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NOTICE

Every attempt has been made to make this manual completeatacand up-to-date. However, all
information contained herein is subject to change due to updatessigd nmdifications. Updated
versions of this manual are available at www.reinco.com. iduiries concerning this manual

should be directed to

CAUTION: The following information iSMPORTANT to theHEALTH andSAFETY of your employees.
PleaseREAD, takeACTION andFILE this document for future reference.
Ask for additional copies if required

STUDY THIS MANUAL CAREFULLY BEFORE ATTEMPTING TO
OPERATE THIS MACHINERY .

This safety alert symbol is used to call your atten tion to instructions concerning
your personal safety.

Federal law requires you to explain the safety and operating itrsictions

furnished with this machine to all employees before they arallowed to operate

the machine. These instructions must be repeated to the employees at the beginning
of each season. Be sure to observe and follow these instructions for yaauand y

employee's safety.

This symbol is used to draw attention to those operation al and maintenance
instructions we consider important to insure long t rouble-free operation of this

machine.
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A MESSAGE FROM

Getting the most out of your new modelHG-13GX2 Hydrograsser should be within the
reach of an inexperienced operator in a few hours. The purposea aofidhiial is to minimize start
up difficulties and acquaint the new owner with recommended opegaticgdures and techniques.
The following pages also include information on parts, serviceaandssories to help in making
your new machine a versatile and profitable investment.

Your new Hydrograsser represents the culmination of over thirty-fivery of expertise
embodying field feedback, innovative design and manufacturing erperie Functional
simplification and avoidance of mechanical complexities have pdere engineering objectives
throughout this time. The benefits to be realized will be syéfatrouble free performance with
minimum attention and maintenance.

Every operator and supervisor should read this book let and familiarize them
self with the operational and mechanical aspects de  scribed. Some of the

@) following commentary may appear to be obvious, but at the expense of being
repetitive or assuming certain basics, this will serve as a guide for both owners
and operators not acquainted with mulching procedur es as well as providing
instructions on the detailed operation of your new unit.

This manual is provided to ship with new uni  ts manufactured at the date of this

@ document's revision. It is also supplied as a refer  ence guide for units of similar
construction, manufactured under prior designs. Som e parts, options, engines,
etc., may not be, or may not have been, available a t the time of production of
your machine. Contact for cost and availability of any requested
upgrades.

@ For references made to engines, consult the appropr  iate engine manufacturer's
literature for applicable detailed information.

We at welcome this opportunity to be of service to you and wish to express our atipreci
for the confidence extended by your selection of Power mulching and Hydrograssing
equipment
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WHAT IS HYDROGRASSING?

HYDROGRASSING (Hydraulically applied seeding mixture, alternately known asdygeeding),
has emerged as one of the most practical methods of estadplgftiund cover, particularly on
slopes and difficult access areas. Because of the vauiey shpabilities, prepared ground surfaces
can be covered, often with a single pass, thereby realizigmificant labor savings. With optional
equipment and accessories, and a variety of amendments ayatebprocess has become popular
for establishing turf for large area landscape constructiomrmill gesidential and maintenance
applications. Machine sizes vary to accommodate a variety of tasd drasvater volumes.

In basic concept, Hydrograssers are mobile slurry
generators, which satisfy the needs of professional
landscape or reclamation contractors. The concept of
hydraulic grassing was researched by the Connecticut
Department of Highways prior to World War II.
Thereafter, developments followed making the
technique more practical. This seeding process has
evolved to a degree to which the industry is now
highly committed.

The early units combined earth, peat, seed and water

to produce slurry, which was then applied to prepared seedbeds and slopes dtewated platform
utilizing a boom and spray nozzle mechanism. It is our understarttatgthese original units
employed a diaphragm mud pump to develop spray pressure, with atiesepapeeller blade mixer
installed to agitate the granular solids. Each had its own edgireresulting in a cumbersome and
maintenance prone arrangement requiring skilled and highly trained aperato

Hydrograssing is easily adapted to sites not suitable for oth#rods. The articulated spray boom
discharge allows the operator to place materials diretdyn the vehicle. Hose discharge
applications extend to offer placements where it is impractical to comdlter alternatives.

Typical hydrograssing slurry incorporates a mixture of seetllifer, lime, fiber mulch material,
tackifier (glue), and other amendments combined in an aqueousosohrid broadcast over a
prepared seedbed to vegetate areas efficiently and economidalyesulting mixture is broadcast
to form a protective mat, which properly applied, controls ewajmor of the soil moisture at the
seed zone, creating a microclimate to promote the establistoheegetation for erosion control.
Fiber mulches manufactured from paper, wood or other products are designed tooistairerthen
biodegrade at rates consistent with vegetation establishnetitizErs, lime and amendments are
selected to provide the nutrients required to establish ahdnee growth. Tackifiers provide
insurance that the seedbed remains undisturbed and mategiaktained where they are placed,
until vegetation is established.

The resulting vegetation adds to the beautification of thelsitepffers protection from the impact
of the elements, while the vegetative root structure congralsion by holding the soil particles in
place.

Today specific products for hydrograssing combinations are awail@blsuit nearly any job
specification.
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The present day Hydrograsser is very different from the early prototypesinesare the
multiple engines, the antiquated horizontal agitators and thesigcef having a master mechanic's
background for operational reliability.

Simplicity, without sacrificing performance, has been 's prime development concept over
the years. This credo has proven its merit since the firsabldally agitated seeder was built back
in 1960. Combining the exclusive jet driven mulch grinder and muokiv fhction of the blenders,
materials are charged and dispersed quickly into uniform sluhighws maintained throughout the
discharge cycle.

's exclusive Hydro-jet mixing system generates powerful and concenttegachs of water
supplied from a common mixing manifold. These streams continuously flush overassl the
tank bottom carrying the entrained materials up to the surface and thetodrifivard; thereby
producing well distributed homogeneous slurry. The benefit to be realized tiomadial
performance, produces dividends year after year with reduced maintenance.

To provide a sense of productivity, th5-13GX2 carries a nominal rating of 1/3 acre per hour
(One Step method) based on usual fiber mulch rates. Depending on mgldrements, using
processed fiber, this machine will have up to 14,500 sg. foot coveotgetial. This rating includes
charging, mixing, transporting and discharge (application) timedist@#nces up to 130 ft. effective
slurry coverage (400 ft. or more with optional remote spray hoses).

The 1300-gallon working volume alternately offers effectiogerage is up to 2-1/3 acres without
the addition of fiber as primary mulch (Two Step method).

The HG-13GX2 Hydrograsser can be used for tacking over hay or strawhemljobs, as well as
remote watering of newly seeded and landscaped areas.

With a host of options available, this machinery can be adapted tittsiitapplications. Optional

equipment makes the machinery available for a variety of alterngipheations, making your
investment a sound decision.
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HYDROGRASSER SAFETY OVERVIEW

Personnel responsible for your Hydrograsser training program, mainéeagoic
operations must read and understand this safety manual and operator's N@mnual
one should set up, operate or maintain a Hydrograsser until they understand it, i
operation and know how to do their job safely.

RECOGNIZE SAFETY INFORMATION

This is the safety alert symbol. When you see it in your ¢éipesamanual be
alert to the potential for personal injury.

Follow recommended precautions and safe operating p  ractices.

UNDERSTAND SAFETY WORDS

A signal word -DANGER, WARNING, or A DANGER

CAUTION is used to identify a potential for serious 'jl _ Q@/ A WARNING

injury. DANGER identifies the most serious &~ 9 50 K0T OPERATE WITHOUT

hazards.
ORUM, WRAPPING SHAFT OR lmw

DANGER or WARNING safety signs are located A CAUTION

near specific hazards. General precautions are listed DO NOT OPERATE THS MACHNE

on CAUTION Safety S|gnSCAUT|ON also calls WITH TS OPERATION AND SAFETY

attention to safety messages in this manual.

FOLLOW SAFETY INSTRUCTIONS

Carefully read all safety messages in your operations manual and on your
Hydrograsser. Keep safety signs in good condition. Replace missing or damaged
safety signs. Be sure new equipment components and repair parts include current
safety signs and safety guards. Replacement safety signs and geardsilable

from your dealer or directly from

Learn how to operate the machine and how to use the controls properly. Do not
let anyone operate without instruction.

Keep your machine in proper working condition. Unauthorized modifications to
the machine may impair the function and/or safety and affect machane lif

If you do not understand any part of this manual and need assistance, contact
800-526-7687 directly.
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CONCENTRATE ON YOUR JOB

Daydreaming, worrying about other problems or other improper operation of a
@ machine could injure or cripple you for life. Operating a Hydrograssgeiras

your complete attention. Talking, joking, participating in, or watching horgepla

@ could result in physical injury to you . . . and that is not something to joke about.
9 Q So, watch what you are doing and concentrate on your job.

KEEP CLEAR OF THE WORK AREA

The purpose of a Hydrograsser is to mix and distribute sldrry o
seed, fertilizer, lime, processed mulch and other amendmevdy, a
from the machine. The Hydrograsser utilizes engine poweive dr
pump to mix and process the materials into uniform slurry. It is
obvious that this same capacity will sever arms, hands, fingers or any
other part of the body that is in the work area when the machine i
activated. Additionally, the discharge from this machine isabbp

of projecting the processed slurry at high velocity (more than 160
feet on some models). The discharge of the machine is powerful
enough to dislodge pebbles, stones or other debris, which may cause
eye or personal injury.

The person responsible for activating the machine is the lopenator. It is his responsibility to
see not only that his own body is clear of the work area andoafinm parts, but that his co-
workers are clear also and are entirely visible in a safe locatforelzctivating the machine.
During set-up, maintenance or other work on the machine, which eésquiainipulation within
the tank, engine or other work area, the key should be removedHeomachine and the battery
disconnected.

WEAR PROTECTIVE CLOTHING

Protect your eyes from blowing chaff, as well as other fordabris, which may
be found in the materials to be mixed. Use approved impact resistant eyewea
As the conditions dictate, the use of respirators to protect you finhaling
nuisance dust is recommended.

Construction equipment is noisy. Prolonged exposure to loud noise can cause
impairment or loss of hearing. Use approved ear protection to control thislhaza
Reflective gear and hard hats may also be necessary depending on your job site.

Manual 11304005 ,Inc 2006 Rev 1/2006



REINCO HYDOGRASSER - SAFETY- OPERATION - SERVICE- MANUAL

PRACTICE WORK AREA SAFETY RULES

The location of your job site will demand that additional safetsctices be
implemented. Always follow the applicable OSHA regulations.

While working on roadsides and interstate highways, insure thabm@paie

strobes, flashers and other warning devices are installelll wehacles as required

by law. All workers should be wearing high visibility refiee vests. Anti-crash

vehicles should be employed when appropriate. The use of barrieflagmen is

suggested. Be aware of the traffic flow and use caution tod adigicharging

towards vehicles.

Since Hydrograssers are used at a variety of locationg (sines, coal storage areas, land fills,
refineries, power plants, and protected wilderness areas) it isatiyeeio contact the appropriate
safety official or regulating agency to obtain information rdiog any special safety
considerations on specific job sites.

FIRE IS ALWAYS A POSSIBILITY

The potential for fire always exists. The combinations of fuels, heatdnmimes,
fertilizers, mulch materials, and packaging will increase the IHake a fire
extinguisher near the work area. Learn to look for it before you begin working
Always keep the machine clean of chaff and debris.

CONFINED SPACE HAZARD

The hazards encountered and associated with entering and warkiogsfined
spaces are capable of causing bodily injury, illness, and déetidents occur
among workers because of failure to recognize that a confirmeg $p a potential
hazard.The inside of a Hydrograsser tank is potentially one such haed area.
It should therefore be considered that the most unfavorable situzists ia every
case and that the danger of poisoning, and asphyxiation will benpetégbe onset
of entry.

As a result, only employees familiar with, and trained in cmafispace hazards
should enter and/or service the interior of Hydrograsser taBke OSHA's
Occupational Safety and Health Standards for more detailed information

PREVENT SLIPPING ACCIDENTS

The ingredients used in a Hydrograsser are extremely slipgergture. Use care
to prevent accidental falling or slipping on, or around, the btydrsser, which
can result in painful or perhaps even fatal injuries.

