Check condition of coupling (center section # 1256) connecting bolts and nuts during each oil change
or when experiencing vibration or unusual noises. (See page 15)
(*) Inspect battery terminals for any corrosion, broken wires, or loose connections.
(*)Remove Battery and clean debris from inside of battery box
(L) Nozzle base slides (Teflon or silicone spray)
(*) Check set screw (nozzle pulley) to ensure it is tightened
(*) Wash and Clean any dirt or grime build up that has accumulated on blower wheel

fan blades. Helps to minimize vibration balance and maintain peak performance.
100hrs or monthly
(L) Pump (Hypro 5210) grease fitting on cam bearing. With a flat tool, apply a generous dab of grease to
the outer diameter surface of the cam bearing at the top and bottom, where the bearing contacts
connecting rod.
(L) Granular Bin
200hrs or annually
(CL) Machine

DO NOT OPERATE SPRAYER AND/OR GRANULAR UNIT WITHOUT GUARDS SECURELY ATTACHED

15



7.4 Belt Tension

Efficient machine operation requires that the belts always be properly tensioned.
V -belts 6930 and 6945 are used to drive the Hypro pump (shown below).

and check for proper tension.

To adjust belt #2 (6930), loosen pump mounting bolts at the base of the pump and move in the direction of the arrow. Tighten
bolts securely and check for proper tension.

Always check the pulleys and jack shaft alignment after any adjustments are made. Replace belts that are broken, worn or

stretched.

7.5  Changing the Belts

After using the Model CS4 for a long period of time, the belts will stretch and wear. To change belts, follow this procedure:
1. Turn off engine and remove key for SAFETY. Remove the guards around belt and pulleys.
2. Refer to the picture section 7.4 for changing the belts. To replace belt #1 (6945), loosen bearing #3 then slide the bearing toward the
output shaft of the engine. The center section of the coupling (#5) will have to be removed in order to remove the old belt and install a
new one. Page 28 has a detailed picture of the coupling. The center section of the coupling must be disassembled and assembled with
extreme care. Damage to the coupling can result in premature bearing failure in the turbine and engine. A new bolt kit for the coupling is
recommended before reassembling the coupling. ALWAYS USE TOPLOC NUTS. Remove the bolts from the coupling (2 ea. side of
flange). Loosen setscrews on one flange only. A thread lock material is used on the threads at assembly. Heat may be needed to break that
bond. Clean all dirt and rust that has accumulated on the shaft (behind the flange) then slowly wedge the center section off of the flange.
Note: The flanges are counter bored to match the flange bushings. Once the center section is removed, belt #1 can be removed and a new
belt can be installed. DO NOT TENSION THE BELT UNTIL THE CENTER SECTION OF THE COUPLING IS INSTALLED. Bolt
the center section per the picture on page 28.D0 NOT TIGHTEN THE SET SCREWS AT THIS TIME. Note position of bolts and
locking nuts. Once the coupling is installed and securely tightened, check to see if the key is in position on the shaft and in the keyway of
the flange. Coat the setscrews with Loc Tite (red) and securely tighten. Re check all the setscrews and coupling bolts before proceeding.
3. To replace belt #2 (6930), loosen mounting bolts (#5) under the Hypro pump and slide toward the Turbine. Remove old belt then
install the new belt. Adjust the belt tension by sliding the pump assembly away from the Turbine Assembly. See section 4.2.1. in the
previous section for more information. Check the pulley alignment and recheck both belts and the tightness of all bolts and set screws.
ASSEMBLE ALL GUARDS BEFORE OPERATING UNIT!
4. To replace (4L870) Granular Bin belts (optional Granular models only) remove granular bin cover. Remove two 3/8” bolts on
jackshaft right side bearing. Slide old belts off. Replace with new belts and reinstall two 3/8” bolts in pillow block, apply pressure straight
down on jackshaft to give proper belt tension and tighten pillow block bolts. Reinstall guards.
5. Install all guards before operating blower unit!

16



INSTALLATION INSTRUCTIONS & PARTS FOR THE MOREFLEX COUPLING

COUPLING COMPLETE, KOHLER ENGINE

PN 1110(1pc), 3805 (1pc), 1112(4pc), 1113(4pc), 1114(1pc), 1115(1pc), 1256(1pc), 2869(4pc)

ALIGNMENT OF TURBINE SHAFT WITH SHAFT OF ENGINE IS CRITICAL

1.
2.
3.

Install keys in both shafts.

Slide coupling flanges on both shafts (engine and turbine shafts)

Place Morflex coupling CENTER SECTION between coupling flanges and secure with 4 bolts and
TOPLOC nuts. The bolt heads are positioned against the coupling in alternating directions. Tighten all
4 bolts. DO NOT TIGHTEN SET SCREWS AT THIS TIME.

Check key for proper position under the set screw hole on both shafts.

Place several drops of Loctite 271 into these two holes only. Set screws and tapped screw holes must
be free of dirt and oil for Loctite to work properly.

Install the set screws over the keys and tighten firmly.

Using a drill point, dimple each shaft through the other 2 set screw holes. Clean drill chips, oil and dirt
before applying Loctite.

Place several drops of Loctite 271 in these 2 holes.

Install and tighten set screws in these 2 holes.

Check and retighten the 4 bolts that hold the coupling center section in place.

Visually inspect the unit and replace the guard. DO NOT OPERATE WITHOUT THE GUARDS IN
PLACE.

Center Section

#1256 7/16 —20 TopLoc Nut

(4) required - #1112

Key — Engine
3/8 - #3805

Coupling flange, 1 7/16” bore

Engine - #1115

7/16-20 x 2 %2 HHCS
Zinc — (4) required - #1113

Key — Turbine
Yax 1% - #1110

7/16-20 x 3/8" Socket Set Screw
# 2869

Coupling flange, 1 ¥4
Turbine - #1114

Part # 1256 (center section) is a “WEAR?” item that should be visually checked each time the engine oil is changed. This
coupling is equipped with special lock nuts. Occasionally check that all 4 nuts are securely fastened. LOOK FOR
CRACKS IN THE RUBBER COMPOSITION THAT SURROUNDS THE 4 BUSHINGS. Replace the center section
when the rubber composition begins to show ANY signs of cracking OR an increase in vibration OR unusual

sounds. When in doubt, call our Service Department.




MOUNTING BLOWER ASSEMBLY ONTO FRAME
AND ALIGNMENT RECOMMENDATIONS

1. Install blower assembly onto frame and tighten all of the bolts.

2. Remove all burrs and oil from the shafts and keyways (engine and blower shafts).

3. Using the supplied gauge, align the shafts parallel to each other (very important).

4. Check in four places around the shafts at 90° to each other.

5. When properly aligned, gauge should have little to no gap between itself and the shafts at
any point along the gauge.

6. To adjust, move the engine. The 2 mounting brackets have tapped holes in each corner to

help support and adjust the position of the engine. The 4 roll pins may need to be
repositioned after alignment is completed and bolts are tightened.

7. Tighten all engine bolts and recheck alignment. Drill and install 4 roll pins in new position.

ACCEPTABLE

GAUGE

CRANKSHAFT BLOWER SHAFT

NOT ACCEPTABLE

GAUGE

BLOWER SHAFT

SECURELY ATTACH GUARDS BEFORE OPERATING BLOWER UNITS
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BILL OF MATERIALS FOR BT-CS4G

REF PAGE # PN DESCRIPTION Qry

1100 3/8-24 X 1-1/4 HHCS ZINC GR 5 16

1101 3/8-24 X 1-1/2 HHCS ZINC GRADE 5 7

1102 3/8-24 X 1-3/4 HHCS ZINC GRADE 5 8

1103 3/8-24 X 2 FACED HEAD SCREW ZINC GRADE 5 2

1104 3/8-24 X 2 HHCS ZINC GRADE 5 9

1105 3/8-24 HEX NUT ZINC PLATED GRADE 5 33

1106 SPACER-3/8 X 3/16 THICK WASHER 4

1107 3/8 LOCK WASHER ZINC PLATED 42

1108 3/8 FLAT WASHER ZINC PLATED 46

1109 3/16 X % ROLL PIN 4

1110 KEY, 1/4X 1-1/2 2

1112 7/16-20 TOPLOC NUT GRADE 5 ZINC 4

1113 7/16-20 X 2-1/2 HHCS ZINC GRADE 5 4

1114 COUPLING FLANGE 1-1/4 BORE 1

1115 COUPLING FLANGE 1-7/16 BORE 1

25 1119 14-221-D1 BELLMOUTH 1
1123 M8 X 1.25 X % HHCS 1

228& 25 1125 %-20 NYLOC NUT ZINC 19
1130 5/16-18 X 3/8 SET SCREW 5

1131 3/8-16 X 3/8 SET SCREW 1

1132 300 CCA BATTERIES FOR KB'S UIL-4 1

24 1135 AK25 X % SHEAVE FOR GRANULAR BIN 2
25 1138 PLASTIC SLIDES 3
1139 3/8 NOTCHED WASHER 10

25 1142 AX54 V-BELT 1
25 1144 ROTATION MOTOR BRACKET 1
25 1145 SHEAVE AK32 X % 1
1146 10-32 X 5/8 SHCS 4

1156 SERIAL TAG 1

1158 %" GAS LINE 56

1166 COV % X % WIRE CLAMP 5

1168 HC-4M SS HOSE CLAMP 5

1169 %-20 X THHCS ZINC 25

1170 %-20 HEX NUT 2

22 1173 CLAMP BAND W/ BOLT & NUT 2
1187 8 X 10 BT DECAL 2

22 1193 1/16 X ¥» COTTER PIN 2
22 &25 1194 3/16 X 1-1/2 COTTER PIN 2
1218 BOLT, % PUSHOVER 1

22 1222 % LOCK WASHER ZINC 4
1223 1X % X 3/16 THICK WASHER 2

1226 % FLAT WASHER 3

22 1231 %-13 HEXNUT 2
1236 3/16 X 1 ROLL PIN 1

1237 %-20 HEX NUT 2

25 1239 FRAME, CSII SPRAYER 1
24 1247 % PILLOW BLOCK BEARING 2
1256 MOREFLEX CENTER SECTION 1

1258 %-20 X % HHCS 4

1259 % LOCKWASHER 7

1271 5-16-18 HEX NYLOC NUT 2

1272 5/16-18 JAM NUT 3

24 1291 A-81 V-BELT 2
25 1308 PUMP MOUNT PLATE FOR CSlI 1
25 1315 PUMP MOUNT PUSHOVER PLATE 1
26 1356 DUST FEED WIRE SCREW, LONG 3
25 1359 ENGINE RAIL 2
22 1409 LINEAR ACTUATOR — 4” STROKE 1
22 & 25 1414 REMOTE THROTTLE PIN 2
1415 %"FLAT WASHER 28

22 1451 ACTUATOR MOUNT, PIN 1
26 1464 DUST AGITATOR 9
24 1487 MANIFOLD BLOCK, ALUMINUM 1
1499 NUT PLATE, 3/8 4

25 1510 PUMP MOUNT BAR FOR CslI 1
26 1519 DUST FEED STUD, VERTICAL 3
24 1520 HYPRO PUMP 5210C 1
24 1521 %" PRESSURE RELIEF VALVE 1
23824 1522 HYPRO SURGE TANK 1
23824 1523 0-300 PSI PRESSURE GUAGE 1
1540 5/16 LOCK WASHER, ZINC 16

1541 5/16 FLAT WASHER 6

25 1542 LINEAR ACTUATOR — 2” STROKE 1
24 1555 SHEAVE, BK 100H 1
1558 807-31 1/2" FEMALE COUPLAMATIC HOSE END 1

1559 3/4" MALE PUSH ON FITTING 3

23 1560 3/4" FEMALE PUSH ON SWIVEL FITTING 5
24 1562 SHEAVE, BK40 H 1
24 1563 H 3/4 “ BUSHING 2
26 1568 5/8” SHAFT COLLAR, GRANULAR 4
26 1577 5/8" PILLOW BLOCK BEARING VPS 210 3
26 1578 GEAR BLANK FOR GRANULAR GEAR 3
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REF PAGE # PN DESCRIPTION QTY
26 1579 WORM TO FIT 1578 3
24 1586 PULLEY, 3-3/8 X .850 WIDE 1
24 1589 6945 GATES V-BELT 1
23 1593 3/4" BRASS HEX NIPPLE 5

1596 3/16 SQUARE X 1-3/8 KEY 5
1597 ALUMINUM SPACER 3/8 X 1-1/2 X 5.1 1
1599 %-20 X 1-3/4 HHCS ZINC GR 5 2
26 1610 5/32" x 7/8" SPRING PIN 3
26 1644 DUST FEED SHAFT, HORIZONTAL 1
24 1648 H X 1” BUSHING 1
1664 5/16-24 X 1 1/4" HEX HEAD BOLT GRADE 5, ZINC PLATED 11
1669 %-20 X .055 HEAD INSERT 15
26 1696 DUST FEED SHAFT, VERTICAL 3
1720 %” GOODYEAR ORTAC HOSE 60
1727 PUMP PUSHOVER BOLT FOR CSlI 1
1732 %" GOODYEAR ORTAC HOSE 111
1762 10-24 X 1/2" THREAD FORMING SCREW PHILLIPS PAN HEAD 7
25 1767 LATCH AND CATCH, GRANULAR 1
1820 5/16-18 X %" LONG HHCS 2
22 1825 PUMP GUARD ACCESS PANEL 1
26 1851 DUST FEED TUBE LONG 2
26 1852 DUST FEED TUBE SHORT 1
26 1896 DUST FEED AUGER 3
26 1922 DUST FEED CONE 3
23 1935 3/8-24 NYLOC NUT ZINC PLATED 6
25 1982 GRANULAR BIN FOR GRANULAR SPRAYER 1
25 1983 DUST BIN MOUNT, FRONT 1
25 1984 DUST BIN MOUNT, REAR 1
22 1985 SQUARE PUMP GUARD 1
26 1986 DUST FEED CHANNEL, GRANULAR SPRAYER 1
25 1987 DUST FEED CHANNEL COVER 1
2076 INSULATED FEMALE QUICK DISCONNECT TERMINAL 2
26 2210 DUST FEED GATE, STAINLESS 3
26 2211 DUST FEED GATE FLANGE 3
25 2212 GRANULAR BIN GAGE BAR 1
25 2213 GUAGE BAR POINTER, GRANULAR BIN 1
26 2214 WARNER ELECTRIC CLUTCH, SF400-5/8-12V 1
26 2216 DOUBLE CLUTCH PULLEY 1
26 2218 DUST FEED BUSHING, BRONZE 3
26 2219 SPACER, VERTICAL DUSTER SHAFT 3
25 2220 GATE CONNECTING BAR, GRANULAR 1
22 2221 VERTICAL BELT GUARD, GRANULAR 1
24 2222 JACK SHAFT, GRANULAR 1
25 2223 ACTUATOR MOUNT, GRANULAR 1
25 2224 HANDLE FOR DUSTER BIN 1
2225 1/4-20 X 1/4" LONG SOCKET HEAD SET SCREW 7
2226 5/16-24 X 3 1/4" LONG HEX HEAD CAP SCREW, GRADE 5, ZINC PLATED 4
26 2228 1/4-20 X 3/4" LONG SET SCREW, SQUARE HEAD 15
26 2233 3/16 X 1-1/4" LONG ROLL PIN 3
2306 8-32 X 7/8” LONG PHILLIPS 6
2329 8-32 NYLOC NUT, ZINC 6
2395 1/2" MALE VARI CRIMP COUPLING 1
2675 3/4" STREET "L" 304 STAINLESS 2
2677 3/4" BRASS HOSE ADAPTER 1
2693 KEY, 5/16 X 11/2" 1
22 2851 PLASTIC NOZZLE 2
2869 7/16-20 X 3/8” SOCKET SET SCREW 4
3007 CONSTANT TENSION HOSE CLAMP 1
22 3308 %" HEAVY DUTY BULKHEAD 1
3312 3/8-24 THREADED BASE STOP 1
25 3313 ELBOW BASE W/ 2 TABS WELDED 1
25 3243 BLOWER ASSEMBLY KB WITH 3 HOLES 1
22 3332 3/16" ID FUEL LINE,SAE30R7, LOW PERMATION, CARB APPROVED HOSE 43
3514 HOSE CLAMP 8
3521 3/8-24 X 1-1/2 FACED HEAD SCREW 2
3667 HOUR METER, 1:2 RATIO 1
22 3733 LEFT SIDE EFI GUARD 1
3802 %-20 X 2-3/4” LG HHCS 4
24 3803 BK9OH SHEAVE 1
24 3804 6934 V-BELT 1
3805 3/8 KEY, SPRAYER/GRANULAR 1
23 3806 DISTRIBUTION BLOCK BRACKET 1
22 4136 SPRAYER NOZZLE WELDMENT 1
22 4137 12 GALLON ALUMINUM TANK 1
24 4154 3/4" X 3/4" "T" STRAINER W/50 MESH SS SCREEN 1
22 4155 SPRAY TIP NOZZLE, TXR CONEJET, LIGHT BLUE ACETAL-CERAMIC HOLLOW CONE 8
22 4156 SPRAY TIP CAP 8
22 4157 STRAINER/CHECK VALVE 50 MESH 8
22 4158 %" MALE THREADED ADAPTER 8
24 4159 3-WAY SHUTOFF VALVE 1
22 4160 SPRAYER TRANSITION GUARD 1
22 4167 BULKHEAD MOUNT 1
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REF PAGE # PN DESCRIPTION Qry