To prevent bystanders from injury, keep them off newly seeded aned take care to wash off
over sprayed areas.

NEATNESS IS IMPORTANT

Keep the floor of your work area clear of bales or flakes @witm twine, scrap
and trash that could cause you to stumble. Falling or slipping esaut in
painful or perhaps even fatal injuries.

Put all fuel, tools and other equipment away when you are not using them.
Even a screwdriver can be deadly if left on an enclosure of the machine.
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CLEAN AS YOU GO!
™ Twine, when removed, should be disposed of immediately in aicentaway
from the Hydrograsser. That loose piece of twine or debriandrdhe
machine could cause you to fall or loose a hand or finger.

PROPER BALE HANDLING IS IMPORTANT

Bale packaging can be dangerous. When cutting and removing
the packaging from a mulch bale the handler must make syre
that the debris is not pulled into the machine.

Bale twine can wrap around a shaft and pull an arm or hand int P\Q® |
the machine. It is capable of cutting through fingers. < ’\\ .

It takes only a fraction of a second to lose fingers. Paptatte e

to your fingers, the twine, and the moving equipment wh' ..

handling twine.

VIBRATION IS A WARNING SIGN

A rotational unbalance of any sort will become obvious in the
form of vibration. Vibration is an important warning sign of

impending mechanical failure. Instruct all users of your
equipment to report unusual vibration at the onset.

PRACTICE SAFE MAINTENANCE

Understand the service procedure before doing work.

Keep areas cleans and dry.

Keep clothing away from moving or power driven parts.

Disengage all power and operational controls, and relieve

pressure.

Stop engine and remove key. Allow engine to cool down

before working on any engine component.

Disconnect the battery before machine adjustments or welding on machine.
Keep all parts in good condition and properly installed.

Fix damaged components immediately.

Replace worn or broken parts.

Remove any build-up of grease, oil or debris before and after working on apgmcent.
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PROPER ENGINE SERVICING IS IMPORTANT

Do not perform service on an engine if you are not qualified to do so!

Use care when refueling the engine. Fuels and their vapors are eytflamehable and may
explode when ignited. Do not fill the fuel tank while the engine is hot or runriiveg spilled
fuel may ignite if it is exposed to hot parts or sparks from the agniti

Do not start the engine near spilled fuel; wipe up spills immediately.

Never use fuel for a cleaning agent.

Store fuels in approved containers only. After
refueling, remove any containers from the immediate
work area.

Do not add oil when engine is hot or running as oll
may vaporize and ignite.

Do not add coolant to water-cooled units when engine is
hot due to the possibility of steam burnsOnly remove

filler cap when cool enough to touch with bare hands.
Slowly loosen cap first to relieve pressure before removing

completely.

Engines are a burn hazard. The crankcase, cylinder head,
exhaust system, radiator, and other components can get extremely
hot from operationThe electrical systems of engines can be a
source of high voltage. Never touch electrical wires or components
when engine is running.
Never attempt to start the engine by shorting across the starter

solenoid.

Engine exhaust gases contain poisonous carbon monoxide. Never run
engine in an enclosed aréazoid inhaling exhaust fumes.

Avoid accidental starts, which could cause injury to you or fellow
workers.Remove the ignition key when servicing the unitDisconnect

and ground the spark plug wire on one or two cylinders. On electric start
units, disconnect the battery cables. Always remove the ground (-) cable
first.

Refer to the engine manufacturer's operation and safety manualsifo
more detailed information.

ENGINE SPEED IS IMPORTANT

Never tamper with the governor component settings to increase the
maximum speed.

The components used to build the Hydrograsser are designed to operate at a
specific maximum speed. Severe personal injury and damage to the
Hydrograsser can result at speeds set above the maximum. A rotation
unbalance of any sort will become obvious in the form of vibration.
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Vibration is an important warning sign o fimpending mechanical failure.
Notify your supervisor of any unusual vibrations or noises at the onset.

DISPOSE OF WASTE PROPERLY

Improperly disposing of waste can threaten the environment and
ecology. Potentially harmful waste associated with

equipment include such items as oil, fuel, coolant, filters, batteries,
emulsified asphalt, tackifier and fertilizers. Bale packaging or twine
should be disposed of in appropriate containers.

Use labeled, leak proof containers when draining fluids. Do not use
food or beverage containers that may mislead someone into drinking
from these. Do not pour waste onto the ground, into a drain or into any
water source.

Inquire on the proper way to recycle or dispose of waste from your
local environmental or recycling center, or from your state's
Environmental Protection Agency.
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LOOK THINGS OVER CAREFULLY

Before operating your Hydrograsser, look to see if your machine is in the
proper condition. Is the workspace clean? Is the fuel properly stored? Is all
the bale packaging cleaned up? Are the machines guards and covers all in
place? Are all nuts, bolts and screws tight? Do you know where the fire
extinguisher is? Do all workers have protective safety gear? Igtleivey in
proper operating condition? If not, report the unsafe condition to your 3
supervisor and be sure the problem is corrected before beginning operations

KNOW YOUR MACHINE

The Hydrograsser has one characteristic in common with most maghDo not assume that

simply turning off the machine will insure that all moving teahave stopped. The moving

machinery can cause serious injury and even death. Be awheestteaft, which rotates at speeds
exceeding 2000 revolutions per minute, is extremely dangerous.

1. Before operating this machine, be sure to read this entire manual.

2. Do not operate unit if unfamiliar with operational and safety procedurdgsoortany unit.

3. The force from the discharge can kick up dust, dislodge unsecured items agg dama
property.

4. Never discharge the unit towards people. Bodily injury may occur.

5. Never force any material into the machine.

6. Never attempt to clear the machinery of debris or make adjustmentshehédagine is
running.

7. Be sure to keep all body parts and clothing away from moving parts whileedagi
running.

8. Do not attempt to mix or discharge rocks, nails, or other debris, which may damage the
machinery or cause premature wear.

9. Do not operate machine without required coupling, shaft, or bearing guardegdhstal

10. Materials packaging must be removed carefully to prevent being pultetheamachine.

11. Do not allow fingers to become entangled in the bale twine or packaging.

12. Do not wear loose clothing, which may become entangled with the machinery.

13. Do not add oil, water or fuel while engine is running or hot.

14. Do not perform maintenance while unit is running or battery is connected.

15. Do not under any condition operate the machine when vibrating.

16. Working space must be allowed not only for the machine operator, but also f&s axce
the stacked materials.

17. Daily, inspect the machinery for signs of wear. Do not operate the machiriéry un
problems have been remedied.

18. Always make sure fittings are secure and valves are operationial goold order.

19. The pump impeller is made of cast iron. If a vein breaks, or is clogged witls dabri
unbalance or vibration will occur. Do not under any condition operate the machine when
vibrating.

20. Check the agitating jets and fittings for wear. The granular naturatefials used will
abrade and enlarge the nozzles causing a noticeable reduction in mixingcnaog
pressures. Rocks and foreign matter found in some materials may clogztes mopump
impeller and cause noticeable reduction in pressure or vibration.

21. Secure the discharge boom and hose(s) before transporting the machine.
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ITIS IMPERATIVE THAT COMMON SENSE AND GOOD JUDGMEN T
BE EMPLOYED WHEN OPERATING THIS MACHINE.

CHEMICAL REACTIONS

With the wide variety of Hydrograssing amendments available nitdlst reason that all may not
be compatible.

@CERTAIN FERTILIZERS MAY REACT WITH LIME PRODUCING F REE AMMONIA.

Wetting agents may cause foaming. Binders may agglomeritk {@fjether) because of the
minerals in the water. Foaming and aeration are visible conditions thatgmaterial problems.

AERATION

This is not a chemical problem, but does affect pump performd@ecemuch air getting into the
water will cause vapor blocks and consequent erratic pumping. Theusbuause is over
agitation. Simply slow down the engine. Extremely light granutads$ or low tank levels
contribute to entraining air in the suction line and pump casing.

FOAMING

Excessive bubbles and froth point directly to this. The prolitethat the pump has a reduced
efficiency to move liquid because of vapor blockages and tipelien vanes cannot properly
pump out. One solution is to add corn oil to the mix. Add a 1-quart te1l600 gallons
depending on degree of foaming.

However, the materials suppliers should be contacted to establistause and offer
recommendations.

DANGER! CERTAIN AMENDMENTS, WHEN COMBINED WITH OR
WITHOUT THE ADDITION OF WATER OR HEAT OR THE ELEMEN T OF
TIME, MAY REACT CAUSING HARMFUL OR DEADLY GASSES! C ONSULT
YOUR MATERIAL SUPPLIERS REGARDING REACTIVITY INFORM ATION

.
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Manual 11304005 ,Inc 2006 Rev 1/2006



REINCO HYDOGRASSER - SAFETY- OPERATION - SERVICE- MANUAL

MACHINE DESCRIPTION

The modelHG-13GX2 Hydrograsseris a self-contained, multi-purpose seeding
machine comprised as follows:

1. PUMP/ENGINE In combination, consistent with unit capacity and spray range. The pump
is connected via flexible insert drive coupling directly to the engineoige minimal
maintenance requirements over the life of the machine.

2. SLURRY TANK, Sized to contain the rated slurry payload in what is termed "swept
volume". The tank is engineered to function as an integral component to thg stkieme.

3. MULCH GRINDER/BLENDER , TheHydro-Jet driven assembly is vertically supported
in the tank. The 'Multi-flow Quad Blenders’ extending from beneath the grinukeelw
create a vortexing effect, drawing dry materials from the slunfas®i and simultaneously
pulling materials upward from the tank bottom, to immediately incorpdiatetmaterials
into the agitation jet turbulence.

4. CIRCULATING MANIFOLD ASSEMBLY , Incorporating cast iroHydro-Jet agitating
nozzles, to provide turbulent mixing streams, homogeneously incorporating slurr
ingredients throughout the mixing and discharge cycle. Grooved piping conngrbuite
for simplified maintenance.

5. SPRAY SYSTEM, Incorporates an articulating spray boom assembly, nozzles, and control
valve for dispensing the slurry. The boom discharge swivel allows a 36€edegyizontal
and vertical movement for controlled placement. Nozzles are providedrigriange 34"
nominal port (star), Medium range 9/16” nominal port, and Fan pattern 50 degreeit@d), s
to slurry application. Optional Hose reel, remote spray hose and spray bagemokier
added versatility for a variety of applications. Additional nozzlesaadable to suit each of
the available accessories.

6. BASE FRAME/TRAILER ASSEMBLY , Structural frame assembly serving as a mount
for the foregoing components.

7. FILL ASSEMBLY , An anti-siphoningconnection designed to prevent contamination
of the source water when charging the unit. A quick-disconnect style fitting is
provided to connect fill hoses. The fill assembly is provided with full flow ball
valves to allow ground level as well as tank top control. A bib is provided connect a
garden hose to utilize the fill water source for wash down of spilled materthie a
facilitate cleanup at the end of the day.
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MOUNTING

The skid mounted modelHG-13GX2 Hydrograssercan be secured to any flatbed truck
or trailer and is compact enough to be carried on a 12-foot platiody. The unit must be
located so that when charged, the weight is evenly distributdaeorehicle. When mounting the
unit, a truck of adequate Gross Vehicle Weight (GVW), and prépérto Axle (CA) dimension
should be used to get the desired handling capability. This infionmiatlisted in the respective
specification bulletins. Consideration must also be given regasgegjfic options installed. It is
equally important to locate thdydrograsser on the truck correctly, taking into account "DEAD"
and "LIVE" load weights to satisfy acceptable axle loading.

A front-end loader, a forklift or gantry with lifting chaim sling, can be used to lift and position
the machine. The center point of the lift rings welded to the, tartke or less, indicates the
empty (dead weight) center of gravity. (Inclusion of the remwise or hose reel option will
offset that center, toward the boarding end of the unit, causingdhbRine to tilt when raised by
crane). Ideally the empty center of gravity should be appraglynd’-6" forward of the vehicle's
rear axle when thélydrograsser is in place. When the tank is full (live load), the cerdkr
gravity moves forward (toward the cab of the truck). Propeitipptng must consider this.
Additional space must be provided for any additional options. Comsult truck dealer for
specific axle and spring loading information.

Chains looped over the ends of the base frame and tensioned witls paréeperhaps the most

practical way to temporarily secure the machine to thekthed while transporting the empty
unit only. Once in place, secure with binders or mounting cleats and blocks.

IMPORTANT! Insure that the machine base is placed  on a level surface before fastening.
Do not distort the machine frame when binding.

Guidelines (Federal Motor Vehicle Safety Standards)  mandate strict requirements
when mounting machinery on truck frames for over th e road use.

A dedicated installation of this Hydrograsser requi res a Completed or Altered Vehicle
Certification sticker issued by the installing deal  er.
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PRE-OPERATION INSPECTION

Every machine is tested for performance and checked fortygbaliore shipment. Inspection at
the factory includes wet testing for range and system pressetéiag of engine throttle "under
load", and inspection of the pump drive coupling and alignment; erliid levels and pump
seal adjustment. Wet-test readings are recorded. Machiegbear drained and prepared for
shipment. Cold weather precautions are also taken (See \alimjednd Storage.). Keys for
starting the unit are usually included with the machine omaratinanual for safe keeping during
shipment. Although each machine is packaged for near immediatdiopenad is tested at the
factory prior to shipping, retrace the factory inspection procedureslstfoting.

Initial pre -starting inspection requires tracingt  he steps taken at the factory
Additionally, recheck these items as outlined:

Crankcase Oil Level

Engine air cleaner assembly

Fuel [check engine manual for proper grade]; provide sufficient fuel fidugta
Throttle and choke controls

Check battery terminals and connections

Inspect tank for debris-remove before starting machine.
Check hydraulic system oil level.

Check hydraulic system for leaks.

Inspect piping and hose connections.

Inspect discharge components and connections.
Check screws/fasteners for tightness

Inspect all bearings, set screws and locking co
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ENGINE BREAK IN

IMPORTANT! Follow manufacturers’ recommended first and consecutive
oil and filter changes.

The break-in period for the specific engine is noted in the vendwatign manual supplied with
this manual. Proper engine break in and maintenance schedulimgswill as increased engine
life.

START UP

Before starting the unit, be sure it is mounted as describetpsty. Be sure to make your test
run in an open area.

CAUTION! BEFORE starting engine, familiarize yours  elf with this entire manual.
Also, read the engine manual.

CAUTION! Force from the discharge can kick up dust ~ and blow over ltems
that are not secure.

After reading the engine manual, you may start the engine.

The Kubotadiesel engineis provided with a keyed ignition star switch with a timedhpeger
switch. Turn the key to the left momentarily, or until the tineenp shuts off, and then turn the
key to "start". Adjust the throttle to run smoothly as the engine warms up.

When running smoothly, adjust the throttle to a high idle. No straoges or vibrations should
occur. If there is, shut the engine down and rectify the problem &intenance and Service).
For break-in procedure, refer to the vendor Engine Manual for details.

ALT TEMP OIL

The engine is provided with instrument lamps including oil pressomant
temperature and alternator circuit. These lamps may iillate for a shortg @ Q
RS )

time while starting the unit. If either of the lamps remalisninated, shut
down the engine, identify the cause and correct before contiruiogetrate the
unit.

A governor control is set at the factory for 2600-RPM maximum throtténsion under load.
The throttle is a vernier type. Depressing the center button and pushintingr makes quick
adjustments. Releasing the button will lock the control, and by rotatingitbideknob, a fine or
vernier variation occurs. A tension-locking device is provided to maintaidetsieed operating
speed, when desired.
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OPERATING CAUTIONS

Be sure all operators read and understand the following operat  ional precautions:

1. Materials packaging should be cut and removed to prevent loose trailing@mds fr
wrapping around fingers and then being pulled into the rotating areas of the machine.

2. Never attempt to clear debris or make adjustments while the engimisg.
Check the pump seal lubricator at regular intervals during operation.

4. Routinely inspect the drive coupling connecting the engine drive shaé futhp shaft.
Wear on the center member or coupling looseness will result from aimbs#tiation
caused by an imbalance or misalignment due to overloading, obstruction er fram
distortion (See Mounting). Do not operate the unit until the coupling has bgeadabr
repaired.

ENGINE OPERATING CAUTIONS

1. The engine has been set to a maximum operating speed of 2600 RPM under load. Do not
exceed or set speed higher, as wear from excessive vibration may occur.

2. Clean chaff and debris from engine and radiator screen routinely tBiesadiator
cooling fins on a periodic basis.

3. The engine is intended to run in a level position. Intermittently, the engineumay a
maximum of 25° angle for not more than 10 minutes.

4. The available horsepower supplied by the engine drops approximately 3% per one
thousand feet above sea level. When operating unit at an altitude of 5000desster,
consult local engine service representative.

FAMILIARIZE YOURSELF WITH THIS ENTIRE MANUAL.
ALSO, READ THE ENGINE MANUAL.

RUN. MAKE SURE THE DISCHARGE CONNECTIONS ARE SECUR ED AND ALL

@ FILL TANK APPROXIMATELY ONE THIRD FULL WITH WATER F OR YOUR TRIAL
VALVES ARE IN AN OFF POSITION .

After reading the engine manual, you may start the engine. Betfmteng the unit, be sure it is
mounted as described previously. Be sure to make your test run in an open area.

Move throttle 1/4 of its travel. Start by turning the ignitiay ko the right and hold momentarily
until the engine starts. After starting, slowly reposition theke to the fully open position. If
vibration or roughness exists, stop engine and check for the cause.

Once the engine has warmed up and everything appears in otdde Herottle for maximum
speed. Run for short periods then reduce the speed to a sloallméng the engine to cool.
Turn the engine off. If the machine runs smoothly, proceed to opesction of this manual. If
no irregularities are noticed, the unit is mechanically rdada trial fill. Should problems arise
at this point, refer to maintenance section of this manual.
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TRIAL RUN

The following steps should be followed for the first run to fam#d&& operators with the
Hydrograsser operation:

1. READ THIS MANUAL IN ITS ENTIRETY .

2. Make sure the drain plugs and manifold cap covers are in place anddsecure
3. Utilize the fill assembly to prevent siphoning back into theewaupply. Never fill
through the remote spray or hose reel hoses.

It is worth noting the following with regards to fi lling:

4. Hydrant systems may contain small rocks or pebbles, which eoatribute to
plugging the machine. Use a hose end strainer when filling from ponds or streams.

5. Make certain that the spray and grinder valves are turnduetoft position before
starting unit.

6. Check engine fluid levels. Fill as required.
7. Start the engine. Run at moderate idle until warm then rev up to halfahrottl

8. Inspect the operation of thidydro-Jets by raising the hatch cover/load tray and
peering through the hatch. Make sure the jets are spewing assehdh of water. If
this is not the case, stop the engine and check for obstructispgct the operation
of the Grinder/Blender assembly by opening the control valve. Observe the blender
operating in the tank. The blender should spin freely. If this ishetcase, close
control valve, stop the engine and check for obstructions.

DANGER! KEEP BODY AND CLOTHING CLEAR OF GRINDER ASS EMBLY WHILE IN
MOTION SEVERE INJURY MAY OCCUR!

9. Reduce engine rpm to allow the engine to cool before turning the engine off.

10.TheHydrograsser is equipped with a platform spray boom assembly. Install the
spray return loop (J-pipe) to nest over the top of the spray boom swivel joint
assembly. Select one of the spray nozzles and install it into the fenmekequpling
on the end of the spray boom. There is a sealing gasket in the seat of the quick
coupling. Make certain it is in place or the connection will leak. Adjesthain
hook to provide free swing of the spray boom.

11 .Verify that the spray valve is in the off position and ttet spray nozzle is secure.
Then restart the engine. After an adequate idle, bring upniiee=throttle. Fully
open the spray valve. Articulate the spray to judge the rangepattern of the
nozzle. Then vary the throttle to observe how changes in engined®edl spray
range. Repeat this procedure with the other nozzles supplied.

12.Resume filling machine with water. Prepare to add mateoatlse unit by becoming
acquainted with the Grind&lender system.
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13.Adjust the engine to moderate to fast throttle, and adjust thddsleontrol valve so
that the blender is revolving with maximum speed and power. Atjesblender
speed to keep the water moving at a fast stir.

14 While standing on the spray platform, place a bale of fibecimah the load tray.
Cut, remove, and discard the packaging material from the baeilch. Be certain
not to allow packaging material to fall into tank!

15.Break up the bale and drop the segments into the rotating paib gfihder. Most
mulch materials are drawn down and mixed into the slurry quicklpebding upon
mulch materials and slurry amendments, mixing times may vary.

DANGER! DO NOT STAND ON THE TANK TOP WHILE OPERATING THE
MACHINERY. SEVERE INJURY MAY OCCUR!

16.Add a subsequent bale of fiber mulch. Adjust the blender speedcassary to
compensate for the increasing thickness of the slurry. Two dlatedd be more than
enough to get an idea of the speed and function of the bleygtems It is important
to be aware of the amount of water in the tank when loading nméath bale will
require approximately 100 gallons of water to properly slurrg caust be taken not
to put more mulch into the tank than the available water levebilow (See Mix
Preparation).

17. Turn off the grinder/blender supply valve to observe theysliihe tank may now be
emptied by either spraying the load out or by shutting the enginanoffthen
draining the tank by opening the drain cap (Item 5, pg.72) located on the sump.

18. A partial fill of clear water can be charged to facilitateanup before storing the
machine. If the machine has will be for storage, return theydpoom parts to the
stowage section on the deck. Replace the lock provided to secure thase item

Remember these important operational procedures when usidgdhegrasser.

IMPORTANT! BE AWARE OF WATER LEVEL WHEN LOADING MUL CH. DO NOT
ATTEMPT TO LOAD MULCH WITHOUT SUFFICIENT WATER TO S LURRY.

IMPORTANT! KEEP BODY AND CLOTHING CLEAR OF THE GRINDER/BLENDER
WHILE IN MOTION AS SEVERE INJURY MAY OCCUR.

IMPORTANT! SPRAY VALVES MUST BE FULLY OPEN OR CLOSED. PARTIALLY
OPEN VALVES WILL OUICKLY WEAR OUT.

(Although contrary, hose valves may be throttled, as periodic replacemenvtctee valve
outweigh the cost of another man stationed at the machine to control the tengfithes).
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MIX PREPARATION

The most frequently asked question of the unseasoned operator is: "What to put into the
tank? How much coverage can be expected?" Both are redundant since specijfications
either formal or self conceived; determine the amounts to be mixed. Amendmnagnts
include seed, inoculants, and fertilizer. It is highly unlikely that all would go in
simultaneously because of capacity limitation and/or incompatibility.

The HG-13GX2 Hydrograsser is rated as follows:

WATER CAPACITY = 1300 GALLONS WORKING VOLUME.
GRANULAR SOLIDS CAPACITY (SEED, FERTILIZER, LIME) 3100Ibs.
PROCESSED FIBER MULCH = 500-650 Ibs.
TRACER™ TACKIFIER) =10 Ib.

The machine is sized by it&/orking Volume'of water. This rating establishes the

amount of water by which the other amendments are determined for the purposh of batc
sizing. The machine is provided with a ‘freeboard’ area to account for the displaicem

of the materials added to the working volume. The HG-13GX2
Hydrograsser's ‘ Swept (total) Volumas rated at 1550 gallons of combined slurry.

The Hydrograsser agitation scheme offers high granular capacitiesydroweshould be
realized that these granular products will promote wear of the pump impelieilaas
the mixing jet and piping components. For extended life of these components, it is
advisable to source fertilizers with a minimum of fill materials (graedlaock). Liquid
fertilizers and liquid limes are available alternatives; however, jobfgmmns should
be consulted.