22 4168 MOUNT PLATE 1

4170 BT SMARTFLOW Il CONTROLLER W/BT-RESM & BT-TAM 1
23 4172 3/4" X 1/2" REDUCING BUSHING, STAINLESS STEEL 1

4173 3/4" ELBOW, STAINLESS STEEL 1
23 4175 3/4" CLOSE NIPPLE, STAINLESS STEEL 3
23 4176 1/2" STREET ELL, STAINLESS STEEL 2
23 4177 3/4" X 3" NIPPLE, STAINLESS STEEL 4
23 4178 1/2" X 1-1/2" NIPPLE, STAINLESS STEEL 1
23 4179 3/4" 45 DEGREE ELBOW, STAINLESS STEEL 2
22 4180 LED LIGHT STRIP ASSEMBLY 1
25 4181 ROTATION MOTOR W/ WEATHER PACK CONNECTOR 1
25 4185 EFI ENGINE, STOCK MODEL 1

4187 GARDEN HOSE COUPLING SET, QUICK DISCONNECT BRASS WITH 3/4" THREAD 1
22 4188 1/2" TO 1/4" STRAIGHT REDUCER WITH SEALANT, BRASS NPT THREADS 1
22 4189 3/4" NPT X 1/2" 1D HOSE BARB FITTING BANJO# HB 075-050 1
24 4190 3/4" NPT X 1/2" 1D HOSE BARB FITTING BANJO# HB 075-050-90 1

4191 1/2" 1D GREEN HOSE 600 PSI PVC SPRAY REINFORCED HOSE, .79" OD 41

4192 1/4" FLAT WASHER, 18-8 STAINLESS STEEL 12

4193 1/4-20 X 3/4" LONG HEX DRIVE ROUND HEAD SCREW, STAINLESS STEEL 6

4194 1/4-20 NYLOC NUT, 18-8 STAINLESS STEEL 6
22 4195 PRESSURE SWITCH SET AT 1.8" H20 1
23 4196 3/4" PLUG, STAINLESS STEEL 2

4204 CONTROL BOX ASSEMBLY, 2 SWITCH, GRANULAR BIN 1
22 4205 GRANULAR BIN BATTERY BOX ASSEMBLY 1

4208 PLUG BUTTON 1

4209 PLUG: KEY SWITCH 1
25 4210 MUFFLER KIT, EFI, FILTER SIDE/STRAIGHT 1
22 3294 100 GALLON TANK ASSEMBLY 1
22 4211 BRASS BARBED HOSE ELBOW, 90 DEGREE ANGLE, 1/4" HOSE ID, 1/4 NPT MALE END 1
22 4212 BRASS BARBED HOSE ELBOW, 90 DEGREE ANGLE, 3/8" HOSE ID, 1/4 NPT MALE END 1
22 4213 HIGH-PRESSURE BRASS THROUGH-WALL ADAPTER, 1/4 NPT FEMALE X MALE 1
22 4240 TEEJET ADAPTER, ELBOW 8
22 4241 TEEJET ADAPTER, EXTENSION 8
23 4242 SPACER 2
23 4245 MOUNT PLATE WELDMENT 2

4246 3/16” VINYL COATED LOOP CLAMP 1
23 4247 %" NPT 304 STAINLESS STRAIGHT CONNECTOR 1-1/2” LONG 1
23 3293 STEEL PIPE CLAMP 4
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GRANULAR BIN DISASSEMBLY AND ASSEMBLY INSTRUCTIONS

1.Remove the (5) bolts on cover and remove cover.

2.Remove the (4) bolts and nuts on front and rear dustbin mounts.

3.Remove dustbin gate lever.

4.Remove belts from dust -bin clutch and lift dust- bin out of mounting.

5. After removing dust -bin from the sprayer, set dust- bin on a stand with dust- bin tubes pointing up.

6.Remove the (3) bolts on each dust —bin dust -cone assembly and lift off cones and tubes. Check tubes for wear
and replace by loosening (2) setscrews in the neck of the cone. Make sure tube slots are at right angles of the air
-flow when replaced.

7.Remove the dust twist springs by sliding sideways from holes on dust twist feed stud. Remove dust -twist feed
studs and dust- gates.

8.The dust feed flange must remain in bottom of dust- bin. Use bolts to remove and bolt flange in place.

9.Turn dustbin bottom side down.

10. To remove dust clutch, loosen set -screw on collar next to clutch cam. Drive out spring pins and remove. Next
remove % x 1 Allen head screws from throw-out shaft and bronze shaft collar and remove shaft collar. Loosen
set -screw on tandem plate cover and slide clutch from horizontal shaft. Check drive plates on clutch and replace
as needed.

11. Loosen set-screws on pillow block bearings

12. Drive spring- pins from gears and shaft and remove gears. Check gears for wear and replace as needed.

13. Remove bolts from (2) end pillow block bearings and lift dust- bin channel from shafts. Check bronze bushings in
channel and replace as needed.

14. Check vertical shafts for wear. Replace as needed.

15. Reverse procedures to re-assemble.

16. For lubrication, see general instructions for operation.

LUBRICATION

Granular Bin Bearings Lubrication
Use Grade NLGI #2 lithium grease.
Grease every 25 hours
Granular Bin Gears
Open gear Hi-Low gear lubrication NLGI # 3
Grease every 25 hours
Unit
Multi purpose grease
Grease every 25 hours
Blower
Sealed bearing, no lubrication required
Pump
Use Grade NLGI #2 Lithium grease. See pump instruction sheet.
Engine oil. Refer to engine manual.
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"b HYPRO Series 5200 Big Twin® Piston Pumps

Form L-0225P
6/11, Rev. B

Installation, Operation, Repair and Parts Manual

Description

SERIES 5200C
Cast Iron Big Twin Piston Pump

Max. Flow Rate: ... 6 gpm (5208) @ 800 rpm
10 gpm {5210)

Max. Pressure: . .........cccoirerneenn, . 400 pSi
Max. Speed:..............cocoococ 800 rpm (5206)
600 rpm (5210)

POVES: i iisinmisioit . 34" NPT injot
34" NPT outiet

Shaft: 1" solid
1-3/8" hotow shaft

The Hypro Series 5200 Big Twin® piston pump is suitable
for applications in high pressure washers for industrial and
agricultural cleaning needs. It is also useful as a sprayer
pump to apply a wide range of chemicals.

The Senes 5200 Is constructed of cast iron body and
cylinder heads, unitized stainless steel valve assemblies
and double row ball bearing supported crankshaft. Three
cup materials are available to meet specific pumping needs.
They are:
Leather-for pumping aromatic solvents and other
chemicals damaging to rubber.

Fabric-for pumping mest insecticides, herbicides and
fertilizers.

Buna-N Rubber—for pumping socap and detergent
solutions and some fertilizers.

Two crankshaft options are available—1" solid shaft for belt
and pulley or flexible coupling drive, or 1-3/8" hollow shaft
for direct mounting onto a 6-spline 540 rpm PTO shaft.

ASafety Information

1. Warning: Do not pump flammable or explosive fluids
such as gasoline, fuel oil, kerosene, etc. Do not use
in explosive atmospheres. The pump should be used
only withliquids compatible with the pump component
materials. Failure to follow this warning can result in
personal injury and/or property damage and will void
the product warranty.

2. Besure all exposed moving parts such as shafts,couplers
and adapters are properly shielded or guarded and that
all coupling devices are securely attached before applying
power.

3. Pumps mounted directly on to PTO shaft or other power
shaft must be pravented from rotating with the power
shaft by use of a torque arm. Pump must flioat freely on
the power shaft and must not be tied rigidly to equipment
on which it is mounted.

4. Do Not Exceed recommended speed, pressure and
temperature for pump and equipment being used.

5. Before Servicing, disconnect all power, make sure all
pressure in the system Is relieved, drain all liquids from
the system and flush.

6. Secure the discharge lines before starting the pump. An
unsecured line may whip, causing personal injury and/or
property damage.

7. Check hose for weak or worn condition before each use,
Make certain that all connections are tight and secure,

8. Pesiodicallyinspectthe pump and the system components.
Performroutine maintenance as required (see Maintenance
section).

9. Protect pump from freezing conditions by draining liquid
and pumping rust inhibiting antifreeze solution through
the system, coating the pump interior.

10. Use only pipe, hose and fittings rated for the maximum
psi rating of the pump.

11. Donotuse these pumps for pumping water or other liquids
for human or animal consumption.
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Drive Source Installation

This manual will cover the installation of the basic drive  for additional information. Read all instructions and general
configurations available for the Hypro Big Twin Piston  safety information before attempting to install or operate the
pumps. Consult the manufacturer of your motor or engine  pump.

Belt/Pulley Drive Installation

Mounting Belts and Pulleys a -
Mountpulleys as close to pump and motor engine shaftbearings
as possible. Check alignment with a straight edge as shown Four points of contact

in Fig. 1. Make sure that belt has proper tension. (Teo much SRR Nueh ]

tension will cause bearing wear, too little will cause slippage.) NOTE: Pump may 1 1
See Fig. 2. Check with belt and pulley sources for specific :;m'_“:::r:t‘;‘:m": |

recommendation. with respect to the fo=5
To figure proper diameter of pump pulley, multiply the | ™otororengl l—.ﬁf—ﬁ
motor/engine rpm by the diameter of the motor/engine pulley
and divide that figure by desired pump speed. | Figure 1 )
Pump = Mot X Pulley Si " :
Pulley Size Desired Pump Speed ::f:u:m:mm’dm‘z:
(d} and adjust:

Refer to the pump performance chart on Page 5 to determine = = S
the desired speed to obtain the desired maximum flow. d=0.016xL Loy ok
NOTE: Shaft rotation can be either clockwise or counter Figure 2
clockwise.

4 Caution: ! L

For safety, always install a shield over
\_rotating shafts and belts. Y,

Direct Drive - Flexible Coupling Installation

First, slide coupling ends onto motor/engine and pump shafts

as far as possible (Fig 3). Mount motor/engine and pump &

onto base, shimming pump or power unit so that shafts are

aligned. Leave enough space between ends of shafts to A Caution:
allow coupling disc to be inserted. When alignment is made, For safoty,
slide coupling ends over coupling disc. Leave clearance always install
between coupling ends and center disc. Tighten screws in fo'm"“ il
both coupling ends. For electric motor drive, use couplings and c':,puno,,
rated atleast twice the horsepower required to operate pump.

For gas engine drive, select couplings rated at three times LFiguro 3

the required pump horsepower.

Direct Drive - Hollow Shaft Installation

Hollow shaft models may be mounted directly onto power ™
shaft — motor or engine shaft, truck or tractor PTO shaft.
Important: When direct mounting a holiow shaft pump, Do
Not rigidly mount the pump base. The pump must be allowed )
to “float”. Secure atorque arm with a chain or flexible fastener FA Ca“}ll:m ;

to the frame or base, directly below and in-line with the pump. | ;o8 1 ¢k B WS
This prevents the pump from rotating with the shaft. Always rotating shafts and
check to see if the pump will turn by hand to ensure that the couplings.

pump rotates freely. Do Not apply power to a8 pump where
the shaft doesn't rotate freely. E;gu,. 4

Form L-0225P (8/11, Rev. B) -2~
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System Installation

( Series 5200 Pump Hookup to Boom
for Chemical Spraying

To Spray Tank M"' ey

oe Agitation  VAlve Filled
Pressure Vacuum
Throttte PUP Gauge|jne  Shutoff
Valve™ ‘ ' smmchVdve
I el -
‘ Dampener
To Speayer
Nozzles

furction properly
Figure 5

(.

Note: A pusation dampaner such as our Modal No. 3375-0017 or 3375-0015 must be installed on the cutlet sade for optimum performance and
maxmum ife. For the proper oparation of same unloader vaives, it may bo necessary to install a p
valve: howaver, far optimum system dampening, it may be nstalled upstream from the unbadur valve prwr.lod that the unloader valve will stll

Series 5200 Pump Hookup forPressure )

Washing

from the unioader

Wr 6o

J

Piston Pump Installation

Accessones should be installed with solid piping and be
mounted as close to the pump as possible. Hose must be
used right after accessories. Note: If remaining instaliation is
solid piping, a two to four foot length of hose must be Installed
between accessories and solid piping.

Hose

Selection of the right size and type of hose is vital to good
performance. Be sure to hook up to proper ports on pump (note
markings “IN" and “OUT" on pump castings).

Suction Hose

Always use genuine suction hose of at least the same inside
diameter as pump ports. Hose should have some elasticity,
but not overly soft so that it collapses. Use 3/4™ (ID) hose or
larger for a Series 5200 pump. If suction hose is over 6 feet
long on Serles 5200 use next larger size hose. Keep suction
hose as short as possible and resfrictions such as elbows,
check valves, efc. at a minimum.

Discharge Hose

High pressure pumps require the use of special high pressure
discharge hose (2 rayon braid or equivalent). Use a hose
rated at least 50% greater than the highest operating pressure
required of pump. Example: If required pump pressure is 200
psi, use discharge hose rated at minimum of 300 psi working
pressure.

Unloader or Relief Valve

The unloader or relief valve has a very important safety function
in your piston pump hook-up. The valve protects the pump by
unloading or bypassing the pump's flow when gun is shut off
or discharge is otherwise blocked.

Strainers

Usae a suction line strainer with an open screen area of at least
3 to 5 times the suction port area. For example, an area of
approximately 2-1/3 to 4 square inches for a 1" suction port, Be
sure the screen is suitable for the liquid being pumped. Keep
filter clean, A clogged strainer will cause cavitation, which
usually leads to a peor performance, wear and fallure of pumgp parts.

Vacuum Gauge (Optional)

Pump should not be subjected to high suction line vacuums. To
check on this, install a vacuum gauge at pump inlet. Generally,
it should not read over 5 inches of mercury.

Suction Line Shut-Off

This suction line accessory allows the pump to be removed
for service without draining the tank. Be sure valve is open
before starting pumgp.

Pulsation Dampener

A Series 3375-0015 pulsation dampener is recommended for
all models. This device absorbs the shock and smaoths out
the pump discharge pulsations, providing smoother operation.
A charge of 50% of operating pressure is normally optimum,

Pressure Gauge/Dampener

Use gauge capable of reading double the pump working
pressure. Use a filled gauge or a gauge dampener to protect
the gauge needle against pressure surges o provide easier
reading and longer life.

Spray Gun

Use a Model No. 3381-0010 spray gun or a 3381-0013 Turbo
400 spray gun with the correct nozzle. For 5206 models, use
a 3385-3000 nozzie and for the 5210 models use a 3385-
4000 to obtain a maximum pressure of 400 psi.

Form L-0225P (6/11, Rev, B)

30



Operation

Priming

Ifliquidis below level of pump, some means should be provided
In installation to prime pump - such as a riser pipe. If there is
a suction lift, use a foot valve or check valve to hold prime. In
general, keep suction lift to minimum and avoid unnecessary
bends in suction line. Before starting pump, make sure air
bleeder valve or spray gun is open - or unloader/relief valve is
adjusted toits lowest pressure. After starting pump, open and
close gun several imes if necessary to aid priming the pump.
If pump does not prime within a few seconds, stop motor and
inspect instaflation for suction line leaks or obstructions. Make
sure that straineris not clegged, Be sure that suction line is not
obstructed, kinked or blocked.

if pump is to operate hours at a time, check frequently for:

1. Adequate liquid supply. Pump must not run dry for more
than 30 seconds.

2. Temperature rise. Overheating is harmful to bearings and
piston cups.

Care of Pump

Your pump will last longer and give best performance when
properly taken care of. Proper pump care depends a lotonthe
liquid being pumped and when the pump will be used again.

Generally, after each use, flush pump with a neutralizing
solution for the liquid just pumped, Follow with a clear water
rinse. This is especially important for corrosive chemicals.
Then flush out pump with a 50% solution of automotive radiator
anti-freeze (ethylene glycol-type such as Prestone, Zerex, etc.)
containing a rust inhibitor.

While this flushingis notabsolutely necessary for short periods
ofidleness (as over night)itis good practice to clean the pump
after each use to prevent deposits from forming and damaging
the pump. The antifreeze not only coats the interior of the
pump with an inhibitor, but acts as a lubricant as well, keeping
the valves from sticking and protecting against any remaining
moisture freezing in cold weather.

For infrequent use and before long periods of storage, drain
pump thoroughly. Open any drain plugs, remove suction hose
from liquid and run pump “dry” from 0 to 30 seconds (notlonger).
Flush with a 50% solution of anti-freeze and water. Then, plug
both ports to keep out air until pump is used again.

Lubrication

Use a small push-type grease gun to lubricate Hypro Series
5200 Piston Pumps. Do not use airpowered or hand lever
operated grease guns as they develop too much pressure
and may cause damage to the sealed cam beanng. Lubricate
aminimum every 100 hours or when bearing appears to need
grease. Use Moly-Lithium No. 2 wheel bearing grease.

Exception: In applications where FDAapproval is required, use
one of these greases: Chevron FM#2, Mobile FM#2 Keystone
(Penwalt Corp.) Nevastane SP Medium,

Do not under-grease or premature bearing failure may result.

Do not grease excessively. Remove (do not WASH out) any
excess grease from pump cavity fo prevent grease bulldup.

Repair Instructions

Recommended Repair Tools For Hypro Big Twin Piston Pumps

Ref.  Description Part No.
A Internal External Pliers 3010-0084
(not shown)
B Valve Seal Extractor 3010-0130
c Valve Cage Extractor 3010-0052
D Wire Brush 3010-0066
E Wire Brush Holder 3010-0067
F Allen Wrench 3020-0009
G Allen Wrench 3020-0008
H Sleeve Extractor 3010-0064
Tool Box (not shown) 3010-0168
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Model 5206C Performance

25 PS1 100 PSI  200PSI 300 PSI 400 PSI

RPM GPM_HP GPM HP GPM HP (GPM HP GPM HP
3 ; 89 38 14
50 11 49 14
12 53 15
(1359 15
(15 89 |19
(17 (77 |22

70 65
79 74

6.2
78

400
500
540

.
700
800

Model 5210C Performance

25 PSI 100 PSI 200PS1I 300 PSI 400 PSI

RPM GPM HP GPM HP GPM| HP GPM HP GPM| HP

a0 73| 3@ 73 8 72 12 72 72 | 21
e e rovam—
B9 87 88 15 88

1.7 !

500 u‘ 57 20 87 28
94 94 083 16 83 |

uo‘u 66 22 82 27
600 (100 .73 989 110 98 17 98 23 §8 30

Disassembly

Remove nameplate and both cylinder heads witha 9/16"
combination wrench or socket.

Remave both piston cap screws with 1/4" allen
wrench.

Remave piston cup spreader seal ring with O-ring piston
gulde and support ring.

Place the body into a vise as shown in Fig. 7. With care,
drive out the cylinder sleeves using the sleeve extractor
tool and a hammaer.

5. Remove connecting rod.
[ Figure 7 Figure 8 h
I ";‘\ T4 Valve Parts
= - Ayrrg Moneer
vawe Spring- IR

6.

7.

8.

9.

Remove the four valves, using the valve seat extractor
to pry out the seal (See Fig. 8). Use a valve cage
extractor tool to remove each spring retainer. Lift out
the other parts, using penetrating oll as necessary to
loosen parts.

Place the pump body onto an arbor press with the shaft
end of the pump up. Press the crankshaft and bearing
out of the pump body (See Fig. 9). The main bearing
will come out with the crankshaft,

Sandthe body ends and cylinder heads (mating surfaces)

lightly to remove all foreign material. Use a belt sander,
flat sanding block or fiat file.

With wire brush mounted In an electric drill, clean all
valve cavities, sleeve cavities and ports. Wash pump
body out with solvent and let dry.

-5-
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Inspection of Pump Parts

Before reassembiing the pump, thoroughly inspect all parts,
with special consideration given to following points:

Inspect the pump body for erosion at all O-ring seal
paoints and in valve and sleeve holes. Check main bear-
ing housing for proper bearing fit. Check for cracks at
the ports.

Check for excessive wear in the cylinder heads. This
can result from erosion and/or valve seat hammer.
Check crankshaft assembly for general wear. Rotate
main and cam bearing to check for roughness due to
moisture or lack of grease damage. If bearings do not
turn smoothly or appear to be damaged, they should
be replaced, See section on replacing bearings in this
manual.

Carefully inspect cylinder sleeves, Polish sleeves not
more than .008" — using No. 120 grit emery cloth, For
finai finish use a fine No. 320 grit emery cloth. If at this
point all grooves have not been removed, replace the
parts. Note: If there is some pitting only at the top of
the sleeves, they can still be used, Grooves are more
likely to be the problem here instead of pitting.

Inspect the piston guides | A
for chips, cracks and O e

score marks. Compare g“"“"""

guides with new one,

If there is noticeable i"‘"""""
amount of clearance S

between the guide and Ly S —
sleeve wall, the guide gn—-o—

should be replaced. gh_‘m
Check for erosion on the "

underside of piston cup Sasl Ring

screw head. Note: The [,
condition ofthe screwsis oo Mg

very important - if there

is erosion or grooves, Nesvrtim i

leakage will occour,

L _—
Figure 10
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Next check the connecting rod for wear. If there are
visible signs of wear or damage to the hard coating, the
connecting rod should be replaced. If there is more than
005" of wear, the connecting rod should be replaced. A
worn cannecting rod results in low volume, low pressure
and a hammering sound, If not replaced, this situation
will damage the cam bearing as well.

The valve seat, poppet, spring and guide in valve sets
should be carefully inspected for cracks, pitting, etc. and
replaced as necessary. Note in particular the seat and
matching poppet; replace both - as a set - if one new
part will not mate with other old part.

i.  When repairing the Senes 5200 pump itis usually agood
idea to replace the piston cups. Piston repair kits are
available with either leather, fabric (rubber-impregnated)
or pure rubber (Buna-N) cups.

j- Inspectcomplete crankshaft assembly for general wear.
If the pump has had as much as 500 hours of use, itis
suggested to replace the assembly. If broken cam bearing
is found - the reason is usually that the pump has been
operating over the 400 psi maximum, Another possible
cause is that the pump has not been equipped with the
proper surge tank or putsation dampener to smooth out
the pressure surges inherent in a large displacement
2-cylinder pump.

Check all fittings - make certain that ail sizes are correct
for port size of the pump. Thoroughly Inspect and clean
before reinstalling.

| Atthis point all parts should have been inspecied and
cleaned. All parts should now be oiled (particularty
the o-rings) and placed on a clean work bench for
reassembly.

Reassembly

1. Using bearing seat tool, press the crankshaft assembly
into the pump body {see Fig. 11).

1l

"\«\T\__,.l[
\ Figure 11 Flgun 12 )
2. Insert connecting rod over the cam bearing,
3. Insert both cylinder sleeves with olled o-rings in

cylinder bores.

Place pump in vise with ports horizontal (See Flig. 12).
Rolate crankshaft to raise connecting rod to its highest
position. Place support ring over top of connecting rod,

Insert piston guide.
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. Place seal nng on top of guide.

. Place cup backing plate with o-ring in place over
seal ring.

. Insert piston cup.

. Insert cup spreader with new o-ring in place. Press into
hollow of the piston cup.

10. Place a new copper washer gasket in the countersunk
screw hole of cup spreader.
11, Tighten piston cap screw securely with 1/4" allen
wreanch.
12. Insert inlet and outiet valves with o-ring seals (See Fig.
13). These are identical, but in reverse positions.
f R
Outlet Valve  Inlet Valve
Seat Faces Up  Seat Faces Down
Note: N
Repeat for other
side of pump.
\j-'lguro 13 )

Note the pump ports which are the “IN" and “OUT" sides.

13. Install cylinder head with a new o-ring seal and tighten
head bolts sacurely with a 8/16" wrench or sockel

14, Repeat steps 5 through 13 for assembling the other half
of the pump.
Note: Follow proper lubrication procedures as listed in
the Operating the Pump section of this manual.

15. Replace the nameplate. The pump can now be tested
- pumping clear water,

Main Bearing Replacement

1. Remove set screws, boits or keys from the shaft and
smooth off any burrs or rough spots.

Remove retainer rings from shaft with external pliers,
For convenience, you can remove just the one closest
to the drive end of the shaft.

Support bearing in arbor press and press shaft out as
shown in Fig. 14.
\

New bearing is pressed on
in reverse manner. Front
retainer ring (closest to
cam bearing) should be in
place to provide a stop for
the bearing.

After bearing has been
pressed into place, Install
the other retainer ring in
shaft groove with the
external pliers as before.

2,

g

Figure 14



NOTE: When orderng parts,
give quantity, part number,
description, and complete
model number. Reference
numbers are used ONLY %o

Madets B20nC S 52100

Piston Stack Parts Kits

Leather Cup Kit No. 3430-0037 (STD)
Consists of two each of the following parts: No.
2220-0013 Piston Cap Screw (Ref. 6A), No. 2270-
0012 Washer (Ref. 68), No. 1720-0030 O-Ring
(Ref. 6C), No. 2150-0001 Leather Cup (Ref. 6D},
Ne. 1720-0065 O-Ring (Ref. 6E) and No, 1440-0012
Seal Ring (Ref. 6F).

Fabric Cup Kit No. 3430-0039
Same as Leather Cup Kit except with two No. 2150-
0012 Fabnc Cups.

Rubber Cup Kit No. 3430-0189
Same as Leather Cup Kit except with two No. 2150-
0042 Rubber Cups.

Crankshaft Assemblies
Sub-Assemblies

Include Grease Fitting (Ref. 12). Crankshaft with
cam bearing (Ref, 13 or 14) and Crankpin Retainer
(Ref. 16).

Complete Assemblies

Include Sub-Assembly components plus Retaining
Rings (Ref. 15), slinger rings {Ref. 20} and Bearing
(Ref. 21).

Complete Pump
Sub-Assembly Assembl Model
PART NO. PART NO. Number

with 1-3/8" Hollow PTO Shaft (Ref. 13)

identify partsin the drawing and
are NOT 1o be used as order
rumbers.
Ref. Qty. | Part
No. Req'd| No, Description
1 1 3020-0008 Allen Wrench {Optional)
2| 2 |2220:0013 | Piston Cap Screw
3 2 2270-0012 Washer
4| 2 1830-0039 | Piston Cup Spreader
5| 2 1410-0054 Cup Backing Plate
6 1 3430-0037 Piston Stack Parts Kit with
Leatrer Cups (Standard)
6 1 3430-0039 Piston Stack Parts Kit with
Fabnc Cups (Model 5200-F)
] 1 2430.0189 | Piston Stack Parts Kit with
Buna-N Cups (Model 5200-R)
71 2 1440-0005 | Piston Guide
8| 2 |1410-:0018 | Support Ring For 5210 Models Cnly
] 2 1410-0020 Support Ring For 5206 Models Cnly
10 1 0503-5200 | Connecting Rod
11| 1 |0602:5200 | Safely Cover
121 1 2405-0006 | Grease Fitting Assembily
13 1 See Listing | Crankshalt (Hollow Shaft Mogels)
14 1 See Listing | Crankshalt (Solid Shalt Models)
15 2 1810-0001 Retaner Ring
101 16000013 | Crankpin Retalner

5503-5206 65501.5206  5206C-H
5503-5210 5501-5210  5210C-H
with 1" Solid Shaft (Ref, 14)
5003-5206 5001-5206 5206C
5003-5210 5001-5210 5210C
Ref| Qty. |Part
No.|Req'd.| No. Description
17 1 1810-0005 | Key {Salid Shaft Models)
18 2 2230-0003 | Set Screw
20 2 1410-0006 | Shnger Ring
21 1 2005-0002 | Main Beating
22| 8 2210-0062 | Cylinder Head Balt
23| 2 0203-5200CH Cylinger Head
24| 2 1720-0028 | O-Fing - loe cylinder head
25| 2 1720-0018 O-Aing - for cylinder sleave
26| 2 3550-0007 | Cylinger Sleeve
27| 4 3400-0038 | Valve Assembly—Caonsists of:
Q-nng (Ref. A), Valva Saat (Ref. B)
Valve Poppet (Fef C),
Valve Spring (Ref. D)
and Valve Spring Ratainer (Ref. E)
28| 1 0100-5200C | Bedy
20 1 1610-0024 Base
0| 1 1320-0081 Adapter-Adapts 1" solid shaft to
1- 3/8* 5-spline PTO hollow shaft
{Includes sst screws.)