Processed fiber mulchesindtackifiers are rated separately from the granular solids
capacity, as these amendments require absorption of water to produce pumpable slurr
Although the inclusion of these materials will not affect the granular dgydihe

machine, the capacity of the machine to handle these materials willHevbatch sizing
guantities of all materials.

The table following this section will assist in determining tank load requitentased

upon the type of mulch used, and its capacity to absorb water in the slurry process.

It is more advantageous to round up the number of tank loads and distribute the material
requirements evenly, than to attempt to overload the machine.
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HYDROGRASSING

STRAIGHT HYDROGRASSING

Straight Hydrograssing (commonly called thevO STEP METHOD' or THREE

STEP METHOD") is based on typical highway specifications. This procedure (1) places
the seed, fertilizer and water slurry directly onto the prepared seedbed, insutiact

with the soil surface. The application is routinely followed with applications ofmul

(2), blown either straw or hay, with a final application (3) of tackifier slursyiing the
placement of these materials, or processed fiber mulch and tackifier. A seasoned
operator can effectively cover an acre with 500 gallons of prepared slurry.

This means that the modelHG-13GX2 Hydrograssercan be used to seed up to

2-1/3 acres, with the following sample charge:

Amendments Per Batch

Seed @ 150 Ibs/Acre x 2.3 (K31, Fescue, Rye mix)=345 Ibs.

Fertilizer (10:10:10, 45# R @ 450 Ibs/Acre=1035 Ibs.
TOTAL GRANULARS= 1380 Ibs.

In this example the 3100Ibs. granular solids capacity is not compromised and a single
batch is capable of the full 2-1/3 acre coverage.

STRAIGHT HYDROGRASSING WITH LIME

In many areas of the country, and particularly in mine reclamation waaky lggiantities
of lime may be specified. Frequently lime must be applied first and then incegborto
the soil before seeding and fertilizing. It is not uncommon to distribute lime &b dwe
tons to the acre or even more. However, it becomes impractical to apply much large
guantities of lime, via the hydraulic seeding method, due to the abrasiveness of the
product. Consult your materials supplier regarding pumpable grades and analysis.

DO NOT USE COARSE AGRICULTURAL PRODUCT OR HYDRATED LIME.

@ IMPORTANT! USE ONLY FINELY GROUND PULVER IZED LIME STONE.
FLUSH THE TANK COMPLETELY AT THE END OF EACH DAYS W ORK.
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n this example, let's assume that specifications call fanaot lime per the acre in
addition to the seed and fertilizer in the prior mix. The immediateslusion is that it is

not possible to cover the same area because the additional 2000 Ibs. of lime would excee
the Hydrograsser’s 3100 Ibs. granular solids rating. Calculate a 1-acreabdtske if the

totals are within the machine's rated capacity.

Amendments Per Batch

Seed @ 150 Ibs/Acre x 1 (K31, Fescue, Rye mix) =150 Ibs.

Fertilizer (10:10:10, 45# &) @ 450 Ibs/Acre =450 Ibs.
Lime @ 2000 Ibs./Acre x 1=2000 Ibs.
TOTAL GRANULARS=2550 Ibs.

Reducing the coverage area to a single acre batch then providédsetlaadition of the
lime as granulars is within the 3100 Ib. machine rating and an acceptable load.

HYDROGRASSING WITH PROCESSED FIBER

Appropriately referred to as theONE STEP METHOD', this procedure places all of

the ingredients on the prepared seedbed simultaneously. Commonly drefierias
hydroseeding, the fiber mulch and tackifier are incorporated intcslthrey mix and
broadcast in a single application. Ideally suited to smalisawhere a sterile (weed free)
application is preferred, the limitation is that the applicatidhreguire multiple batches

to cover a relatively large area. Fiber, whether paper, os#ulvirgin wood or
combinations thereof, are not considered granular solids. It is impddargalize,
however, that when using fiber mulch, the mulch becomes the linfdictgr in the
loading equation. Usually 40-50 pounds of a good fiber requires about 100 gallons of
water to produce pumpable slurry. Application rates can sometixaesegsda 2000 |bs per
acre. Consider a fiber application rate of 1500 pounds/Acre; aridrtkdoad capacity at

650 Ibs. (50lbs/100 gallons), providing an approx. 18,860 SQ. FT. (.43 acre) coverage.
Using the previous seed and fertilizer mix ratios calcudaté3-acre batch, adjusted to
this proposed fiber application rate.

Amendments Per Batch

Seed @ 150 lbs/Acre x .43 (K31, Fescue, Rye mix) = 65 Ibs.

Fertilizer (10:10:10, 45# 8 @ 450 Ibs/Acre x .43= 194 Ibs.
Fiber @ 1500 Ibs./Acre x .43= 650 Ibs.

@ 5 Ibs./Acre x .43=2.15 Ibs.
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Now consider the same fiber application rate of 1500 pounds/Acre; and the tank load
charging capacity at 520 Ibs. (40Ibs. /100 gallons), providing approx. 15,100 SQ. FT.
(.35 acre) coverage. Adjust the tank load requirements using the previous seed and
fertilizer mix ratios to calculate a .35-acre batch, adjusted to this fipéication rate.

Amendments Per Batch

Seed @ 150 Ibs/Acre x .35 (K31, Fescue, Rye mix) = 52.5 Ibs.

Fertilizer @ 450 Ibs/Acre x .35 (10:10:10, 45#)N 157.5 Ibs.
Fiber @ 1500 Ibs./Acre x .35 =520 Ibs.
TRACER™ Tackifier @ 5 Ibs./Acre x .35 =1.75 Ibs.

The example indicates that the fiber mulch application and chargies, therefore, will
determine the coverage area per tank load. In either applictkteomulch performance
will dictate the amount of water required to apply the site material gawhs.

THE 'MODIFIED' ONE STEP METHOD (1SMM)

This method originates from DOT regulations requiring assurance of seedt eattiac

the soil. All of the amendments for the slurry are mixed and sprayed witreaatramint

of fiber mulch for gauging. Subsequently, batches of fiber mulch and tackifier onl
(hydromulching) are applied over the previously seeded area. This process iheteal w
the site prep work has been completed and the landscaper wants to seed the&ntire ar
quickly. Given the granular capacities of most machines, up to one acre or moee can b
seeded for each 500 gallons of water capacity (working volume). The ‘hydiongilof

the areas can be done in the batches following the initial seeding. Overall, pryduct
and costs are slightly more than the 1SM.

HYDROGRASSING WITH FIBER & LIME

How would the proportions, in the preceding example, be affected bgditigonal
requirement of 2000 pounds of lime per acre? Since it waswagat that the maximum
fiber that could be charged would cover just over one third acre¢cdiresponding
proportion of lime would be 700 pounds.

This brings the total granulars to 912 pounds, or well below the unit'sg@ile@ rating.
Therefore, the mix quantities do not exceed the machine's capacity andegtalalec
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HYDROGRASSING WITH BFM (FIBER MATRIX MATERIALS)

BONDED FIBER MATRIX PRODUCTS are comprised of a hydexiag type of
mulch, consisting of paper, wood or other products, or combinations, with higheslum
of 'bonding agents (Tackifiers).

The BFM provides an effective alternative to blanketing and othehadstwhere
erosion control methods are critical, and application sites areuttifior not easily
accessible. BFM's are specified where soil or silt erosemmot be tolerated. The
‘matrix’ is created by applying the material in a &iag manner, where a high-density
interlocking mat is formed, thus controls the moisture at the seedrggion zone, and
without disturbing the soil texture.

Usual applications require the seed and granulars are appliedtraghes 1ISMM
(Modified One Step Method) to assure seed to soil contact. kHedénsities of the
matrix mixtures are dependent upon operator capability. Mechanmatided materials
(MBFM) include synthetic fibers materials, with tackifiadded for water holding
capability. Mechanically bonded materials will require mininoal no curing time,
dramatically improving application cycle times.

BFM material application rates are usually very high, by comspa to standard
hydroseeding applications. Applications of 2000 to 4000 Ibs. per acresaed for
critical areas and will vary with erodable water velocity predictions.

Care must be taken when mixing BFM products. The mateaalufacturers should be
consulted for mixing recommendations and application rates.
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FIBER MULCH LOAD RATE COMPARISONS

EQUIP MULCH REQ'D TANK LOADS PER ACRE
WATER VOL. PER ACRE 30LBS/100 35LBS/100 40LBS/100 * 45LBS/100 50LBS/100
1000 16.67 14.29 12.50 11.11 10.00
1200 o 20.00 o 17.14 o 15.00 o 13.33 x 12.00
c c c c
200 1500 & 25.00 & 21.43 s 18.75 & 16.67 ‘\7‘: 15.00
2] 2] 1) 2]
1700 = 28.33 = 24.29 = 21.25 = 18.89 = 17.00
o o o o Q
2000 © 33.33 ~ 28.57 @ 25.00 © 22.22 S 20.00
3000 50.00 42.86 37.50 33.33 30.00
1000 6.67 5.71 5.00 4.44 4.00
1200 ~ 8.00 ~ 6.86 X~ 6.00 ~ 5.33 x 4.80
G G & G &
500 1500 E 10.00 E 8.57 E 7.50 E 6.67 E 6.00
1700 = 11.33 " 9.71 S 8.50 o 7.56 S 6.80
2000 = 13.33 — 11.43 b 10.00 ~ 8.89 N 8.00
3000 20.00 17.14 15.00 13.33 12.00
1000 3.00 2.86 2.50 2.22 2.00
1200 X~ 3.60 X~ 3.43 ~ 3.00 X~ 2.67 ~ 2.40
G G 8 G 8
1000 1500 = 4.50 = 4.29 < 3.75 = 3.33 < 3.00
9 9 S 9 E]
1700 S 5.10 S 4.86 = 4.25 S 3.78 = 3.40
o L o Ln o
2000 ® 6.00 ™ 5.71 < 5.00 < 4.44 o) 4.00
3000 9.00 8.57 7.50 6.67 6.00
1000 2.31 2.20 1.92 1.71 1.54
1200 ~ 2.77 ~ 2.64 X~ 2.31 ~ 2.05 x 1.85
G G & G &
1300 1500 § 3.46 § 3.30 E 2.88 § 2.56 E 2.31
1700 S 3.92 o 3.74 S 3.27 o 2.91 3 2.62
2000 & 4.62 < 4.40 o 3.85 e 3.42 @ 3.08
3000 6.92 6.59 5.77 5.13 4.62
1000 2.00 1.90 1.54 1.48 1.33
1200 x 2.40 x 2.29 x 1.85 x 1.78 x 1.60
1500 g 3.00 g 2.86 g 2.31 g 555 g 2.00
1500 2 : 2 ' 2 : 2 : 2 :
1700 é 3.40 é 3.24 é 2.62 E 2.52 é 2.27
2000 <~ 4.00 0 3.81 © 3.08 © 2.96 ~ 2.67
3000 6.00 5.71 4.62 4.44 4.00
1000 1.50 1.43 1.25 1.11 1.00
1200 c 1.80 ~ 1.71 ~ 1.50 ~ 1.33 x 1.20
S & & G 8
2000 1500 5 2.25 < 2.14 < 1.88 < 1.67 5 1.50
Q0 o
1700 o 2.55 = 2.43 = 213 = 1.89 o 1.70
et S S S S
2000 3.00 ~ 2.86 © 2.50 > 2.22 S 2.00
3000 4.50 4.29 3.75 3.33 3.00
1000 1.00 0.95 0.83 0.74 0.67
1200 x 1.20 § 1.14 § 1.00 % 0.89 § 0.80
1500 < 1.50 B 1.43 = 1.25 B 1.11 = 1.00
3000 8 2 2 o o]
1700 é 1.70 = 1.62 S 1.42 = 1.26 S 1.13
2000 > 2.00 S 1.90 8 1.67 b 1.48 =] 1.33
3000 3.00 2.86 2.50 2.22 2.00
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Hay or straw mulches can be economical by comparison
to hydraulically applied mulches. Application rates for
hay and straw mulches are usual at 3000-4000 lbs. per
acre.