7-
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A Hazardous Substance Alert

1. Always drain and flush pump before servicing or disassembling 4. Before returning pump for servicelrepair, drain out all liquids
for any reason (see instructions), and flush unit with neutralizing liquid. Then, drain the pump
Attach tag or include written notice certifying that this has

2 m}fs drain and fiush pumps prior to retuming unit for mf;‘afg:so Eslﬂ‘;?“m mhfmma'sm&vfrgfﬁﬁ
Protection Agency Licensing.
3. Naver store pumps containing hazardous chamicals.
Troubleshooting
Symptom Probable Cause(s) Corrective Action(s)
Low Discharge Pump not primed See Priming section of this manual.
Clogged suction strainer Clear strainer screen,
Suction hose collapsed Replace suction hose with stronger wall hose,
Excessive vacuum on inlet Reduce Inlet restrictions by eliminating items
such as elbows, valves or too small of inlet hose,
Pump running at wrong speed Check speed of pump and adjust accordingly.
Valves wom or hung-up Inspect valves and replace if necessary.
Low Pressure Unloader or Relief Valve set improperly  Readjust unloader or refief valve.
Nozzle worn or damaged Check nozzle and replace.
Valves worn or hung-up Inspect valves and replace if necessary.
Insufficient power from gas Check performance chart 1o find proper HP needed
engine or electric motor for flow and pressure desired,
Liguid leaking from center of pump ~ Seals wom ‘Replace with new seal kit. .

Limited Warranty on Hypro/SHURflo Agricultural Pumps & Accessories

:‘ynmnum tmmn-r. "Hypen”} sgricutunal products are wirmanied to ba frea of dafects in matenial and warkmanship under normal uss for the Sma penods listed below,

Pomps ore (1) yeor from the date of manufacture, or one (1) year of use. This limited waranty wil not exceed tao (2) years, in any event.
Agcessories: ninaly (90) days of use,

This bevetad) warraeity will not apply 10 peoducts that ware instaked fiad, damaged. afarsd, of incompatinia with Mukds of Comp e not |f d by
Hypro. All anty % e OO ‘uyHypm:w:meannpd)cy
Hy‘pms chilgation under this limited wamranty policy is hmited 1o the or replacemant of the product. AR retums Wik ba ormny;uos(nmuqcm Products found
cedactive (uncer tha tenmns af this Bmiled warranty ] 8ré subject 1o charges paid by tha retumes for the testing and packaging of Tested good™ non-warranty retums
Nocmdnmhwuvulomnwsuﬂbegmlotpvucbo\srmnadss‘ fecl W ¥ repl wil be shipped on & freight slowed basis, Hypro resarves (he right o
choose the mathed of transpontatian

This lonted warranty & in leu of il other warranties, axpressed of Imgiad, and no othar person & aUMonzed % ghw any other wan‘anry OF assume ou:rimon ar liabity on
Hypro's betsl. Hypro shall not be llable for any labor, damags or other expense, nor shall Hypra be hblu for ary indirect. incidents! amagas of ary kind
incurrad by the reasen of the use or 3&le of any defective product, This limited waranty covars agriculursl products within lha Unitaa States of Amerca. Othar
world market areas should consult with the actual distibutor for any deviation fram thes document,

WPMM
0ucts st be Nushed of any chemical (el OSHA secton 1810 |200(d) {#) (7} (@) (1)) 8rx) hazardous chemicats must be Iabelmawed befcre being szood
ﬁ,mbnmumnmmmm Hypro teserves the nght 10 request » Materiat Safaty Data Sheet from the
Hypro reserves tha right 1o dmﬁonssscmpfodm ralumed which conain unknown Nuids. Hypro ressevas the rvn wavgem mm ’ov any and
alcos!sha.tmd{or: emical lasting, and propar o i of ¢ s cortanng unk flukds. Hypra requests this in order fo protoct the ervironment and persanned
from the hazards of handling unknown Nuids

Be prepared to gve Hypro Kl cetals of e problam, inchuding the madel number, date of purchase. and from whom you purchessd your product. Hypro may request
additianal information, and may require a sketch 1o ilustraie the problom

Contact H lpm rtment at 800-468.3428 to recetva a Retu handise Auth RMAZ). Returms are to be shipped with the RMA numbar
onlheoulug. ‘Pl“se o

dearly mal of the packsge. Hypro skl not be ldmhr CrugN damage nasred dureg shanm package af relums carefully Al products returned
for warranty work shouid ba sent shipping charges prepaid to

HYPRO

Attention: Servce Depariment

375 FIh Avanus NV

Now Brighton. MN 55112
Foe technical o applicaion assistance, call the Hypro TechnicallA i ber; 300-445-8360, or send an emal 10 tech IZhypr ps.com. To obiain service
ar waranty assistance, call tha Hypro Service and Warranty numbar: 800-868-3428: or sand a fax o tha Hypro Service and Warranty FAX: 651.766-6618
‘Coamey, nctydng US PSS arine, UPS et P, atc | mogutre spectic idemtbcaton of oy hazwdos mstnns! teeg ot
Faluwe 10 00 50 mary fesull I a substanta! wwmum&mmmunmwmmumnnw

"b Pentair
SPRAY & INJECTION TECHNOLOGIES GROUP

Panted in the USA S5 F Adrie AW < M g WAL
2011 Hypro e
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DESCRIPTION

SMARTFLOW Il FOR BUFFALO TURBINE

Installation, Operation
and Maintenance Manual

The SmartFiow Il control provides programmable
microcomputer control for Clarke spraying systems
The SmartFlow Il control offers the following features

« The SmartFlow Il control uses data from
speed and flow sensor to regulate the fiow
of the spraying system. This automatically
maintains the target application rate

‘

« The SmartFlow Il control can operate alone, or for
GPS-controlled Variahle Rate Applications (VRA)
It can use an RS232 Serial Link to send data to and
receive commands from an external computer,

* The SmartFiow |l control is available for both gas
and electnc spraying systems

* The SmartFlow |l accumulates several totals
(Volume, Area, Distance, Time and Hours)
to help verify spraying applications

—( Flow Metor

(em——

— ‘ A4, N Regulating Valve

E
[ ! -
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TOTAL COUNTERS

SMARTFLOW |l FOR BUFFALO TURBINE

Total Counters

The SmartFlow Il has five Total Counters:

TOTALCOUNTERS 5
vowme
AREA

_DISTANCE

i e
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TOTAL COUNTERS

SMARTFLOW !l FOR BUFFALO TURBINE

Total Counters

The SmartFlow |l accumulates the following totals to document spraying applications:

COUNTER DESCRIDTION UNITS
Volume MWThe amount of hqund applled smce !he counter S Tenths of a gallon ov -
was [ast reset. _tenths of aliter.
Area S wThe total appllcabon area smce the counler was last reset : Acres or hectaresr
Dlstance . The dnsmnce the vehlcle has travaled wmle spraying sinco . Mlles or kulometers
the counter was |ast reset
Tlme T The spray tlme since the codnter was lastreset - Hours kol
Hours - The cumulatlve spray tlme ThIS counter cannot be reset Hours -
4
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TOTAL COUNTERS

SMARTFLOW Il FOR BUFFALO TURBINE

Volume Counters
Area is only accumulated while in tha VARIABLE

Three Volume Counters are provided. Whan in tha mode (and not “Lo Speed” or “Hi Speed”), and all
VOLUME position, the selected counter is indicated three counters are active and will accumulate Area
by the number icon (1, 2, 3) in the Data display. A (not just the selected or displayed counter), When in
different counter can be selected by using INC key. CONTINUOUS or OFF mode, all three Area Counters
stop accumuiating area.
NOTE: The DEC key is not used since that is Area and Volume Counters are coupied togetner (as
used to clear the counter in some modeis, palrs) so selecting Area Counter ] also selacts Veoluma

Counter 1. This was done so the user can easily see how
much volume was applied to a particular area (Volume |

Cycling power or brown-outs will not change the is always applied to Area |, and Volume 2 to Area 2 etc.).
selection, The user cannot change the counter , )

salection while in CALIBRATION or SPECIAL Tha SPEED calibration factor can be changed at any time
CALIBRATION, but it can be changed while in {before or after a field is completed) and the correct
TEST SPEED mode. area will be re-computed,

Volume Counters

If a flow signal Is present, then volume continues to
accumulate while in the VARIABLE, CONTINUOUS
or OFF modes. All three Volume Counters are always
active and will accumulate volume (not just the
selected or displayed counter)

Area and Volume Counters are coupled together

(as pairs) so selecting Volume Counter 1 also selects
Area Counter 1. This was done so user can easily see
how much Volume was applied to a particular area
(Volume 1 is always applied to Area 1, and Volume 2
to Area 2 etc)

Area Counters

Three Area Counters are provided. When in the AREA
position, the selected counter s indicated by the number
icon (), 2, 3yshown in the Data display. A different
counter can he selectad by using the INC key,

NOTE: The DEC key is not used since that is
used to clear the counter in some models:
‘Lite’ and 'D".

Cyeling power or brown-outs will not change the
selection, The user can not change the counter
selection while in CALIBRATE or SPECIAL CALIBRATE
but it can be changed while in TEST SPEED mode.
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TOTAL COUNTERS

SMARTFLOW Il FOR BUFFALO TURBINE

Distance Hours

The DISTANCE position shows the distance traveled When the SmartFlow Il is turned on, it will display the
in 0.1 increments from O to 9,992 9 miles, or km number of hours it has oparated |n 0.1 hour increments
Distance is accumulatad in feat or rnwruu up to a maximum of 99992 hours (then it displays OFL)

The Distance Counter will only accumulate when in
VARIABLE mode (and not “Lo Speed” or "Hi Spead")
Ifin CONTINUQUS or OFF moda, it will display the last
accumulated distance

Distance Is saved to EEPROM during brown-outs
or when power is turned OFF
Time

The TIME position ¢ hx;*.la\'s he "spray time" since
the countar was 1ast raset, It displays from
0. to 99949 .9 hours

The Time Counter accumulates spray time
when in VARIABLE (and not "Lo Spead” or
"Mi Speed”) or CONTINUQUS mode

Data Display Window
Displays houss \

\
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CONTROL PANEL FUNCTIONS

SMARTFLOW |l FOR BUFFALO TURBINE

Control Panel Functions TOGGLE SWITCHES 20 - 23
This section describes the functions of the
control panel for the SmartFlow |l contro
b aal ' - ' ENGINE START
- CHOKE 20
SMARTFLOW |l CONTROL 7-25 X
PANEL FUNCTIONS FLUSH

LCD DISPLAY NOZZLE ROTATE 21

ALARMS : SPRAY TOGGLE
WARNING LED RATE TOGGLE
ROTARY DIAL FUNCTIONS 10-19 PUSH BUTTONS 24 - 25
1, DISTANCE 1
2. SPEED 12
3, AREA (1) (2) (3) 13

4, VOLUME/MINUTE 14
VOLUME (1) (2) (3)

5, TANK

7. TIME
8. RATE 18-19

wn

Pawer Toggles Application Display
\

P & Window
\ T clarke SmartFlow e R
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LCD Displays

The Clarke control box has two LCD displays {Data
display window and Application Rate display window),
each of which is capable of dispiaying any combination
of digits, decimal points, and icons as shown in the
illustration below

Data
Display Window

e o clarke SmartFlow e

45

Application
Display Window
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CONTROL PANEL

‘SMARTFLOW Il FOR BUFF

Alarm On/Off Toggle Switch

An Audible Alarm (beepar) sounds when there |s

an error, A rear mountad gle switch {on the back

of the SmartFlow Il consocla) Is usad to turn off (disable) SMARTFLOW Il (REAR VIEW)
the Audibie Alarm

The Warning LED and "ERRIR" indicator in the Data

display window will also be lit Alarm
On/Off

Toggle

Warning LED Switch

While in VARIABLE or CONTINUOUS mode, the
Warning LED. and the Audible Alarm will turn on
(steady) whenavar there |s mora than 10% aerror

in the application rate. However, the audible alarm
(only) can be delayed if the “Alarm Setting” is used,

Inaty | v |
!

ss a8 OO0
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Rotary Dial Functions

The rotary switch Is used to select the parameters to
display and to set calibration values, The SmartFlow ||
has gight chisplay functions and are selected by the
rotary dial positions as described in this section

10
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CONTROL PANEL FUNCTIONS

1. Rotary Dial Position: DISTANCE
Function: Distance Traveled

The DISTANCE pasition shows the distance traveled
in O incraments from O - 9,999 8 miles or kilometers
and then increments from 10,000 - 89,999 miies or
kilometers.* This is shown in the Data display window.

AREA FYFYN
PTFATES] SETTING

The Distance Counter will only accumulate when in
VARIABLE mode (and not "Lo Speed” or "Hi Spaed"),
Ifin CONTINUOUS or OFF mode, it will display

the last accumulated distance.

Use the RESET button for clearing cistance.

Distance is saved to EEPROM during brown-outs
or when power s tumed OFF,

"NOTE. Once 99,999 Is reached, Data
display will show OFL (Overflow) and stop
counting, The user must clear Distance to
resume counting.
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Rotary Dial Functions (cont.)

2. Rotary Dial Position; SPEED
Function: Ground Speed

The SPEED position shows ground speed in

Q1 increments from 0.0 - 655.4 mph or ken/h Ifin
VARIABLE or OFF mode and is shown in the Data
display window. If In CONTINUQUS mode, then the
CONTINUOUS SPEED CAL value is flashed Instead of
the actual speed

The Buffalo Turbine comes standard with a GPS speed
sensor. This sensor only detects the speed of the vehicle
in conjunction with the SmartFlow I If using another
type of GPS (with connecting to the RS232 serial link

on the back of the SmartFlow |l console), the user must
program the SPEED CAL to zero, (with the DECREASE
button), which will disable the normal speed input,

When using GPS, the distance is no longer measured
directly. Instead it is calculated by the GPS receiver.
Thus the SmartFlow |l distance and area accuracy
will be determined by the GPS raceiver, Control
accuracy will also depend on the GPS receiver,

NOTE: The SmartFlow Il will convert mph to
km/h depending on the Units selected, and will
use It for all control and measurement functions
(Speed, Area, Distance),

EXAMPLE: If GPS receiver only sends data
once every second, then at 10 mph the vehicle
will travel 14.7 ft in 1 second. Therefore, in
VARIABLE mode, automatic control can only
be made once every second, making it respond
much more slowly to speed changes,

12
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CONTROL PANEL FUNCTIONS

SMARTFLOW || FOR BUFFALO TURBINE

Rotary Dial Functions (cont.)