Power Mulchers (models rated from 2 to more
than 20 tons per hour) can be utilized to broadcast these
mulches quickly, thereby reducing the labor-hours on
the site, and minimizing the water requirements
dramatically.

Newly applied hay or straw mulches are subject to
displacement by the forces of wind and rain, unless
properly anchored. Tacking is an effective method of
‘insurance’, minimizing this displacement potential.

The modelHG-13GX2 Hydrograssermay be used to apply binders or tackifiers to
hay or straw mulches already placed. The most common tacKifieles use specially
formulated powders that are known as hydrophilic colloids. Theguaokly hydrated by
the agitation produced by thmixing jets. Typical tackifier slurry contains 50-100
pounds of paper or wood fiber mulch per acre. The addition of the procelssed f
provides two benefits. First, the green dye used to color the mulslesss a spotting
agent, to assist the operator in gauging placement. Second, tietediters of the fiber
mulch serve to link the slurry droplets together as they asyesprover the long fiber
mulch mat. The resultant viscous slurry is then applied as an pnagr t® the previously
applied hay or straw mulch. Broadcasting at the lowered presstirdange droplets
assures that the ‘splat’ will bond the long fiber strands, asaseakducing the amount of
material required.

Using TRACER™ Tackifier as a mulch binder, the following mix is suggested
per tank load for flat areas:

Amendments Per Batch

WATER=800-1000 gal.
TRACER™ Tackifier = 10 Ibs.
FIBER = 50-100 Ibs.

The 1300-gallon working volume would then be capable of a full two-acre application.
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CHARGING SEQUENCE

Pouring amendments into the machine is not arbitrary. Experience afedepce will
dictate the sequence. Normally charging may start with abtburtdaof a tank of water to
utilize the remaining fill time. The procedure outlined under TRain’ on pg. 18,
should be routinely followed prior to starting the charging sequeBe#ore starting the
unit, make sure all system valves are in the 'off' position. Qtented, inspect the
operation of the hydro-jets as well as the grinder assembdytirfely inspect the spray
boom discharge and hose(s) before committing to a complete charge.

WARNING! DO NOT ATTEMPT TO LOAD OR CHARGE THE UNIT WHILE IN
TRANSIT. LOAD ONLY WHEN PARKED ON LEVEL GROUND.

CHARGING WATER

The machine fill assembly provides easy control of fill water fronttsleurces.

Connect a fill pump or hydrant hose to the fill pipe connection. Once the fill water source
has been actuated, turn the lower ball valve on. After boarding the tank the Wwagear fil

be controlled by actuating the top fill valve. When the tank is approximately 1/3nfudl, s

off the top fill valve to start the machine and complete the system inspection@s note
under ‘Trial Run’. If everything appears to be in order, resume the fill whilgictgpthe

slurry materials. When the fill is complete turn off the tank top valve; a gdrase may

be connected to the bib to clean up spilled materials.

LOADING GRANULAR MATERIALS

Bagged granular materials are quickly loaded by slashing itielenof the bag on the
bag breaker bar in the forward hatch and lifting on the ends to pour rigeeials

directly into the hatch. Care must be taken to insure that onlgatients fall into the
tank. Empty bags, as well as scraps and pieces may cause serious plugs.

LOADING FIBER MULCH

Fiber mulch is usually packaged in heat sealed bales or plastic lined papemippgst S
the bale on the grinder hatch lid, cut the packaging from the bale with a razor or knife,
around the middle, and then slide the packaging off and away from the bale. Take care
not to drop the packaging into the slurry. Break the bale section into the hatch opening
allowing the mulch to drop onto the rotating grinder. The engine may be ‘revved up' as
the slurry thickens, to maintain adequate agitation. Use care to insure tlzasiffater

is charged as each bale of fiber is introduced. Turn off the grinder/blendemtacitgeo
observe and assure that the baled material is separating and dispersed tatthg agi
slurry. Turn the grinder/blender on until the materials are fully wetted. @ese
grinder/blender supply valve and allow a few minutes mixing to incorporate atipgloa
materials.
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MIXING TACKIFIER

TRACER™ Tackifier should be added to the charged 1/3 tank fill of water
beforethe fiber is loaded, allowing the material to fully hydratd disperse in the water.
Slowly pour the tackifier into the tank directly though the loadinghhtgtking care not to
allow clumps to form. The tackifier will be uniformly mixed Wwithe fiber mulch
material as the charging cycle is completed.

curing. Wash down and wipe surfaces where producth  as been unintentionally
sprayed or applied. This is especially important wh  ile working on or around the
machinery.

@ NOTICE! Binder (tackifier) products, when hydrated, are extremely slippery before

LOADING SEED

Virtually any turf seed variety can be mixed and broadcasgusie Hydrograsser. One
of the inherent advantages to hydraulically applied seed slurries, iettiegmof the seed
hull, thereby promoting germination. The seed can be loaded atra@yhtwever it is
often added near the end of charging cycle. Run the grinder/bliemdefew minutes to
draw the seed off the surface and incorporate into the slurry.

OTHER AMENDMENTS
When mixing additional ingredients into the batch, always consult the material
manufacturers recommendatiomae HG-13GX2 Hydrograsser canbe

utilized to mix and distribute a variety of other materials for alterapplicationglue to its
functionally simple design. Be sure to follow the material manufacturer’s
recommendations for mixing, broadcasting, and cleanup.

ONCE CHARGING IS COMPLETE , turn off the grinder/blender momentarily to
check the uniformity of the slurry. Resume until the slurry appears uniform. When the
mixture appears evenly distributed, discharging will proceed. Seldom is morévéhan f
minutes mixing time required for adequate batching.

Different types of material will require adjustment in mixing time arat@dures.

Often, complete mixing occurs during the transport time from the fill (aingrgite to
the placement area.
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TACKIFIER

Tackifier as an ingredient in the hydrograssing slurry is often teari@nder. The binder
(glue) adheres to the fibers creating a permeable mat like falaaradl for controlled

air circulation and light passage. Some hydraulic mulch products incorporafeetadhi
the blended packaging, however control of the application rates are minimal. These
products are ideal for situations where specifications are not exactthg,here the site
can be monitored for unforeseen complexities.

As with mulch rates, depending on site conditions, more or less tackifier matayidde
required for particular scenarios. Sloped sites are subject to wind and watet run of
unprotected flats may have a significant exposure situation, and combinatidrasites
multiple application conditions; all having considerably different requirements.
Using a quality multipurpose product assures that specifications can be mett®revha
the specific conditions require. Quality tackifiers can reduce irrigatioaramcies
under certain circumstances.

When used to secure hay or straw mulch, a tackifier is defined as glue appheavas-a
spray onto the mulch serving as a bonding medium. The individual strands are stuck or
'tacked’ together to form a continuous mat. Tackifier application rateswthrthe

product but sufficient quantities should be used to prevent the mat from lifting from the
prepared soil surface.

The preferred method for applying tackifier slurry is to broadcast the sipwsgrd at

low pressure forming large droplets. The large droplets ‘splat’ onto the lomgfibads
then weep through and adhere to the underlying prepared seedbed, locking the mat in
place as the tackifier mixture cures.

Broadcasting the slurry mixture at a high pressure will cause thei¢ad¢kiset on top of
the previously applied mulch material, and would require substantially moraaheter
form an effective ‘paperweight’.

Originally, emulsified asphalt was used as the preferred material ftingdiay or straw
mulch in place. The ‘tar’ would remain plastic enough to weep into the mat, linking the
strands before curing. Although contractors still use this oil based taclgfiese ihas
become less common due to high cost, environmental concerns, availability prafdems a
the associated cleanup liabilities in congested areas.

The emulsion spray system option offered on some Power Mulcher models are utilized to

spray the tackifier into the discharged mulch as it is placed. Cleanup and maint@hance
the application equipment is costly and labor intensive.
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The alternative ‘environmentally friendly’ tackifiers are availableither liquid or
powder form, yet both are always applied in a liquid slurry state throughradigdser,
Tackifier Applicator or a similar mixing/spraying apparatus.

Hydraulic mulch alone can be applied as a tackifier sprayed onto hay or sthew at t
recommended rate of 700-850 pounds per acre. These applications are water irgensive a
noted in the one step seeding process; sufficient water is required to slurrpatckist

the material. As Hydraulic mulch alone will dry out in the ambient climatecirbes

less effective as the water weight diminishes. Without tackifier thaleysfdo not have
sufficient tenacity to secure the mulch from wind or rain events.

Tackifiers used with hydraulic mulch dramatically reduce materiplirements and

increase the effectiveness of the application. As little as one 40-50 Ib. bag of anlch c

be applied for a one acre application. The fiber mulch dye serves as a agentdor

the operator to gauge the application, and the short fibers enhance the droplet adhesion of
the tackifier product.
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TRACER™ TACKIFIER

" $% %& ' ( )

PRODUCT USES

Hydraulic Seeding - Construction and Development
Erosion Control - Roadway vegetation installation
Storm Water Run-off - Alternate Daily Cover (ADC) in Landfills
Slope Stabilization - Non traffic path and road surfaces
Dust Control - Agricultural soil displacement protection
Silt Control - Forestry and Logging site remediation
APPLICATION
/ 01230!
01230!
01230!
3
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MIXING INSTRUCTIONS

4 5# A
TRACER™ Tackifier

~

APPLICATION RATES

Erosion Control, Hydraulic Seeding

Mix and apply TRACER™ Tackifier at a rate ob pounds per
acre. Add 1 Ib. of TRACER™ Tackifier for each 300 Ibs of
fiber mulch. The application of TRACER™ Tackifier will

enhance the performance of hydraulic mulches.

Hay and Straw Tacking
Mix and apply TRACER™ Tackifier at a rate ob pounds per
acre. Mix TRACER™ Tackifier at a rate of 5 pounds with 500
gallons of water and 40-50 pounds of processed fiber mulch material.
Broadcast at low pressure to assure large droplet dispersion.

Storm Water Run-off

TRACER™ Tackifier may be applied at a rate of 5 pounds per

acre to aid in the prevention of sheet erosion and to control sediment
runoff.

Alternate Daily Cover (ADC)
Add 1 pound of TRACER™ Tackifier to each 5000 sq ft.
application of ADC mixture.

Furrow erosion induced by irrigation
Apply 2 pounds of TRACER™ Tackifier to the head of each
one-acre furrow.
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PRODUCT NOTES & CAUTIONS

899 #
9 490,.3

9 :3:838

2

8

SAFETY CAUTIONS

CAUTION! KEEP OUT OF REACH OF CHILDREN
AVOID prolonged contact with skin
Do not breathe dust or ingest.
KEEP OUT of eyes. If in eyes flush with clean water ~ for 15 minutes
and repeat as necessary.
If spilled rinse with water until clean. Clothingm  ay be washed in
normal fashion.
Spilled product may result in a SLIP HAZARD - clean  up spills
immediately; if wet spill, an absorbent such as ver  miculite may be
used to aid in clean up. Spilled materials may ber  ecovered and used
in the normal manner.
DO NOT apply to newly painted or paved surfaces - m  ay cause
slippery conditions when used in vehicular traffic areas.

MORE INFORMATION
MSDS are available either

on line athttp://www. .com
by Fax ,Email or call
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SPRAYING

A Hydrograsser slurry application is very similar to sppainting. Experience and
practice will serve to develop a good application technique. Care should be takemlto a
too little material in one area and too much in others.

By following a few simple guidelines, a proper uniform coverage can be dssure

Measure and stake out the area to be covered. The area to bel eulidre determined
by the materials charged and the job specifications. Novieeatgps may be trained by
mixing a sample 1/4-acre batch of slurry in the Hydrograsser.

Select the long range spray nozzle and assemble the spraydtoomloop as described
in ‘Trial Run’. Check to make sure all connections are secuepae and mix the slurry
as described in the sections under ‘Charging Sequence”.

The furthest, most remote point should be covered first. Fully opesptiag valve.
Control the spray range by adjusting the engine RPM. Rev thieeehg reach the
furthest point. Conversely, cut back the engine throttle to reduspthg range for close
work. Throttling of the spray valve will cause premature weahervalve seals and will
require repair or replacement of the valve.