3, Rotary Dial Position; AREA1, 2,3
Function: Acres Sprayed

Three Area Counters are provided When in the AREA
pasition, the selected counter is indicated by the
number icon (1, 2, 3) shown in the Data display, A
different counter can be selected by using the INC key,

NOTE: The DEC key Is not used, since it is used
to clear the counter in some models,

Cycling power or brown-outs will not change the
selection. The user cannot change the counter selection
while in CALIBRATION or SPECIAL CALIBRATION, but it
can be changed while in TEST SPEED mode.

Area is only accumulated while in VARIABLE mode
(and not "Lo Speed” or "Hi Speed"), and while all three
counters are active and will accumulate area (not just
the selected or displayed counter). When in the
CONTINUOUS or OFF mode, all three Area Counters
stop accumulating area,

In English units It counts from 0.1 - 9,999.9 acres, then
drops the decimal point to count up to 99,999 acres,
Metric counts from 0.01 - 999.99 hectares, then shifts
the decimal to count up to 9,999.9 hectares, then drops
the decimal point to count up to 99,599 hectares.

Area and Volume Counters are coupled together

{as palirs), 50 selecting Area Counter | also selects
Volume Counter 1. This was done so the user can easily
sea how much volume was applied to a particular area.
(Volume | is always applied to Area 1, and Volume 2 to
Area 2 atc.),

Tha SPEED calibration factor can be changed at any time
(before or after a field is completed) and the corract
area will be re-computed,

~ )
NOTE: Once the display reaches 99,999 it will
display OFL (Overflow) in the Data display
window and stop counting. The user must clear
the Area to resume counting. Use the RESET
button for clearing AREA.

13
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CONTROL PANEL FUNCTIONS

SMARTFLOW |l FOR BUFFALO TURBINE

Rotary Dial Functions (cont.)

4. Rotary Dial Position: VOLUME/MINUTE
Function: Cunces or Milllliters per Minute

The VOLUME/MINUTE position shows a range from
0.001-16,777 oz/min or from 0.1 - 99,998 mL/min,

A typical application is 42 oz/acre at a width of 200 ft
at 10 mph which generates a typical volume/minute
of 252 oz/min or 745 L/min

English volume per minute s displayed with

one or more decimal places that range from

0.001 - 99,999 gallons/minute, Metric volume per
minuta is displayed with zero or one decimal place
that ranges from Q.1 - 99,999 ml/min, For English
and Metnc automatic decimal shift and hysterasis s
the same as described In the RATE section (page 18).

VOLUME/MINUTE operatas while in VARIABLE,
CONTINUOUS or OFF mode. As long as a flow signal

15 prasent, control can only be made once avery second,
making It respond much more stowly to speed changes.

51

ALARM

SETTING

DISTANCE SR43id

N M CONT
SPEED . SPEED

sy

TARGLT
RATE SPESD



CONTROL PANEL FUNCTIONS

SMARTFLOW |l FOR BUFFALO TURBINE

Rotary Dial Functions (cont.)

5. Rotary Dial Position: VOLUME (1)(2)(3)

Function: Volume Pumped in
Gallons or Liters

Three Volume Counters are provided. When in the
VOLUME postition, the selected counter is indicated by
the number icon (1, 2, 3) in the Data display window

and a different counter can be selected by using INC kay.

NOTE: The DEC key is not used since that is used
to clear the counter in some models.

Cycling power or brown-outs will not change the
selection. The user cannot change the counter selection
while in CALIBRATE or SPECIAL CALIBRATE but it can
be changad while in TEST SPEED mode.

If a fiow signal Is present, then volume continues ta
accumuiate while in VARIABLE, CONTINUOUS or OFF
mode. All three Volume Counters are always active and
will accumulate volume (not just the selected

or displayed counter).

The VOLUME mode displays the volume pumped

from .01 - 299,99 gallons or liters and then from

1,000.0 - 9,999.9 gallons or liters and then from

10,000 - 99,999 gallons or |iters. Once It reaches 59 999
it will display "OFL" (Overflow) and stop counting. The
user must clear VOLUME to resume counting. Use the
RESET button for clearing VOLUME,

Area and Volume Counters are coupled together
(as pairs) so selecting Volume Counter | also salects
Area Counter 1. This was done so user can easily see
how much volume was applied to a particuiar area
(Volume 1 is always applied to Area |, and Volume 2
to Area 2 etc.).

The Flow Meter calibration factor can be changed at any
time (before or after an application is completed), and
the correct volume will be re-computed.
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CONTROL PANEL FUNCTIONS

SMARTFLOW Il FOR BUFFALO TURBINE

Rotary Dial Functions (cont.)

6. Rotary Dial Position: TANK
Function: Amount of Liguid In the Tank

The TANK position shows the amount of liquid
remaining In the tank, to the nearest tenth of a galion

or liter, An alarm (see below) will be given when the tank 4l M m;‘é‘#&
level equals or drops below the Set Point Calibration -

Factor {default 10 gallons or 3785 liters) while in o o

VARIABLE, CONTINUQUS or OFF mode, This alerts the

user that the tank is low, whether he is spraying or has SPEED m seeEn

stopped. The user can stop the audible and visual Tank

Alarm by momentarily pressing the RESET button 3 m RIS

(while in any position).

If a flow signal 1s present, then TANK continues to
decremeant while in VARIABLE, CONTINUOUS, or
OFF mode.

The tank volume can be adjusted by setting the SPRAY
switch to OFF, andl then using the INC or DEC buttons
to adjust it from 0.0 - 6553.5 gallons or liters. For safety,
this can only be done while the SPRAY switch is in OFF.

Adjusting the tank volume to any value greater than
zero will always activate the Tank Alarm function,
Adjusting it to 0.0 will disable and clear the Tank Alarm
Once activated, the alarm will beep On and Off slowly.
The Warning LED will turn on and the Application Rate
display will alternate between "FILL" and normal until
the user adjusts the TANK value above the Tank Alarm
Set Point (alarm will stop) or back to 0.0 to disable it

The TANK value cannot ba changed wile in Cailibration
Made or Special Cal moda, but it can be changed while
In TEST SPEED mode.

The "FILL" message will not fiash while in Calibration
Maoda, or Special Calibration Mode,

r NOTE: Setting the SPRAY switch to OFF will stop
the 10% Rate Error Alarm (steady tone) but will
not stop the Tank Alarm. If the user clears the
Tank Alarm by pressing the RESET button, it will
stay cleared even if the SmartFlow Il power is
turned on and off,
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Rotary Dial Functions (cont.)

7. Rotary Dlal Position: TIME

Function: Time Spraying Since Counter
Was Last Reset

The TIME position displays the spray time since the
counter was last reset, It displays from 0.1 - 9999.9 hours
and then from 10,000 - 99,999 hours. Once it reaches
99,999 it will display GFL (overflow).

The Time Counter accumulates spray time when
in VARIABLE (and not "Lo Speed” or "HI Speed”)
or CONTINUOUS mode and the Pressure OK

or the Flow Meter is detecting Flow

se tha RESET button for clearing TIME,

17
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CONTROL PANEL FUNCTIONS

SMARTFLOW |l FOR BUFFALO TURBINE

Rotary Dial Functions (cont.)

8. Rotary Dial Position: RATE

Function: Displays Actual Rate In oz/acre
or milliliters/hectare

The RATE position displays in the Data display
window, and also will show the sarme value in the
Application Rate display window.

The RATE position displays 001 - 99,999 oz/acre
or 01-99,9%9 mL/hectare.

Rate operates while in VARIABLE and CONTINUOUS
meode but will go to zero in the OFF mode, even if a
flow signal Is presant. It also goes to zero if in
VARIABLE mode, and "La SPEPd" or "HI SPEEJ”
In Application Rate display.

RATE is displayed with one or more decimal places
depending on the rate as shown in the tables to the
night. In general, the decimal point is autornatically
shifted to eliminate redundant digits that add "jitter”
while maintaining a 1% resolution for high accuracy.

FLOW AREA gert T
CAL (U TPAN &) SETTING
WL

DISTANCE sy

Lo VOLUME/
L MIN

NN
SPEED TANX

TARGET
RATE

CONT
Pz

TEST

When slowly increasing from zero to maximum, the
deimal point will automatically shift at the
following values:

TIME

ENGLISH UNITS

DECIMAL PLACES RATE VALUE
3 ... 0000-1999
2 N ‘ N 2,00-9.99
N R O vy
None 100 - 16,777

_ (displays OFL)

18

Whan siowly decreasing from maximum to zero,
the decimal point will automatically shift at the
following values:

DECIMAL PLACES _ RATEVALUE
Nome  16777-90
I .. 899-90
3 ... 0993-0000

Between each of the abova four decimal ranges, a
hysteresis window as shown below will prevent rapid
switching back and forth between decimal points.

DECIMALPLACES i PATEVALUE
i T ... =.........
192 D I
. 200-939
METRIC UNITS

Whan slowly increasing from zero to maximum, the
decimal will shift at the following values:

DECIMALPLACES ...  RATEVALUE

None 100 - 99,939
(then displays
OFL) .

When slowly decreasing from maximum to zero, the
decimal will shift at the following values:

DECIMAL PLACES RATE VALUE
B R
L— NS, . L.

If an error between the Actual Rate and the Target
Rate is = 5%, then the display simply shows the Target
Rate. If the error ever exceads 10%, then the Waming
LED and the audible alarm will turn on (steady).
However, the Audible Alarm (only) can be delayed by
adjusting the Alarm Setting calibration value,
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Rotary Dial Functions (cont.)

P D

NOTE: The Application Rate display window will always match the RATE displayed in the Data display
window except for if the Application Rate display window:

« Displays Target Rate for 3 seconds when the Rate Togale switch is changed and the “FILL" message
does not alternate with it.

« Alternates between "L o" and “SFEEZ"” when In VARIABLE mode (and not PCOFF) if the SPEED
Is below “min Speed”, It will alternate between “5! " and "SPEES" If the SPEED is above
Max Speed: Cal Factor. This will take precedence over the 3 second display of Target Rate,

+ Displays "(JFF" when in OFF mode, or displays “FLOFF", 3 PC-lssued OFF command, by sending
Target=0. OFF, takes precedence over PCOFF, and both take precedence over the "L o/ HI  5PEPG"
and "0FL" messages.

If some error occurs, "5 1" = "E-~ 4" will display and take precedence over the the above messages
(OFF,PCODFF,DFL,FLUSH and Hi /Lo SPEEd). (See Error Codes, pages 53-55 for detalls),

« It will alternate "FILL" when the Tank Level Is low and these messages: OFF, PCOFF, OFL, ErrX.
(“FILL"is not displayed when it's alternating between “Lo.'H" and "SFPEER".)

+ The MAN Icon is on when In CONTINUOUS mode and the AUTO icon Is on when n VARIABLE mode,

» A number icon (1,2,3) will turn on, based on the rate selected with the Rate Toggle switch. When
in PCCC mode, these numbers will be off, This will remind the user the SmartFlow |l is under PC
control and it's using a Target Rate recelved from the PC, rather than Target Rate 1, 2 or 3,

The Application Rate display Is blanked during power up when the SmartFlow || Hours and REV level
are displayed,

. >
AL
DTVl VOLUME/
L1 MINUTE

TARGET
RATE

9
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Toggle Switches
The SmartFiow Il has six toagle switches
1. Power On/Off Switch

The POWER switch is a single-pull, single-throw (SPST)
switch. The POWER switch turns the SmartFiow Il
control on and off. In the OFF position, this switch also
grounds the magneto on a gas spraying system,

2. Engine Start

The ENGINE START is an on/off momentary toggle
switch, which will start the angine

Chok

I~

1)

The CHOKE switch is a momentary teggle switch, For
non fuel-injected engines, a selenoid would be needed
for this function to operate,

20
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CONTROL PANEL FUNCTIONS

SMARTFLOW |l FOR BUFFALO TURBINE

Toggle Switches (cont.)
4. Fiush

If the SPRAY switch 1s In the OFF position and you press
the momentary FLUSH toggie switch for one second,
then the SmartFlow || will automatically flush the sprayer
for one minuta. It will display “FLUSH" in the Application
Rate display and will run the gas enaine to full throttle.
Running to full throttle will generate blower préssure,
which will activate the Pressure OK Switch when it
reaches 1 PS|

The SmartFlow || will wait until it recelves the

Pressure OK, and than 1t will turn on the spray pump.

If the Pressure OK Switch does not activate within

3 seconds, the ERROR S message will be dispiayed in the
Application Rata display window. It will continue to
display "E~~5" until Pressure OK is activated, This gives
you enough time to start the engine or complete
whatever is requirad to get the blower prassurae up.
When Pressure OK bacomes active, ERROR 5 will clear
and the Flush operation will continue its normal process.
You rmay also cycle power to clear ERROR S,

Once FLUSH is started, it will continue for one minute.
The only way to abort the FLUSH opeération is to power
down, or if the Pressure OK bacomes fow it will abort
and stop the pump (displaying OFF). Then, you will have
to prass the Flush Switch to start over

During the last 15 seconds of the one-minute FLUSH, the
SmartFlow || will adjust the Flow Rate to match RATE 1
at the Continucus Speedl. After one minute, It will reduce
the engine throttie to minimum, stop the pump and turn
the FLUSH solencid off 1o end the FLUSH operation and
display the normal “OFF" instead of “FLUSH"

During the FLUSH operation, only ERROR CODES Is
possible, The Speed and Flow Per Minute, and RATE will
operate normally In the Data display. The Area, Distance,
Volume, Tank and Time will not accumwlate, The Waming
LED and audible alarm will remain off

During the one-minute FLUSH operation, you can watch
Volume/Minute to ensure it is being flushad out at a high
flow, During the |ast 15 seconds, you can use the RATE
mode 1o ensura automatic control is operating correctly.

5. Rotate Nozzle

This togole switch is @ momentary 3-way switch that
lats you to move the nozzie up to 90 degrees right or
laft, This function allows you to direct the product spray
Into inaccassible or hard 1o reach areas

se oo OOGEC
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Toggle Switches (cont.)
6. Spray Toggle Switch

The SPRAY togale switch has three positions: VAR (Vanable),
CONT (Continuous), and OFF {OFF mode, not Powar Off).

SPRAY TOGGLE SWITCH POSITIONS

The SmartFlow |l control varles the pump speed to automatically maintain the selectad

tha_l_f!qw. _l)istance. T|mg_. Hours: ar_wd_Areg Counters accumuiate in this mode:

The SmartFlow |l control vanes the pump speed to automatically maintain the selected
application rate based on flow only. This mode can be used to spray while the vehicle |s stopped

The sprayer is stopped, and the Application Rate, FlowPar Minute, and Active Swath values

Tetal Flow and Tank Counters accumulate in this mode In case fiow does not stop immeadiataly,

CALIBRATION DESCRIPTION
FACTOR
VAR Position Variable Mode
application rate basaed on flow and speed,
CONT Posltlon B Continuous Mode
- Total Flow, Tung, and Hours Counters accumulate in this mode.
OFF Position Off Mode
go to zero
VAR

In the VARIABLE position, the AUTO icon turns on In the
Application Rate display window. As the Speed of the
vehicla can vary, the SmartFlow || will vary the drive to
tha elactric pump to automatically maintain the
selacted Target Rate (1, 2, or 3). Both Speed and Flow
are measured to compute and contrel tha application
rate (oz/acre).