Spray the described area in a crisscross manner, first fribnboleight, then top to
bottom. Work the slurry placement from the most distant to closa&sg} asly half of the
slurry mixture. As the application moves closer to the machindaexe the nozzles to
provide the most productive coverage.

Check the tank slurry level frequently to gauge the amount of iadadgplied. Visually
inspect the application area to assure uniform placement. Ovetseralescribed area
with the remaining slurry as before, to complete the coverage.

When the slurry level drops to the point of surging, the pump hasdqgstinte. Shut off
the spray valve, and then reduce the throttle to allow the engirekdefore shutting
off.

With the site completed, take note of the color and wetness optthgesl area. This will
serve as a gauge to the operator's eye, for future applications.

At this point the liquid available to the pump is insufficient tadine remaining slurry
materials. The rebatching procedure will serve to disburse andate the residuals left
in the tank. DO NOT rev the engine to attempt to pump out the mergamaterials.
Sufficient water must be present to keep the semisolid mlatémissuspension. If the
liquid has been pumped out, the materials will settle. Water mustharged to suspend
and mix the remaining slurry ingredients.
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REBATCHING

After every load there will be residuals left in the tank. Saompensation must be
made during subsequent recharges due to this residual build up. phrsigslarly true
when using fiber mulches. Indications of excessive build up include pdatiagj slow
mixing, or plugging after consecutive rebatching. The simplest tov avoid excessive
residual problems is to cut back on the amount of material to be aydstifnating the
guantity of material left in the tank after the prior load. Filneich materials swell when
wetted. Once the liquid has been discharged additional water wigoéred to disperse
the remaining material. Granular fill materials from teaérs will also settle in the sump.
Remove any excessive build up before recharging the unit.

Begin the recharge cycle by repeating the procedure outlined @ideging Sequence’.
When the water level is approximately 1/3 full, start the engitkinspect the operation
of the agitator stream. Also, open the control valve to actuatielehder. The residuals
from the preceding load should be disbursed and practically unnaticde rolling
water. If all does not appear to be in proper working order, stop fdliptry to establish
why. The small amount of effort expended at this point will gaeeinconvenience of
working out a solution with a full load. The materials can now begelsonce these
residuals have been thinned out and dispersed in the slurry.

Excessive fiber mulch residuals may indicate a wetting problette mulch is not

absorbing sufficient water to slurry, check the hardness (nhinerdent) of the source
water. Addition of a surfactant or "wetting agent”, or acidifiéi allow the mulch to

absorb water faster and create uniform slurry. If a continualueduildup occurs, it is
simply due to overloading. The logical correction is to adjust ither imulch to water
ratio, thus producing a more pumpable mixture. It is worthwhile repeating:

@ MAKE YOUR INSPECTIONS BEFORE COMMITTING TO A COMPLE TE TANK FILL!

REMOTE SPRAYING

On the flat, up to 300 feet of hose may be attached directly.ethete (hose end) spray
valve is used to control the flow. (Although, contrary to recomnenasdve use,
practicality dictates that periodic replacement of the valutveighs the expense of
another man stationed to control the engine speed).

Remote spraying has limitations. As with the spray boom operdiwd, volume and
pressure is controlled by the engine speed. As additional hosthdeagg added the
frictional pressure drop will increase. This means lower sores at the nozzle and
reduced spray range. If the hose is extended upward, over a rockypodbr example,
the additional vertical lift will reduce nozzle pressure, theralntying back on effective
spray range. A compromise has to be achieved between floprassure to satisfy the
requirements allowing this attachment to be fully effective.
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On tank pump out be sure to close the remote spray valve (at thera)s&hile it still
contains slurry. This keeps the slurry in a fluid and pumpable stagm 3hut off the
supply valve at the machine. Recoil the hose without draining trex.wdthough heavy,
this insures that the contained slurry will stay wet and pumpdbteeferred, the tank
may be partially filled with water then pumped through to cldsn hose. Once the
residuals have been purged from the hose, the valve can then be tetoapain the
remaining liquid.

HOSE REEL OPTION

An option for remote spray flexibility is an electric rewind &asel package. This option
can be operated from ground level, with the additional advantage of m@yidiver to
assist in retracting the hose, and a drum providing fixed storageda®tapackages
include 100 or 200 ft. of 1-1/4 or 1-1/2" black abrasion resistant hose, caupledy
female full flow (internally swaged) for easy connect and disatnme quick-coupled
remote spray valve assembly is installed at the hose end fiat@peontrol of the spray
application (ref: Remote Spraying). Up to 300 feet of 1-1/4" retefbiwater hose can
be contained on the reel.

Other optional packages are available to suit almost any situation.

Collapsible (fire) hose is not recommended for use on reels betaeseicts flow when
coiled.

Heavy fiber mixtures must be kept wet to prevent the matiedal dewatering in the
hose. If circumstances will require extended idle times wipl@aysng, turn off the
remote (hose end) spray valve completely, and then turn off theysuglpk at the
machine.
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SPRAY BAR OPTION

The spray bar options are not intended for slurry use, but for disp@fsiiquids for dust
control, watering/feeding, deicing and washing applications, making the undalaedibr
multi-seasonal use. The individual nozzles provide a fan patteryn &tfaspray angle).
By adjusting the nozzle angles alternate spray flows can lievad. The rear spray
assemblies incorporate individual nozzle shut-off valves as welliak connect nozzle
couplings. The forward assembly normally utilizes fixed nozzléh whe support
brackets providing the spray angle adjustments. Each arrangprogides an infinite
variety of spray adjustments.

The rear spray bar mounts to the machine frame or chassistanttasd 'U-bolts and is
connected by hose to the spray boom discharge line.. A forward sprenapdre easily
mounted to the vehicle bumper with adjustable brackets and clamping analtss
connected by hose to the hydrograsser circulating manifold cleanout.

Each spray bar is actuated with a manually operated supply, \aldeincorporates a
strainer assembly to prevent residual Hydrograssing matdéreah discharge during the
spray bar cycle.

As with routine Hydrograsser operation; the fluid volume and presmer controlled by
the engine/pump RPM. Spray bar applications commonly require preasges at 10 to
20 psi, but may be adjusted much higher if required. A trial run @ir cleater is
recommended before operating the unit with solution. Fill the watitk approximately
three hundred gallons of water. Start the unit and set the enBiMet& slightly above
idle, then open the supply valve to the spray bar. Adjust the engiket®Rary the
intensity and volume of the spray pattern. The individual nozzleay(gatterns) may be
adjusted to provide the best spray coverage. Coordinate the spraewtthicle drivers
speed to determine the proper application rates. If the setafisgastory, the spray bar
can be turned off and the spray solution charged.

When changing from Hydrograssing slurry application s to spray bar operation,
care must be taken to flush and clean the tank of H  ydrograssing residuals
before charging the tank with spray bar solutions.

When the unit is returned to Hydrograssing service, be sure to close the suppbndalve
disconnect the supply hose to assure that contamination from granulars and fibers do not
enter the spray bar system. Routinely clean the strainer element. Btoatice from

buildup can cause damage to the strainer assembly.

Solenoid actuated spray bars offer remote conaphbility and therefore minimize crew requiremeAt&ab
operated’ remote switch, mounted on the vehiclé dasoviding on-off control of the spray systemtuates the
solenoid valve. The in-line strainer prevents realdyranulars and fibers from damaging the solexalde, which
controls the system flow.
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MAINTENANCE AND SERVICE
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HYDROGRASSER MAINTENANCE

Due to the simplified construction of Power Mulchers and Hydrograssers most
routine maintenance can be performed without the servicesighby skilled mechanic. In the
event the unit requires expertise beyond that which is covardhis manual, contact your
authorized servicing dealer.

If your dealer is not an authorized engine dealer, and the problemiise eetpted,
contact an authorized engine service center. Call your dmaler directly for the name of
your nearest engine service location.

The limited warranty, which follows, does not cover third party naared components.
Each engine manufacturer offers a limited warranty found in the engitiersef this manual.

ABOUT WARRANTY

The equipment warranty statement is provided as protection teatued customers, when or if
the situation occurs that a part or parts fail prematudelyng normal use and service. The
warranty period provided allows the purchaser to make clammefpair or replacement of the
parts deemed defective within that period. The procedure thatwiWill provide that claims
made, may be expedited promptly and that settlement will be made fairlynécably.

WARRANTY PROCEDURE AND FILING

1. NOTIFICATION - Promptly notify your dealer or of defect or failure and
confirm in writing.
2. AUTHORIZATION - Upon receipt of authorization from , initiate replacement

or repair under the terms and conditions of the warranty.

3. RETURN GOODS - Should part(s) be requested returned for inspection, obtain
authorization for return (RGA). Return part(s) to Inc., freight prepaid. A copy of
the return authorization should accompany the shipment.

4. SUBMIT - Claims submitted for warranty consideration will requigpies of the
notification, replacement part(s), invoice(s), and time record (WorkrDi@epies of any
additional correspondence with regard to the particular claiould be submitted as
well.

's obligation under the terms of the warranty shall be limiterbplacement or credit for
the part(s). On request parts must be returned for inspectioriedRé&hor must be considered
fair and reasonable regarding work performed. A work order tenerd will be required to
substantiate and validate any labor reimbursement requests.

Claims submitted which upon review are determined to be thensbpity of third parties will
be returned with instruction for forwarding to those parties.

Claims submitted for warranty consideration must be forwarded to  for review within 30

days of the date of claim or the claim will be considered invalid and voitkr8ent of any claim
will require that any prior claims or adjustments be settled.
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WARRANTY
The following warranty statement is provided to illustrate 's typical Warranty. To the
extent that there may be inconsistencies between this statemehagpbvided by the order
Terms and Conditions, the order Terms and Conditions shall apply.

. provides a limited one-year warranty on the machinery of its own mamgactu

. warrants to any buyer that the machinery shall be free of defectsanahar
workmanship during normal use and service for a period of one year from ttud slifgment to
the consumer. This warranty is not extended for machines placed intoserriaé.

Under this limited warranty, . shall within one week from the date of notification, (1)
initiate replacement or action for repair of the part(s) proven defaatmaterial OR
workmanship or, (2) direct the servicing dealer to investigate, reporthan authorize and
perform repair or, (3) on direct factory shipment, instruct the user, updicatdon of failure, to
perform his own repair with prior agreed upon back charges to . The choice of
alternatives shall remain the sole decision of

THIS WRITTEN WARRANTY IS THE ONLY WARRANTY MADE BY

IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PATRICULAR
PURPOSE, IF ANY, ARE LIMITED TO THE SAME TERM AS THIS WRITTEN
WARRANTY. CERTAIN STATES DO NOT ALLOW LIMITATIONS ON HOW LOIG
IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATIONS MAY NOT APR.Y.
HOWEVER, SOLELY WITH RESPECT TO THE BUYER, THE FOREGOING WRRNTY
IS IN LIEU OF ANY AND ALL IMPLIED WARRANTIES INCLUDING, WITHOUT
LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
ANY PARTICULAR PURPOSE AND IN LIEU OF ALL OTHER WARRANTIES
EXPRESSED OR IMPLIED, AND NO OTHER WARRANTY IS MADE OR AUTHQEED
TO BE MADE.

The user or dealer must promptly, within the limited warranty period, notify ., and
confirm in writing, the defects, allowing the Company to analyze theréailnd determine its
obligation under the warranty. Costs incurred by the user or dealer arebteoblecal, until
settlement under terms of this warranty. The Company reserves the option aghttteehave
all defective components returned, transportation prepaid, for inspection.

This limited warranty does not cover unsatisfactory performancélamrefaue to misuse or abuse
of the product, nor will be responsible for unsatisfactory performance or failure due
to improper adjustment or repair of the product. The specifications angptige and are not
warranties.

This limited warranty does not cover equipment and accessories ctamnaedfbby third parties.

. SHALL NOT BE RESPONSIBLE FOR CONSEQUENTIAL, SPECIAL,
CONTINGENT, INCIDENTAL OR ANY OTHER DAMAGES WHATSOEVER IN
CONNECTION WITH REPLACEMENT, REPAIR OR REFUND AS SET FORTH @BE.
CERTAIN STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATIOI OR
EXCLUSION MAY NOT APPLY. THIS WARRANTY GIVES YOU SPECIFIC LEA&L
RIGHTS AND YOU MAY ALSO HAVE OTHER RIGHTS IN ACCORDANCE WITH ®UR
STATE LAW.
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MAINTENANCE SCHEDULE

After each load, be sure to wash down any residual materifieismi over-sprayed onto
the machine. This is easiest accomplished during the wHteetiveen loads or when
rinsing residuals from the tank.

FIRST 4 HOURS

EVERY 4 HOURS

EVERY 20 HOURS

EVERY 40 HOURS

EVERY 80 HOURS:

Torque engine and pump mounting bolts.
Recheck pump/engine coupling alignment.
Torque coupling set screws.

Inspect pump seal/ lubricator.

Check engine controls.

Check engine fluid levels.

Inspect pump seal/ lubricator
Add grease as required.

Oil the engine throttle mechanisms.
Lubricate spray boom swivel joint.
Lubricate hose reel swivel joint.
Inspect and clean engine air cleaner.
Repeat the first 4 hours inspection.

Check engine oil and battery electrolytes.
Clean chaff and debris from engine cooling fins.

Tune up engine, change oil and filter.
Replace air cleaner cartridge.

Check pump impeller clearance.

Grease pump power frame bearings.

Grease grinder shaft bearings.

Inspect hoses and fittings for leakage or wear.

For specific ENGINE maintenance instructions,

DO NOT OVER-GREASE BEARINGS!
A SHOT OR TWO OF GREASE AT 80-100 HR. INTERVALS IS ADEQUATE!
please refer to the engine manufacturer's manual.

Please refer to the specific options descriptions and
corresponding parts pages for maintenance and service information.

Manual 11304005

Reinco, Inc 2006 Rev 02/2006



REINCO HYDROGRASSER - SAFETY- OPERATION- SERVICE- MANUAL

MAINTENANCE OVERVIEW

The life of your equipment investment relates directly to the care youtgive

By following the recommendations below, your new Hydrograsser should lastymairsy

BASIC

GENERAL.: Keep your machine clean. Inspect pump, lubricator, drive coupling,
engine, oil and air cleaner before and after each use. Remove all
dirt and chaff from the engine with a brush. Pay particular attention
to the engine air intake at the radiator chaff screen.

SAFETY: Perform a daily inspection of the machine from a safety viewpoint.

Replace safety decals when worn, faded or damaged.

HYDRO JETS: Routinely inspect the streams produced by the Hydro-jets. If the jet
is clogged, the circulating manifold must be removed and the jet
cleared of obstruction. Replacement of the jets will be required
when the orifice has been worn sufficiently to reduce system
pressure. The cast nozzle orifice measures 5/8"high X 3/4"long
oblong. Rounding of the oblong orifice is evidence of wear from
granulars. With the manifold removed, the worn jet is knocked out of
its retainer from inside of the tank. The replacement jet should be
aligned so that the flat of the orifice is even with the tank bottom.

PIPING: The grooved end piping and couplings allow for quick assembly and
disassembly of the system components when maintenance or
service is required. The molded gaskets allow for easy alignment of
the pipe clamps. When reinstalling the ¢ lamps, Coat the gaskets
with a non-absorbing grease to prevent pinching or tearing of the
gasket material. Threaded components must be assembled with a
thread sealant compound to assure ease of disassembly for future
service. Routinely inspect piping and connections for wear or
damages. Replace worn or potentially compromised component

completely.

DRIVE TRAIN

BEARINGS: The most common error committed by the casual operator is over
lubrication of bearings. A shot or two of grease (Fiske Lubri-plate
930-AA or equivalent) every 80 t0100 operating hours is adequate.
Periodically check locking collar set screws for tightness.

DRIVE The drive coupling transmits power to the blower and pump.

COUPLING: Excessive misalignment of the shafts (axial or angular) will produce

vibration. If so, realign coupling as necessary. Check the set
screws and connecting bolts every 100 operating hours for
loosening or other abnormality.
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ENGINE:

PUMP:

PUMP SEAL:

Manual 11304005

If the coupling becomes misaligned, contact your servicing dealer.
Otherwise, follow this procedure: Determine the direction and
degree of misalignment by measuring with a caliper or divider
around the periphery of the drive coupling flanges. If the gap is
measured on the top of the driven coupling flange, this indicates
that the shaft[s] have shifted downwards. If a gap is measured in
the side of the driven flange this indicates that either the pump
assembly has shifted, or the driven shaft (engine) has shifted.

If misalignment is detected, determine whether to adjust the pump
or engine [shim as required]. Make the adjustment, and then re-
measure the two coupling flanges. If the gap is eliminated, tighten
all bolts and again check alignment. If coupling is aligned, start
engine and check for vibration. If vibration exists contact your
servicing dealer or the factory for assistance.

For more information on coupling alignment, see "DRIVE
COUPLING ALIGNMENT" .

Daily inspection involves checking oil level, air cleaner and
removing dirt and chaff from engine cowl. Refer to engine manual
for the manufacturer’'s maintenance schedule and further details.

A governor setting limits the rpm nominally at 2600 under load. If
the max RPM exceeds 2600, readjust this setting. Recheck the
engine RPM setting any time engine service is performed (i.e.
replacement throttle control, engine tune up, etc.)

The pump provides both agitation and discharge pressure. Should
the system pressure or spray range drop off suddenly, the pump
impeller may be clogged. If the drop is over a period of time, the
pump impeller is worn and requires adjustment or replacement.
(Note: If the impeller is worn, the hydro-jets will be worn similarly).

Should the mechanical seal fail; the first indication will be dripping

slurry from the seal area of the pump. Replacement must be made
immediately or the shaft and bearings may be ruined.
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BLENDER ASSEMBLY

GENERAL:

HYDRO JET:

Daily inspection includes checking hoses and fittings for leakage. Do
not operate the blender system with leaking hoses or fittings.
Remedy by replacing the failing component completely.

Inspect the grinder teeth and bolts for loosening or breaking.
Replace the grinder teeth when worn.

Periodically inspect the grinder drive hydro-jet nozzle for wear.
Replace as required. Check the alignment of the stream driving the
grinder/blender, adjust as required. Torque the bearing and aligning
collar set screws.

If the grinder stops, the supply valve or line may be obstructed. Shut
down the engine. Inspect and remove any obstructions.

DISCHARGE ASSEMBLY

RANGE:

ROTATION:

Manual 11304005

Discharge range is controlled by engine speed. Check engine RPM. If
not 2600, reset the throttle/governor control.

Wear from abrasives will reduce system-operating pressure. Check
pump impeller clearance and adjust as required. Inspect hydro-jet
nozzles for wear, replace as required.

If the boom swivel becomes hard to turn, the seals and/or the ball

races may be worn from slurry granulars. Clean and determine if
replacement of the swivel joint packing is required.
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problems, which usually can be corrected, with a minimum of effort

SYMPTOM

NO SPRAY AND NO
AGITATION

NO SPRAY,
AGITATION
NORMAL

LOW SYSTEM
PRESSURE

GRINDER DOES
NOT TURN OR
STALLS

TROUBLE SHOOTING

There are occasions when the operation of the HYDROGRASSERohde at its peak. Wear
is a factor that must be considered depending on usage. Many hiovesver, other conditions
may affect performance. The following are examples of outwiadications of potential

POSSIBLE CAUSE

WATER LEVEL TO LOW

PIPING OBSTRUCTED

OBSTRUCTION AT PUMP
IMPELLER

PUMP FAILURE
DRIVE COUPLING
FAILURE

SPRAY BOOM PIPING
OBSTRUCTED

HOSE OBSTRUCTED
IMPELLER OUT OF
ADJUSTMENT

IMPELLER WORN BEYOND
ADJUSTMENT RANGE

HYDRO-JETS WORN

LOW ENGINE RPM

SUPPLY LINE.
OBSTRUCTED
AIR ENTRAINED IN LIQUID

WORN OR LEAKING
SUPPLY VALVE
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POSSIBLE REMEDY

ADD WATER

DETERMINE LOCATION AND CLEAR
OBSTRUCTION

ADD WATER TO RESIDUAL SLURRY
BEFORE RESTARTING UNIT

CLEAR OBSTRUCTION

DETERMINE CAUSE. REPAIR AS
REQUIRED

DETERMINE CAUSE. REPAIR AS
REQUIRED

DETERMINE LOCATION AND. CLEAR
OBSTRUCTION

DETERMINE LOCATION AND CLEAR
OBSTRUCTION

ADJUST IMPELLER CLEARANCE
REPLACE IMPELLER

REPLACE HYDRO-JETS
SERVICE ENGINE TO OBTAIN

OPERATING PRESSURE UNDER LOAD

DETERMINE LOCATION AND CLEAR
OBSTRUCTION

CHECK SLURRY LEVEL

REPLACE SUPPLY VALVE

Reinco, Inc 2006

REFERENCE:

STARTUP/ TRIAL RUN

REBATCHING

MAINTENANCE OVERVIEW

PUMP MAINTENANCE

COUPLING ALIGNMENT OR

REPLACEMENT

REBATCHING

REMOTE SPRAYING

MAINTENANCE OVERVIEW

PUMP MAINTENANCE

HYDRO JET REPLACEMENT

MAINTENANCE OVERVIEW

GRINDER ASSEMBLY

AERATION

BALL VALVE SERVICING
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SYMPTOM

POOR
AGITATION

SHORT RANGE

PLUGGING

PLUGGING ON
RELOADS ONLY

ENGINE / PUMP
VIBRATION
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POSSIBLE CAUSE

LOW SYSTEM PRESSURE

JETS OBSTRUCTED

WORN JETS

ENGINE RUNNING TO
SLOW

DISCHARGE VALVES
OPEN OR WORN

LOW SYSTEM PRESSURE

GRINDER SUPPLY VALVE
LEFT OPEN OR WORN

PLUG OR RESTRICTION IN
SUCTION LINE

IMPELLER OBSTRUCTED

UNIT LOADED ABOVE

RATED CAPACITIES

MATERIALS CONTAIN
CONTAMINANTS

MULCH NOT WETTING

IMPROPER LOADING
PROCEDURES

LOW SYSTEM PRESSURE
IMPROPER ALLOWANCE

FOR RESIDUALS LEFT IN

TANK

OBSTRUCTION CAUSING
IMPELLER IMBALANCE

PUMP BEARING FAILURE

ENGINE RUNNING ROUGH

DRIVE COUPLING
FAILURE

Manual 11304005

POSSIBLE REMEDY

DETERMINE AND CORRECT CAUSE

REMOVE OBSTRUCTION

REPLACE JETS

DETERMINE AND CORRECT CAUSE

CLOSE DISCHARGE VALVE AND/OR
REPLACE IF WORN

DETERMINE AND CORRECT CAUSE

CLOSE GRINDER SUPPLY VALVE
AND/OR REPLACE IF WORN

DETERMINE LOCATION OF PLUG. CLEAR
OBSTRUCTION

REMOVE OBSTRUCTION

LOAD UNIT PROPERLY PER RATINGS
CONTACT MATERIALS SUPPLIER FOR
ASSISTANCE

ADD WETTING AGENT

CONTACT MULCH SUPPLIER FOR
ASSISTANCE

CHARGE MACHINE IN PROPER
SEQUENCE

DETERMINE AND CORRECT CAUSE
RE-BATCH FOLLOWING CORRECT
PROCEDURES, ALLOWING FOR
MATERIAL STILL IN TANK

REMOVE OBSTRUCTION

INSPECT BEARING ASSEMBLIES AND
REPLACE IF REQUIRED

SERVICE ENGINE

INSPECT COUPLING FOR WEAR OR
MISALIGNMENT -SERVICE AS REQUIRED

,Inc 2006

REFERENCE:

LOW SYSTEM PRESSURE

HYDRO JETS

HYDRO JETS

ENGINE

BALL VALVE SERVICING

LOW SYSTEM PRESSURE

BALL VALVE SERVICING

REBATCHING

MAINTENANCE
OVERVIEW

MIX PREPARATION

REBATCHING

REBATCHING

REBATCHING

CHARGING SEQUENCE

LOW SYSTEM PRESSURE

REBATCHING

MAINTENANCE
OVERVIEW

PUMP MAINTENANCE
MAINTENANCE
OVERVIEW

COUPLING ALIGNMENT
OR REPLACEMENT
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SERVICING THE HYDROGRASSER

GRINDER/BLENDER ASSEMBLY

Daily inspection includes checking the system hoses and fittingtedtss. Do not
operate the system with leaking hoses or fitting s. Remedsefiacing the failing
component completely.