CONT

The CONTINUQUS mode can be used to spray while
stationary or parked. In this position, the MAN (con will
turn on in the Application Rate display window, The
Spead is assumed to be continuous, or at a constant
spead, The SmartFlow || will measure the flow (but not
the speed) and automatically adjust the sprayer to
maintain the selected TARGET RATE* (1, 2, ar 3) on a
“continuous” speed, even though the actual
CONTINUQUS ground speed may vary, or be stopped.
Only the flow Is measured 1o compute and control the
application rate (0z/acre) ingependent of actual
ground spead.

When switched from OFF to CONTINUOUS mode, the
SmartFlow || will turn en and off as described in
VARIABLE made.

The CONTINUQUS spead calibration value can ba set
from 2.0 - 45.0 mph {or km/h), and the same speed Is
used for all three Ratas. If the SPEED position |s selected
on the rotary switch, it will flash tha Continuous Speed
Calibration Factor rather than show the actual speed,

NOTE: The Target Rate cannot be adjusted by
using the INC and DEC buttons.

OFF

In the OFF made, the Application Rate display will
show “DFF" and tha AUTO and MAN icons will turn
off. The SmartFlow || will stop the sprayer,
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Toggle Switches (cont.)
7. Rate Toggle Switch

This toggle switch is used to select from1to 3
pre-programmed Application Rates for VARIABLE or
CONTINUOUS spray rate control, A Number icon 1, 2. 3
will turnon in the Application Rate display window to
reflect which Rate Is selected

Whaen tha RATE switch Is changed, the Application Rate
display window will show the sglected Target Rate for

3 seconds If in VARIABLE or CONTINUQUS mode. Itis
not disptayed while in the OFF mode because "0FF" is
being displayad, but the new Rata Is still selected

23
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Push Buttons

The SmartFlow Il has four push buttons
Thelr functions are described below

1. Reset Button

When AREA and VOLUME 1 (only) are seiected, then the
RESET buttoen will clear four counters (Area 1, Volume 1
Distance and Time) at the same time.

When In OFF mode, and in the DISTANCE, AREA,
VOLUME or TIME rotary position, pressing the RESET
button for 1second will clear Time, Distance, Area 1 and
Volume 1 (four counters). While in the DISTANCE or TIME
position, It will not display “CLERF~" or clear any counters
unless the Counter Pair 1 Is selected in AREA or VOLUME,

The Area-Volume pairs 2 and 3 are cleared
independently. While in AREA or VOLUME mode, select
the desired pair (2 or 3) to clear. With the SPRAY switch
in OFF mode, press the RESET button for 1second,

NOTE: Since the Area and Volume Counters are
paired, clearing a selected Area Counter will
also clear the corresponding Volume Counter
(and vice versa).

When the RESET button Is pressed It will immediately
dispiay “CLER~" In the Data dispiay window as a3
warning that it is about to clear counters, If the RESET
button is released while displaying “CLER-", then the
counters remain unchanged.

If the RESET button Is pressed for 1 second or more, then
the "CLER-" message disappears and is replaced with
“0" to indicate the counters were cleared.

When fine tuning FLOW CAL, the RESET button is
prassed to immediately clear a separate (independent)
Volume Counter only used for fine tuning FLOW CAL
("CLER-" is not displayed).

24
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Push Buttons (cont.)

2. INC (+) and

3. DEC(-)

The INC/DEC buttons are used to enter or adjust values
in the display.

If in VOLUME or AREA mode, the INC/DEC buttons will
seject 1 of 3 counters

If in the TANK mocie, then the INC or DEC buttons are
used to change the tank level This alse works while
in the PCCC (PC Command/Control) mode

If in SPEED position and TEST SPEED mode, then the
INC and DEC buttons will adjust the test speed

In CALIBRATION or SPECIAL CALIBRATION mode,
pressing the INC or DEC buttons increases or decreases
each calibration value. The longer the key i1s pressed, the
fastar the value will change

4. CAL Button

Used to start and stop the calibration modes,
(See Calibration Modes on pages 26-40, and Special
Calibration Modes on pages 41-44.)
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Calibration

This section covers these calibration factors
and procedures:

CALIBRATION 26 40

HOW TO ENTER T g 29
 CALIBRATION MODE

CALIBRATION FACTORS - 30-38

1 ALARM ssmuc T
i SPEED CAL e
i SPEED s
4 TESTSPEED T Ty
- TARGET RN
6. MIN spsso i
7 MAXSPEED T e
e
HOW TO CALIBRATE Rk 38

——e e
AR RETION DERRLE
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SMARTFLOW |l FOR BUFFALO TURBINE

Calibration Factors

The SmartFlow | control has eight Calibration Factors:

CALIBRATION

FACTOR _

ALARM
SETTING

ROTARY SWITCH

_POSITION

AREA (1) @) (3)

DESCRIPTION

Sets the delay Ume {or tnggenng the Audlb!e Alarm

" Specifies the distance the vehicle travels between speed sensor

pulses, This enables the SmartFiow |l control to accurately measure
speed, distance, area and apphcatron rate,

TARGET RATE

'MIN SPEED

'MAXSPEED

'VOLUME/MINUTE

Sets the three preset Target Appllcanon Rates

“The mtmmum speed allcmed in VARlABLE mode lf the vehicle

goes below this speed, the control goes into OFF mode until the

._nspeed exceads this number again. o
The maximum speed allowed In VARIABLE mode lf t.he vehicle

exceeds this speed the control goes into OFF mode until the speed
goes below thls number again.

FLOW CAL

FLOw
CAL
[T a VOLUME/
MINUTE

¥

TARGET
RATE

Jow per minute, and spplication rate.

Specifies the number of flow sensor pulses per gallon applied, Thvs
anables the SmartFlow Il control to accurately measure total flow,

TIME =l

TEST
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How to Enter Calibration Mode

Two methods can be used to enter
Calibration Mode,

1. Only allows user to view the CAL factors,
To enter “View" Calibration Mode:
+ Toggle the SPRAY switch to OFF.

+ Press and hold the CAL button for 1second, The
word "CAL" will be displayed in the Application Rate
dispiay window and the Data display window will
show the Calibration Factors. The red Warning LED
will rermain off as a reminder the user cannot change
the Calibration Factors

To exit “View" Calibration Mode:

» Press CAL button for 1 second.

NOTE: The audible alarm remains off while in
either Calibration Mode except when fine tuning
FLOW CAL (where auto control operates).
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How to Enter Calibration Mode (cont.)

2. Allows user to view and change the
Callbration Factors

To enter "View and Change"” Calibration Mode:

Togale the SPRAY switch to OFF.

Turn rotary switch to TARGET RATE position, Prass
and hold both the CAL and INC button for 1 second.
The word "SET" will ba displayed in the Data display
window and the word "CAL" will be displayed in the
Application Rate display window, The red Warming
LED will flash on/off as a warning that the
Calibrabon Factors can ba sat (changed). A
Calibration Factor is selected with the rotary switch.
The word “SET" remains In the Data display window
until the user releases both the CAL and INC buttons
to prevent accidental increments to a Calibration
Factor, The INC or DEC buttons are used to adjust
the Calibration Factor. The longer the key Is pressed,
the faster the value will change

To exit “View and Change” Calibration Mode:

Press the CAL button for 1 second with the rotary
switch in any position, The SPRAY switch can be in
VARIABLE, CONTINUQUS gr OFF. If a calibration
change was made, the SmartFlow Il will store the
Calibration Factors in EEPROM

To exit Calibration Mode without saving any
changes, simply turn the Power OFF

ALARM
SETTING

CAL
gl VOLUME/ SFEED
St MINUTE DISTANCE Beivy

MIN

2IE0 TIME gvris

TEST
SPEED

CAL A

66



CALIBRATION

SMARTFLOW |l FOR BUFFALO TURBINE

Calibration Factors

1. Alarm Setting

The ALARM SETTING calibration factor is used to set
the delay time for triggering the Audible Alarm®,
This delay can be changed from 0 - 6 seconds.

FLOW AREA  alann
CcaL (1 (2)(3) SHTTING

To set the ALARM SETTING Calibration Facton:

1 Place the SmartFlow Il in Calibration Mode by JuIERY OLURE/ DISTANCE [Reohid

placing the rotary dial to TARGET RATE, and

holding the CAL and INC buttons together until o
the console reads "SE T and the red Wamning LED
light is flashing. e

2. Move the rotary dial to ALARM SETTING position.
In th Data display window, the DELAY SECONDS
are displayed, The Application Rate window
diplays "CAL".

CONT
SPEED
TEST
SPEED

3. Use the INC/DEC buttons to increase or decrease
the time.

4. Rotate the rotary dial to TARGET RATE. Press
and hold the CAL button for 3 seconds to save
the change and exit Calibration Mode,

‘NOTE: This delay setting only affects the
Audible Alarm, it does not affect any visual
alarm (Warning LED). It also does not affect
the Tank Atarm (slow beeping) of the Min/Max
Speed Alarm (fast beeping).

Example: Whenever there is more than 10% error
in the application rate, the Warning LED will turn
on (not affected by this setting), but the Audible
Alarm will not turn on for another (delay value)
seconds. Therefore, if the SmartFlow Il has
settled on target within (delay value) seconds,
the Audible Alarm will not turn on, This
temporary delay In sounding the Audible

Alarm helps to prevent it from becoming a
nuisance alarm (where user may be tempted to
shut it off).
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Calibration Factors (cont.)
2. Speed Cal

SPEED CAL displays the DISTANCE sensor Caiibration
Factor in distance traveied between SPEED sensor
pulses, It can be changed from 0.001 - 655.36 cm per
Edge (rise and fall from pulse to pulse).

To use the GPS data from a tablet or a PC, set
SPEED CAL to zero.

To set the SPEED CAL factor:

1. Place the SmartFlow Il in Calibration Mode by
placing the rotary dial to TARGET RATE and
helding the CAL and INC buttons together until
the console reads "SET" and the red Waming
LED light is flashing.

2. Move the rotary dial to SPEED CAL position, The
Data display window will show SPEED sensor
pulses, The Application Rate window diplays
"CARL".

3. Use the INC/DEC buttons to sat to zero.

4. Rotate the rotary dial to TARGET RATE, Press
and hold the CAL button for 3 seconds to save
the change and exit Calibration Mode

FLOW M
CaL SETTING

Bl VOLUME/
SHTH MINUTE
MIN 4| CONT
RO TANK TIME 418

TARGET
RATE

TEST
IPEED

3. CONT Speed

CONT SPEED displays the Continuous Speed value,
which can be adjusted from 2.0 - 45.0 mph or km/h.
This spead 1s used for all Application Ratas when in
the CONTINUOUS mode.

To set the CONT SPEED factor:

1. Place the SmartFlow |l in Calibration Mode by
placing the rotary dial to TARGET RATE and
holding the CAL and INC buttons together until
the conscle reads "SE 7" and the red Warning
LED light is flashing.

2. Move the rotary dial to CONT SPEED position.
"SPEE D" is displaved in the in the Data display
window and the current Continuous Speed is
displayed in the Application Rate display window,

3. Use the INC/DEC buttons to Increase or
decrease the speed,

4. Rotate the rotary dial to TARGET RATE Press
and hold the CAL button for 3 seconds 1o save
the change and exit Calibration Mode,

a m e
caL (A XFAREIY SETTING
LI o VOLUME/ : SPLED
PSS MINUTE DISTANCE CAL

MIN

B2 TANK

TARGET TEST
ATE SPEED

| *NOTE: Using the Garmin Astro-5 Clarke P/N 13621, set SPEED CAL to: b
« 0.189 (Yellow loop intact) "only for SmartFlow Il
« 0.90 (Yello loop cut)
Using PC or tablet set SPEED CAL to Zero,
. w
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Calibration Factors (cont.)
4. Test Speed

TEST SPEED is not a true Calibration Factor, but rather
a method of testing the sprayer, Typically, it is used to
confirm that Auto Contrel can be maintained across a
range of expected ground speeds. The VARIABLE mode
{on SPRAY toggle switch) must be selected because
CONTINUOUS mode will always use the CONTINUQUS
SPEED Calibration Factor (instead of TEST SPEED), It
will display “5o ¥A~" (go to VARIABLE) if the user tries
to adjust the test speed while in CONTINUOUS mode.

Each time the Calibration Mode is selectad (aither "View"
or "View and Change” Calibration Mode), the test speed
will be reset to O mph (turned off) so it does not
interfara with any other calibration procedures.

To use TEST SPEED:

« Turn the rotary dial to the SPEED position and
use the INC button to adjust it above O mph.
(Any non-zero test speed will make the CAL icon
flash. The Warmning LED light will turn on to remind
the user that a TEST SPEED is running and the
Calibration Mode is no longer fully operating; and
therefore the user cannot change any
Calibration Factors),

« Normal operating modes will now use the
TEST SPEED instead of the actual speed Input

« SPEED will cperate using the TEST SPEED.
VOLUME, TANK, RATE and VOLUME/MINUTE
will also operate,

« The AREA and DISTANCE will not change whila in
TEST SPEED mode, The Application Rate
window will show normal data instead of “CAL ",

« The Audible Alarm will operate as normal.

+ |n VARIABLE mode, the SmartFiow Il will
automatically adjust the flow to reach the Target
Rate (GPA) based on the TEST SPEED.

+ In CONTINUOQUS mode, SmartFlow It will adjust the
flow to reach the Target Rate (GPA) based on the
CONTINUOQUS SPEED calibration factor (instead of
TEST SPEED)

32

To exit TEST SPEED:

Hald the CAL button for 1 second (or tum the

SmartFlow Il off), The CAL icon will stop flashing, the red
Warning LED will turn off and TEST SPEED will be exited
(TEST SPEED cannot be tumed off by raducing it to 0
because the minimum Test Speed is 0.1 mph.)

While in the SPEED position holding the CAL and INC
buttons will not start the TEST SPEED mode. This could
happen by accident when the user is trying to start the
“View and Change" calibration mode, but is accidentally
in the SPEED position instead of the RATE pasition.

4 .
NOTE! If the user changes some Calibration

Factors, and then instead of exiting CAL mode
starts the TEST SPEED mode, all Calibration

Factors will be stored in EE when the user exits

CAL mode and stops TEST SPEED mode.

But, if the user cycles power to stop the TEST
SPEED mode, then the Calibration Factors will
NOT be stored,

ALARM
SETTING

FLOW
TAL
o8 VOLUME/ Mg SOEED
S MINUTE DISTANCE oy

MIN
SPEED
TARGEY

TE
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Calibration Factors (cont.)

5. Target Rate

TARGET RATE displays the Target Application Rate
for VARIABLE and CONTINUOQUS modes (automatic
control), Up to three different Target Rates can he
programmed in oz/acre or from mL/hectare. Since a
typical rate is 1.00 oz/acre (73.]1 mL/Hectare), this
provides excallent resolution and range.

The RATE toggle switch (Rate 1, 2 or 3) will determine
which target Rate |s sefected. The number icon

(1, 2 or 3) will be displayed in the Application Rate
display window.

TARGET RATE is displayed with one or more decimal
piaces depending on the flow rate as shown below. It
can range from 0.01 - 99,999,

To set the TARGET RATE factor:

1. Place the SmartFlow Il in Calibration Mode by
placing the rotary dial to TARGET RATE and
holding the CAL and INC buttons together until
the console reads "SET” and the red Warning
LED light Is flashing.

2, Move the rotary dial to TARGET RATE position,

3. Move the RATE 1, 2 or 3 toggle switch to select
the Target Rate to be changed.

4. The selected Rate and current units are displayed
in the In the Data display window, The current
Target Application Rate 1s displayed in the
Application Rate display window.

5. Use the INC/DEC buttons to increase or
decrease the rate.

6. Rotate the rotary dial to TARGET RATE, Press
and hold the CAL button for 3 seconds to save
the change and exit Calibration Mode.

ENGLISH UNITS

When slowly increasing from zero to maximum,
the decimal point will automatically shift at the
following values:

VALUE ' DECIMAL‘ PLACES .RANGE

L ORI S ONUOINLL. 2.1 (7 .. LAV
6 e 2000990
| — J00-990 .

8 None 100 - 16,777

onsthenstons) ..

When slowly decreasing from maximum to zero,
the decimal point will automatically shift at the
following values:

VALUE  DECIMAL PLACES RANGE
5  None  18777-90
3 17 T eeg-w0
g woe— T B
1 3 0,999 - 0,000

Between each of the above 4 decimal ranges, a
hysteresis window as shown below will prevent rapid
switching back and forth between decimal points.

DECIMAL PLACES _ RATE VALUE
s 1000 21990,
Oort 90.0-99.9

FLOW AREA T
CAL (1 (2)3) Eaulld
el VOLUME/ o SPEED
PO MINUTE DISTANCE ety

MIN cony
Bl TANK TIME i

TEST
SPEED
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Calibration Factors (cont.)
5. Target Rate (cont.)
METRIC UNITS

When slowly increasing from zero to maximum, the
decimal will shift at the following values: e m Akt
CAL [ TFINEDY SETTING
DECIMALPLACES RANGE i — .
1 01-999
CONT

None | 100 - 99,999 (then goes o
to OFL)

When slowly decreasing from maximum to zero, the
decimal will shift at the following values:

DECIMAL PLACES =~ RANGE
Noneﬂ . 99999 -‘99
¥ i W

34
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Calibration Factors (cont.)

6. Min Spead

MIN SPEED displays the "Minimum Speed” which can
he adjusted from “off" to 0.] to 45.0 mph or kevh, If
usad, the user must ensure that Min Speaed Is less than

Max Speed (if used) or else the sprayer will never FLOW AREA BYTLT
turn on, caL [OTFIRES ] SETTING
. e VOLUME/ SPEED
MIN SPEED is used to stop the sprayer (and Distance, sl INUTE DISTANCE By

Area and Time counting) when the ground speed drops gt

below this limit (in VARIABLE mode only).
TE

To set the MIN SPEED factor:

SPEED

1. Place the SmartFlow Il in Calibration Mode by
placing the rotary dial to TARGET RATE and
holding the CAL and INC buttons together until
the console reads "SE T and the red Warning
LED light s flashing.

2. Move the rotary dial to MIN SPEED position. The
Data display window displays ‘La'. The Application
Rate display window displays the current
Minimum Speed.

3 Usa the INC/DEC buttons to increase or decrease
the Speed.

4, Rotate the rotary dial to TARGET RATE, Press
and hold the CAL button for 2 seconds to save
the change and exit Calibration Mode,
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Calibration Factors (cont.)
7. Max Speed

MAX SPEED displays the “Maximum Speed" which can
be adjusted from “Off" to 0.1 to 45.0 mph or km/h. If
used, the user must ensure that MAX SPEED is greater
than MIN SPEED (if used), or else the spraver will never
turn on,

MAX SPEED Is used to stop the sprayer (and Distance,
Area and Time counting) when the ground speed
exceeds this limit {(in VARIABLE modsa only),

To set the MAX SPEED factor:

1. Piace the SmartFlow Il in Calibration Mode by
placing the rotary dial to TARGET RATE and
holding the CAL and INC buttons together until
the console reads "SET" and tha red Warning
LED light is flashing,

2. Move the rotary dial to MAX SPEED position.
The Data display window displays 'H! ', The
Application Rate display window displays the
current Minimum Speed,

3. Use the INC/DEC buttons to Increase of decrease
the speed.

4. Rotats the rotary dial to TARGET RATE, prass and
hotd the CAL button for 3 seconds to save the
change and exit Calibration Mode.
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Calibration Factors (cont.)

g Flow Cal

In the FLOW CAL position, the current Flow Mater
Calibration Factor value will be displayed. This specifies
the number of flow sensor pulses per gallon applied.
This enables the SmartFlow |l control to accurately flow VOLUME ALARM
maasura total flow, flow per minute and application rate. S (D) (5) SETTNG

The Flow Meter Calibration Factor is in English PINEl VOLUME/ oieTANcE A
L MINUTE ! e CAL
or Metric.

To set the FLOW CAL factor: SPEED
1. Place the SmartFlow Il in Calibration Mode by ThcET “ m Jesr
placing the rotary dial to TARGET RATE and

holding the CAL and INC buttons together untii
the console reads "SET" and the red Warning
LED light is flashing.

o
o

2. Place the RATE toggle switch to RATE 1.
3. Move the rotary dial to FLOW CAL pasitian.

4, Set the correct Rate* for your product’s fluid
oz/min per the product iabel by using the
INC/DEC buttons. This rate will be displayed in
the Application Rate display window.

"HINT: Choose your fluid oz/min per product
label, then divide by 6 to give you your
correct Target Rate (oz/acre) at 10 mph to
program the console.

5. The selected Rate and current units are displayed
in the in the Data display window and the current
Target Application Rate |s displayed in the
Application Rate display window,
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How to Calibrate
To Calibrate:

1.
2.

8.
2

Fill your formulation tank.

Power move the SmartFlow || POWER toggle switch
to ON.

. Check to make sure the SPRAY toagle switch Is

on OFF.

. Turn rotary switch to RATE/TARGET RATE position,

. Press CAL and INC buttons simultaneousty, “C3L”

will appear in the Application Rate window.

. Disconnect the product/formulation line from

nozzle (or spray head) and have someone hold it in
a container with ounce rmarkings (should hold at least
256 0z, or 2 gallons).

Turn rotary switch to VOLUME Q1)( 2)( 3)/FLOW
CAL position,

Move the SPRAY togdle switch to CONT.
Fill the centainer to 256 oz (2 gallons).

10.Move the SPRAY toggle switch to OFF,

.

Check: Press tha CAL button momentarily. The
Data display window will change to show the
amount in ounces,

12,

13,

14,

15,

Adjust if the number in the Data display window
does not equal the number of ounces pumped into
your container, press the INC or DEC buttons untii the
number shown in the Data display window equals the
amount in the container. You'll need to hold for

10 seconds before adjustment begins.

Rotate the rotary dial to TARGET RATE, press and
hold the CAL button for 3 seconds to save the change
and exit Callbration Mode.

Reattach the product line.

Ready *The SmartFlow |l can be programmed to save
three callbration rates by repeating the above process
and selacting the RATE toggle switch and moving to
Rate 1, Rate 2, and Rate 3 respectively. If there s a
huge differentiation in fiuid oz/min you might need to
make a pump adjustment by turning up or down the
pump dial located on the pump in the pump box.

To fine tune the FLOW CAL Value:

Verify the Volume Counter is currently displayed, Use
the INC and DEC buttons (press and hold) to adjust the
Volume Counter until it matches the actual total volume
in the calibrated container. This will automatically

fine tune the FLOW CAL value, Press the CAL button
agaln to toggle the display to show the FLOW CAL value
and write it down for future reference. Repeat the test
to confirm the accuracy.

%

A

N
NOTE': The FLOW CAL value is always
displayed when the rotary switch is turned to the
FLOW CAL position. So if a user displays the
FLOW CAL value and then presses the CAL
button to toggle to the VOLUME 1 value, leaves
it displaying the VOLUME 1 and then rotates the
switch to some other calibration factor, when he
returns to the FLOW CAL position it will
automatically switch back to displaying the
FLOW CAL value rather than staying “stuck”
in the VOLUME 1 display (with the CAL
icon flashing).
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Reloading Calibration Defaults

Default Calibration Factors are loaded, and all Counters are cleared, if the CAL and DEC buttons are held while
turning the SmartFlow Il on. If the rotary switch is in the AREA position, it will select the Matric Units and load Metric
defaults. Any other rotary pasition will select English units and ioad English defaults.

CALIBRATION FACTOR

'msmNcs

'AREA 1
AREA z

GALLONS 1

‘GALLONS 2
GALLONS 3
TANK

TIME

'speeo CAL
FLOW CAL <eoess/oz>
TARGET RATE 1

'TARGET RATsz AR

'TARGET RATE 3

MIN ¢ speso

“MA)( SPEED VPP

'UNITS
VEHICLE 10
WIDTH

'CONTROI. spsso -
TANK SET POINT

TANK SIZE

'Aurommc SHUTOFF' =

ENGLISH

oo 0iocioioio:

1000 gal §
0
AUDIBLE ALARM osuw "ALARM smme“

IS O mph

80 moh
20 0 mph
0 (Eng)

..,‘Ooga' EVTITEAVPNTY
lOOOgaI

ON

ciooicioioio

e (m/edge)w
444 B
'42002/acre i
'Adzooz/acre
'42001/acre .

444
3007 L/hectare
30,07 L/hectare :
13007 L/hectare ”
. .
128kmh

351
048 (cm/edge)m

219 km/h

Moty

|

‘9l44m
4
3791
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Reloading Calibration Defaults (cont.)

To confirm that defaults were actually loaded, the
SmartFlow |l will display "L 84" for at least 1.5 seconds
or as long as the CAL or DEC huttons are held, up to

I saconds. If the CAL and DEC buttons are held for 3
seconds, the display will change to "SkarE" and the
defaults will be saved 1o EEPROM. If the CAL and DEC
keys are hald tess than 3 seconds then "StarE" is never
displayed and defaults are loaded but not

stored in EEPROM,

NOTE: When loading defaults, the TANK value
Is loaded with the default Tank Size to prevent a
Tank Alarm after loading defaults,

(o

CAL

[ SkorE

40
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Special Calibration Modes

This sechon covers these Special Calibration Modes
and procedures;

SVECIAL CALIORATIONMODES. 41-44

__LUNITS. a3
LA e 23
J3WOH 43
4.CONTROLSPEED .. A3
5. TANKALARMSETPOINT 43
JOPULVANKSIZE . e 48
7, AUTOMATIC SHUTOFF a4

/8
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Special Calibration Modes

When in SPECIAL CALIBRATION mode, various

words will be displayed in tha Application Rate display
window to help identify which SPECIAL CAL factor
you have selected.

To enter SPECIAL CALIBRATION made, the user must
turn the machine’s POWER switch to ON while holding
the CAL and the RESET button at the same time, The
Data display will show "SPEL" for 1.5 seconds and then
the value of the selectad SPECIAL CAL factor,

The CAL icon will also be visible in the Data displiay
window and the red Warning LED will fiash to indicate
that these factors can be adjusted.

TANK FILL SIZE

S5IZE

TANK SET POINT [Tval VOLUME/
SET PT LUl MINUTE
AUTOMATIC SHUTOFF N

-

Low
CAL

TARGET
RATE

Various words will be displayed In the Application
Rate display to help identify which Special Calibration
Factor is selected, The INC or DEC buttons are used

to adjust each Special Calibration Factor, and the
longer the button is pressed the faster the value

will change.

All Special Calibration Factors will be stored in
Elactrically Erasable Programmable Read-Cnly Memory
(EEPROM) when exiting SPECIAL CALIBRATION mode
{press CAL button for 1 sec). They will not be saved
when power is turned off, so if a user accidentally makes
a change he can turn the power off to abort any
SPECIAL CALIBRATION changes.

The following pasitions have a SPECIAL CAL factor
The Data display will show dashes and the Application
Rate display will go blank when in an unused
SPECIAL CAL position.

m S it
SETTING unrt
VEHICLE ID

4 SPEED
DISTANCE [Risti 3
WIDTH
CONT

st CONTROL SPEED
SPEED C-5P2
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Special Calibration Modes (cont.)
1. Units

Selecting AREA position displays Unit in the Application
Rate display and allows the user to change the Units.
Pressing the INC or DEC button will toggle between
Enalish and Metric and the Data display will show

"En3" or "mEE",

It Is recommended that Units be changed by loading
English or Metric dafaults because changing the Units
calibration factor does not automatically convert other
calibration factors. Therefore if the Units are changed,
the user must review and change all other calibration
factors (like Width) to the correct value for those units,
Display will go blank when in an unused SPECIAL CAL
position,

2. Vehicie ID

Selecting DISTANCE position displays "I d"in the
Application Rate display and allows the user to change
the Vehicle 1D from O to 255,

3. Width

Selecting TIME position displays "UU | JE” in the
Application Rate display and allows user to change the
Width from 0] to 65535 feet or 0.01 to 655.35 meters
if Metric.

TANKFILLSRZE O
Jaaw m

TANK SET POINT MAX
$9EED

VOLUME/
MINUTE
N
P TANK

AUTOMATIC SHUTOFF
flu-54

TARGET
RATE

4. Control Speed

Selecting SPEED paosition displays "L-5P4" in the
Application Rate dispiay and allows the user to change
the Control Speed for the control algorithm. Pressing
the INC or DEC key will adjust the Control Speed

from -4 to 3. It is normally set in the middle {-1) but if
needed, it allows the user to decrease or increase the
Control Speed for his particular system.

5. Tank Alarm Set Point

Selecting the VOLUME/MINUTE position displays
"SEEPE" in the Application Rate display and allows the
user to change the Tank Alarm Set Point, which can be
toggied to OFF or set from Q1 to 6,553.5 Gallons

or Liters.

When OFF, no alarm will be given as the Tank is
emptied, Otherwise a visual and Audible Alarmis
given. (See TANK section on page 19 for details.)

6. Fill Tank Size

Selecting VOLUME position displays "SIZE" in the
Application Rate display and allows the user to enter
a FILL TANK SIZE which can be togaled to OFF

for 01 to 6,553.5 gallons or liters,

VEMICLE ID

WIDTH

CONTROL SPEED
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Special Calibration Modes (cont.)

7. Automatic Shutoff (AU-SH)

Selecting TANK position displays “AU-5H " in the
Apphcation Rate display.

When the SPRAY switch is turned OFF, it fully opens
the serve valve and sends the chemical back to the
chemical tank.

When the Auto Shutoff (AU-SH) is set to OFF, the servo
valve freezes in whatever position it was in when the
SPRAY switch was toggled OFF. When Auto Shutoff is
set to ON, the servo valve will completely open when the
SPRAY switch is toggled OFF.

TANK FILL SIZE FLOW
caL

AREA gtFe UNITS
5126 M (2) (3) BT
TANK SET POINT [T el VOLUME/ pisTANCE EEAt VEHICLE ID
e PY LI MINUTE ~ caL 13
AUTOMATIC SHUTOFF CONT WIDTH
TANK S -”u'd{'

MIN
SPEED

TARGEY

RATE SPEEC £-522
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Operation

This section covers thaese cpearating proceduras:

OPERATION 45-51
_STARTUR/SHUTOOWN 46
_POWERUPMESSAGES _ 47-48
_SELECTNG APPLICATIONRATE 49
NN
_ADISTNGTANKVOLUME 81
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Startup/Shutdown

Step by Step SmartFlow |l Operation

1. Make sure SPRAY button 1s in OFF position on
the SmartFlow |l console

2. Place RATE switch in position (1, 2, or 3)

5. Switch POWER switch to ON on the
SmartFlow |l console

4. Hold CHOKE switch up if equipped
5. Hold START switch up until engine starts.

6. When ready to start spraying move SPRAY switch
to VAR or CONT located on the console

7. When done spraying fiip SPRAY switch to OFF P:‘—r

8. Flush if desired

9, Flip POWER switch to OFF position

CHOKE

SPRAY

SPRAY

46
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Power Up Messages

When the SmartFlow Il is turned on it will give a very
short beep and fiash the Warning LED to ensure they
are working

it will then display the number of hours It has operated
In 0.1 hour increments up to 2 maximum of 9998 9 hours
(then it will display OFL)

After ohe second it will display the Software Part

Number for 1.5 seconds. Then, it will display the

Software Revision for 1.5 seconds, -
SO cwarke SmartFlow W\ e

L .

=8 an QD6 OLG

a7
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Power Up Messages (cont.)
Bad Cal

At power, the SmartFlow Il performs a verification of its
stored memory (EEPROM). if it detects a problem it will
display "bAd CAL" and wait for the user to press the
CAL button

CAL

bAd CAL

It will then enter VIEW ONLY CALIBRATION and the
user should check all the calibration values and the
SPECIAL CAL factors. The console will remember
"bAd CAL" until the user selects the (s .
VIEW CALIBRATION made (Ll Sy
- MSTANGE :
Cycling power, etc. will not clear it '

1
ime |

LED
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Selecting the Application Rate

To select a preset Application Rate, flip the toggle switch
to the desired Rate (1, 2, or 3) and this will be displayed
in the Application Rate window

If the SPRAY switch s in the VAR or CONT position
the seiected Rate is displayed

SPRAY

If the SPRAY switch is in the OFF paosition, the upper
window will still display OFF, but the new application
rate will be setected

49
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Clearing Counters

When AREA and VOLUME 1 (only) are selected, then
RESET key will clear four counters (Area 1, Volume 1,
Distance and Time) at the same time.

When In OFF mode, and In the DISTANCE, AREA,
VOLUME, or TIME rotary position, then pressing the
RESET key for 1 second will clear Time, Distance, Area 1
and Volume 1 (four counters),

While in DISTANCE or TIME mode, it will not display of
clear any counters unless the counter pair 1 is selected
in AREA or VOLUME. The Area-Valume pairs 2 or 3 are
cleared independently.

While in AREA or VOLUME mode, selact the desired
pair to clear (2 or 3), and with the SPRAY toggle in OFF
mode press the RESET key for 1 second. Since the Area
and Volume Counters are paired, clearing a selected
Area Counter will also clear the corresponding Volume
Counter (and vice versa).

When the RESET key is pressed it will immediately
display in the Data display as a warning that it is
about to clear counters. If the RESET key is released
while displaying, then the counters remain unchanged.
If the RESET key is pressed for 1 second or more, then
the message disappears and is replaced with

"0" to Indicate the counters were cleared.
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Adjusting Tank Volume

You should adjust the Tank Volume to match the actual
volume of pesticide iquid in your tank each time you fill
the tank, The TANK position (using rotary switch) shows
the amount of liquid remaining in the tank, to

the nearest tenth of a gallon or liter,

An alarm will be given when the tank level equals or
drops below the default Set Paint Calibration Factor of 2
gallons, or 7.5 liters, while In VARIALBE, CONTINUOUS,
or OFF mode. This alerts the user that the tank is low
whether he 1s spraying or stopped. (The user can stop
the audible and visual Tank Alarm by momentarily
prassing the RESET button while In any position.)

If a flow signal is present, then TANK continues to
count down while in the VARIABLE, CONTINUOUS or
OFF moade,

To adjust the tank volume:

1. Make sure that the SmartFlow Il control Is not in
Calibration Mode.,

2. The tank volume can be adjusted by setting the
SPRAY switch OFF and then using the INC or DEC
keys to adjust it from 0.0 to gallons or liters, For
safety this can only be done while the SPRAY
switch is in OFF.
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TROUBLESHOOTING

SMARTFLOW |l FOR BUFFALO TURBINE

Troubleshooting

This section covers thase warning indicators;

JROUBLESHOOTING === =~ = ......52-55
ERROR CODES - 53-55
B L
CERR2 .54
ERR3 . - 55
MESSAGES/WARNINGS . 56-57
_NOCONSOLEPOWER 7

__ WARNING LED & AUDIBLEALARM &7
LOW VOLTAGE DETECTION i e

52
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TROUBLESHOOTING

SMARTFLOW |l FOR BUFFALO TURBINE

Error Codes — Err 1
Error Code 1

Pressure |s low and there is no spray coming
out of the nozzle. This code relates to whether
the engine is running at the proper RPM or not,

CONDITION

The Warning LED is lit, Audible Alarm beeps, if switched
on, The RED Indicator is lit. Error code is displayed In
Application Rate display window. No product is coming
out of the nozzle with the Spray Switch in the CONT or
the VAR pasition,

Typical reasons this error would come up are:
CHECK 1

The engine is not running.

CHECK 2

The Turbine blower is not turning. Check tha coupler
from the engine to the blower.

CHECK 3

The hose from the nozzie to the pressure switch is
damaged, missing or disconnected.

CHECK 4
The wires to the pressure switch have been damaged.
CHECK S

The pressure switch is bad.
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ERROR CODES —ERR 2
In CONT maode, there Is no flow signal.

CONDITION

The Warning LED is lit. Audible Alarm
heeps (if switched on).

RED Indicator is lit,

Error code Is displayed in Application Rate
display window.

No product s coming out of the nozzle.
CHECK 1

The pump is net turning,

CHECK 2

The pump could be bad.

CHECK 3

The servo valve Is not closing.

CHECK 4

The flow meter is maifunctioning.
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Error Codes — Err 3 Error Codes — Err 4
In VAR mode, there is no flow signal Flow signal present — SPRAY switch in
CONDITION QrF mose

CONDITIO
The Warning LED is lit. Audible Alarm beeps, . "

(if switched on.) The Warning LED is lit. Audible Alarm beeps

f switched )
RED Indiicator is it (if switched on)

RED indicator is lit,
Error code is dispiayed In Application Rate

display window. Error code is displayed in Application Rate dispiay
window, This error is due to the fluld moving back and
No product Is coming out of the nozzle. forth in-the flow mater o
CHECK 1
The pump is not turning.
CHECK 2 NOTE: This Is not cause for alarm. Due to the
operation of the pump, this is a typical or
The pump could be bad. common condition, As long as there is no
spray coming out of the nozzie with the
CHECK 3
switch off, there Is no cause for concern.
The serve vaive is not closing. & )

CHECK 4

The Flow Meter is malfunctioning.
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Messages and Warnings
The consoles will display the following messages (in alphabetical order) for the conditions Indicated:

DISPLAY CONDITION
BAd CAL ‘lf EEPROM Check Sum equals zero or talls at power up
e Shown in Applrcat:on Rate display to help Indrcate CAL mode Is seleched
CLER- Warnmg that user is about to clear E counter
£-5pd In Appllcatron Rate display to IndIcate the control algorlthms CONTROL SPEED in SPECIAL

S CAL mode Is selected
Er~ O Error code ln Applu:atlon Rate drsplay where n= I to 5
FRIL FaIIed to reprogram the Flash

FILL Flashed ln AppIIcatlon Rate drsolay to mdlcate the tank Ievel Is equal ar less than -
.................................... Ta K SOt PO . st

FLASH Console IS ready to have the FIash reprogrammed

FLUSH In Appllcatron Rate dlsplay when performlng Flush operatron

bOURF User is trying to adjust TEST SPEED while in CONTINUOUS mode and needs to "Go to

et R AR 008, s ———————————————————

HI SPEEd In the Application Rate display indicates the ground speed exceeds the MAX SPEED callbratlon

factor while in VARIABLE mode.

Id 7 In Apphcatlon Rate dlsplay to Indicate SPECIAL CAL Vehlcle ID IS selected
User has loaded Default CaIubratlon Factors (Metrlc If In AREA mode)
Low Powe Low battery voltag

In the Apolmtlon Rate display lndlcates the ground speed has dropped beIow the MIN SPEED .
Ncallbratlon factor whlle in VARIABLE mode

orF In Application Rate dlsplay when SPRAY toggle swntch ls rn OFF mode
ke 0verﬂowmanyd|splay(greaterman99999) ............................................................................................
4-bﬁ‘;g"-wmwwmCorrectly ﬁmshed reprogrammmg the software
PCbEF S In Apolrcatlon Rate dlsplay when VRA Controller selects PC OFF mode by sendlng Target 0
SEE WUser has started "Vlew and Change CAL mode

SEEPE  n Application Rate display to indicate SPECIAL CAL TANK "Set Point” is selected.
SPEE N In Apollcatlon Rate dlsplay to lndlcate SPECIAL CAL rnode I selected

51 ee - In Application Rate display to Indlcate SPEClAL CAL TANK "Slze" is selected

StkocE Has stored DeIault CaIIbratlon Factors to non-volatlle memory.
Unl & ln Applrcatlon Rate drsplay to Indlcate SPECIAL CAL "Umts" IS selected
Lo | gk In Applrcatlon Rate dlsplay to lndlcate SPECIAL CAL "WIdth" is selected
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Messages/Warnings:
No Console Power

CONDITION
No display or luminance.
CHECK1

Make sure the main power switch Is engaged, Make sure
battery is connected and fully charged.

CHECK 2

Disconnect 7 pin cable from conscle, Measure for
voltage between the two larger terminals in the
connector (thick blue and orange wires),

Repair

If voltage Is present, reconnect to console,
If voltage not present, see Check 3.
CHECK 3

Disconnect 7 wire cable from the machine, Measure for
voitage between the two large terminals of the 7 pin
connector (thick blue and orange wires).

Repair

If voltage is present and it was not present for
Check 2, replace defective cable.

If voltage is not present, see Check 4.
CHECK 4

Check the main fuse, located by the battery, to see if
the fuse element is melted.

Repair

Replace with same size fuse.

57

Waming LED & Audible Alarm

While in VARIABLE or CONTINUOUS mode, the
Warning LED, and the Audible Alarm will turn on
(steady) whenever thera is more than 10% error in the
application rate. However the Audible Aiarm (only) can
be delayed if the ALARM Setting is used.

While in VARIABLE, CONTINUOQUS, or OFF mode, the
Audible Alarm will beep (on and off), the Warning LED
will tum on, and the Application display will aiternate
with the "FILL" message, whenever the TANK valug is
less than the TANK ALARM SET POINT.

When in the VIEW CALIBRATION, mode the

Warning LED does not turn on. When in the “View and
Change"” CALIBRATION mode then the Warning LED will
flash, warning that the INC and DEC keys will change
the Calibration Factors.

The Warning LED will flash (warning) when in the
Special Calibrate mode and the INC and DEC kays will
change the special Calibration Factors.

The Warning LED will turn on (steady) when in TEST
SPEED moade,

There are three types of Audible Alarms:
1. A Steady tone indicates a 10% Rate Alarm

2. A fast beeping (On/Off) indicates the Maximum or
Minimum Speed has heen exceaded,

3. A slow beeping (On/Off) indicates a Tank Alarm.

When all three alarms occur at the same time, the
priority is shown above and the Rate Error Alarm will
take precedence and the alarm will stay on steady, and
the Min/Max Speed Alarm will take pracedence over the
Tank Afarm.

The Audible Alarm (only) can be turned off (disabled)
using the ALARM ON/OFF toggle switch on tha back of
the console,

Low Voltage Detection

When the supply voltage drops below minimum the
required operating range, the Data display will display
"La P" (Low Power) and the engine will shut down, but
all counters will be stored in EEPROM.

94



GLOBAL HEADQUARTERS
G5 Sidwed Cowrt  StCnarkes L G018 USA Prene | {230) 894-2000
Faw: 1(B3(0) 443-3070

www.clarke com

£ 201 Clrke SmartFlow |l 53 reqisteed US. tragemark of Camss

Le017

95



OPTIONS TOW BEHIND

NOZZLES ALUMINUM NOZZLES

Optional aluminum nozzles will not connect to the
standard Aerospace Polymer Nozzle (Part# 2851)
Requires: Two 45° elbow segments (Part# 1171)
and two additional clamp bands (Part# 1173).

12* Nozzle Extension - Part# 1468
15 Nozzle Extension - Part# 1842
20“ Nozzle Extension - Part# 1845

10" Round Nozzle - Part# 1417
12" Round Nozzle - Part# 1172
Improves air velocity with lower
horsepower and hydraulic
blower units

Aerospace Polymer Nozzle - Part# 2851
Standard Clamp Band - Part# 1173

12" Rectangular Nozzle - Part# 1469
19" Rectangular Nozzle - Partit 1425
55"x15" opening - extra
length/more concentrated alr
flow. Uses - heavy wet debris,
plugs, top dressing. No ground
clearance in the vertical down
position.

Flexible Nozzle Assembly - Part# 3345
Various lengths available.
Ideal for rough terrain

Fishtail Nozzle - Part# 1743
5"x30" (wide angle) opening
Distributes a large volume of air
at a lower velocity over a wide
area, Easlly converts blower into
a "Greens Fan™ Adaptable to all
models, Not as effective at
moving debris

Gyratory Atomizing Nozzle - Part# 2547
|Safety puard removed for clarity)

D.O.T. TRAILER 2” BALL RECEIVER HITCH FORK POCKET LINE DRIVER ATTACHMENT
Part# 2981

Part# 3894
Great for moving blowers
arourxd jobsites and
bed mount / skid mount applications.

Part# 1613-D f or 8000, KB4, EFI Part# 2419

Part# 3410 for Mega

CORDED CONTROL ROTATION BEARING KIT EXHAUST GUARD KIT

Part# 3838
Increases rotation speed
and reduces load on rotation motor.

Parti 2988
Available for Model: KB

Part# 2788 for KB4 Model
Part# 2787 for Mega, Diesel Models
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BUFFALO TURBINE PRODUCTS

CYCLONE 8000 CYCLONE PTO

The Cyclone 8000 Debris Blower Is strategically
priced tofitr wdgets. This little powerhouse
is already proving its worthiness in saving Time

and Labor.

The word "MEGA” is defined as Impressive,
Extreme and Mammath. The NEW Buffalo

A

Turbine MEGA lives up to its name!

clone PTO Incorporates an “Advanced" direct

drive gearbox which significantly reduces routine

maintenance, At 238ibs, It's the lightest, meanest
turbine style PTO blower available!

TheCyclone
and varel
nozzles, in most cas (
In half the time. Thi satile po
already a favorite o f courses, Racetracks,
and the Paving Industry

attac
is handy attachment come
complete with mounting plate and hoses.

ote System is the most
powerful KB unit to date,
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