The grinder supply valve must be operated either completely opdémsedc Operating
the grinder by partially opening the valve will quickly wear teats and internal parts
due to the granular materials being pumped. Replace the worn valve completely.

The blender is supported by two sealed pillow block bearings. Peailyditcspect these
bearings for wear. The blender assembly should not be operatedhehgnrry level is
below the bottom blender blades. Bending of the shaft from whipping ouayr.
Excessive vibration from the bent shaft will quickly wear theftshearings. If
replacement of the shaft or bearings is required, be sure tothéggrinder wheel with
the drive jet. Make sure the bearing-locking collar set sc@vd coupling setscrews are
torqued when adjustments are made.

HYDRO-JET NOZZLES

Periodic inspection of the mixing nozzles will assure systefioqmeance over the life of
the machine. The Hydro-jet nozzles, or agitator jets, are @userto retainer nipples on
the tank wall near the bottom of the tank. The tank nipple weldreeasiricted to retain
the nozzle. The grinder supply nozzles are retained simitathei supply line assembly.
These nozzles are tapered internally to provide the agitatingsysee The slurry
granulars flowing through the agitator nozzles cause eventualameaenlargement of
the port, reducing overall system pressure ratings. It is impaxardalize that if the
Hydro-jet nozzle requires replacement, the pump impeller typicall also require
adjustment, and visa versa.

Replacement of the agitator nozzle requires that the worn nszdlészen outward from
the retaining nipple. The new nozzle is installed with the tapene facing into the tank.
Apply caulk or sealing compound to the inside of the retainer nipple wis&lling the
nozzle. Adjust the nozzle port to maintain a horizontal flow. Filluhi partially with
water, sufficient to cover the jets, start the engine and inipegdiping connections for
leaks and the jet streams for proper direction.
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DRIVE COUPLING SERVICE

When servicing the coupling, it is important that the centerlirteefiriven shaft be true
to the centerline of the driver shaft. Wear on the flexibégneint due to the axial and
radial misalignments will be avoided with proper alignment.

COUPLING SHOULD BE ALIGNED WITHIN .005" PARALLEL AND .092"ANGULA R.

1. To check PARALLEL drive coupling alignment, use a notched straaglge
(notch should be sufficient to clear the center member) and a fgrige. Place
the straight edge across the two coupling flanges and measureatheum
offset at various points around the periphery of the coupling withoutrmgttite
coupling. If the maximum offset exceeds .005", realign the shafts.

2. To check ANGULAR drive coupling alignment, a micrometer or calipest be
used. Measure from the outside of one flange to the outside afthiee at
intervals around the periphery of the coupling. Determine the maxirand
minimum dimensions without rotating the coupling. The difference dmtwhe
maximum and minimum must not exceed .092". If correction is reqbreslre
to recheck the parallel alignment.

3. In the field, the angular measurements may be approximatbdaviépe or ruler.
Use opposite reference positions on the driven shaft flange, measiori
respective locations on the perimeter of the coupling flangen@rside). The

variations should be limited to 1/32". However, this method should be rechecke

as soon as possible as indicatiede.

COUPLING ALIGNMENT OR REPLACEMENT
It should not be necessary to replace any parts on the drivergpagkembly, provided
that misalignment is discovered at the onset. The following proceduess the method
to replace an entire coupling assembly, and may also be usedwde for alignment
also.

1. Inspect the coupling assembly for damage. Secure replacements as required

2. Remove any protective coatings or lubricants from bores, matingcssrfand
fasteners. De-burr any marred surfaces and edges.

3. Slide one coupling flange onto each shaft. The keys must fit snuglyldbthe fit
be loose, find out why and correct before proceeding further. Nestle¢bge
(flexible element) with metal ring within one flange. Draw tlveo flanges
together with some clearance between the element and flangeexal/32"
total or 1/64" per side). Center the flanges between the twasshain, using a
thread locking resin, torque the set screws on the flanges securely.

4. Check parallel and angular alignment as described above. Shoudtigimeent
be within specifications, proceed to step 6.

5. Loosen bearing and/or engine bolts, as required, to shim to corredigient.
Torque the bearing and engine fasteners, and then repeat stepsdute the
alignment is maintained.

6. Recheck to insure that all fasteners and setscrews are securelgtorque

Manual 11304005 ,Inc 2006
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SWIVEL JOINT SERVICE INSTRUCTIONS

Repacking the swivel joint assembly is required when the joifs be@&e become worn
from slurry granulars or fatigue causes excessive leakingnofRethe complete swivel
joint assembly from the spray boom piping and follow the procedure outlined below:

1.

Remove swivel joint service plugs and squirt solvent into each cvitgduce
grease.

Rotate the tailpiece to remove balls from races, collectinddfiie on a rag, as
they fall from the service port. A pair of long nosed plierpemcil magnet may
be required to remove any stubborn balls.

With the balls removed, the tailpieces will separate from lhbdy section.
Remove the worn seal from the body sections, and the 'O’ ringsHeotailpiece.
Thoroughly clean all surfaces of grease, grit and dirt.

Coat all surfaces with light machine oil and install the new seals.

Replace the tailpieces into the body section with a sliglst twiassure seating of
the new seals.

Insert the balls through the service ports, swinging the tailga®mpletely
load the races.

Replace the service plugs. If binding occurs, back off the plugs slightly.

Lubricate the assembly with #1 consistency waterproof greaseateRtte
tailpiece to insure adequate lubrication. DO NOT FORCE GREASE.

BALL VALVE SERVICING

ALL VALVES USED IN THIS APPLICATION ARE ‘FULL FLOW*BALL TYPE VALVES
ALLOWING QUICK ON-OFF CONTROL OF THE SLURRY FLOW.
Partially opening or closing the valves will quickly cause the ball and or the s@ats to

wear from the slurry granulars.

Replacement of the entire valve is recommended at this poiqairRe replacement of
the worn parts is not often economical or effective.
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HOUSEKEEPING

None of the ingredients used in the typical Hydrograssing mix atieyarly corrosive,
but allowing them to cake and collect both inside and out of the newhincontribute
to premature deterioration. Make it a practice to hose youdaonih with clear water on
a daily basis to prevent this. If a load or portion thereof isistthe tank, it can usually
remain overnight or even two, without damage. One of the outstandingc@raatues
of Hydro-jet mixing is the ability to pick up dormant or settledds relatively easily.
However, with the tank empty, and having been given a good wash dowrns tieee
procedure to follow to prepare the inside of the tank and associated fopiwork the
next day.

Fill the tank about 1/3 full. Start the engine; run at a modedée Open the circulation
supply valve for a burst or two, run some of the fill through the spray hose(s), disghargi
into the tank hatch to dilute residuals which may settle in the coiled

If the residual slurry is thin and moving freely, the machine cashioié down with the
water remaining for the night. If the layover is going to exterdaflonger period, the
weekend, or 3 to 4 days, or during hot weather, the following additice@d should be
taken:

Pump out the 1/3 tank load of weak slurry. Discharge the thinned slurrytiose
previously treated area to utilize the residual materials. @peisump cap to drain the
remaining residuals.

Close all valves and refill as described above. Actuate the ceatu@s and again flush
the lines with intermittent discharges. Then pump out the rinsatpletmty. To save
time, remove the spray nozzle or hose valve assembly to get higher flows.

Turn off the engine, open the sump drain cap and manifold drain capw#stndown
and rinse the unit inside and out.

Manual 11304005 ,Inc 2006
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WINTERIZING AND STORAGE

When the season is over, properly storing the machine over the wwotghs will
simplify spring start up.

GENERAL: Clean any residual materials on or around the machine. Thoroughly cl
and rinse down unit both inside and out. Make sure the tank is fully drained.

PAINTING: Peeling or chipped paint, worn or rusty spots should be prepared, primed
and repainted. The tank interior should be inspected and any worn paint areas recoated.

ENGINE: Perform the standard 80-100 hour check on the engine. Take cazariaoly
dirt or chaff from the engine cooling areas. The engine shouldbdged to prevent
sticking valves. Drain the fuel tank, then remove and store the battery. Refeetmthe
manual for cold weather preparation.

VALVES: Open all valves. With cold weather conditions, the valves should be aet
1/2 open position allowing water to drain from the sealing area.

PUMP: Drain the pump casing. Then add a biodegradable antifreeze or cam oil
prevent any residual water from freezing. This is most éffedt added through the top
casing plug while the engine is being fogged to well coat the interior pump components.
Check and adjust pump impeller clearance as required. Done now, the naaitly for
spring startup.

PIPING: Inspect and repair piping components as required, store drain capsrapd cla
in the storage compartment on the operator platform. Coat thetgaskh a non-
absorbing grease when stored.

COVER: The unit should be stored inside during severe weather conditions. If indoor

storage is not available then the entire unit should be tarped anddsendss cover in a
protected area.
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PUMP MAINTENANCE DEMING FIG 4021 HD
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LUBRICATION

BEARINGS: The shaft bearings are greased at the Deming faatioen installed. Subsequent lubrication depemds o
a variety of conditions, but may best be based time sequence. Several shots of number "2" (nmedioft) bearing
grease, is recommended every 80 holPORTANT! DO NOT OVER LUBRICATE . Too much grease is
not necessarily good. Higher bearing temperatnagresult, shortening bearing life.

SHAFT SEAL: The factory installed double mechanical seal abberfl7) (recommended when pumping non-
lubricating abrasive mixtures) assures seal pedoa only if properly maintained.

This method incorporates a spring-loaded pair ppéal seal faces secured to the rotating shaft bpreae sleeves.
The seal faces mate to lapped stationary seatsifisegted into end of the cavity, the other ingbitéo the gland).

This assembly requires that the cavity encasing#aébe charged and pressurized with grease. tBac®zal has been
properly installed, this seal style is nearly mair@nce free and leak proof with only an occasiaharge to the

external lubricator required to maintain the presaf the seal cavity. A stem with an alemite fiigtiextends from the
top of the grease cup as the indicator for greassumed. When extended up the cup is full, likewigeen the stem is
lowered, lubrication is required. It is essentl@ttwaterproof grease with an 'O' consistency (wefy), for spring or

fall work, or a '1' consistency (soft) for summesriy be used to maintain adequate flow to the caaty. Inspect the

cup stem often to maintain sufficient lubrication.

Important! If grease is not consumed, the lubricant (greasejther too viscous (heavy), or the flow pathhte seal
cavity is obstructed. Check and rectify immediat&hen feeding properly, the grease will ooze fibw hose fitting
DO NOT FORCE GREASE INTO THE LUBRICATOR CUP.

IRREPARABLE DAMAGE TO THE LUBRICATOR CUP DIAPHRAM M AY OCCUR.
at the seal cavity when disconnected.

IMPELLER ADJUSTMENT

In the event pump pressure drops off because of, weaimpeller 82) may be repositioned as follows:

1. Remove the pump suction line and elbow to exposeértipeller eye. Do not remove the pump suction head

33

2. Loosen the drive coupling set screw(s).

3. Loosen the adjusting nut clidl() on the pump support head and turn the adjustimg(®) counter
clockwise. Bump the shaft forward until the cleaametween the impelleB®) vein and the suction head
(33) is about 1/64" (.0156"). Should the impeller bermw beyond the range of adjustment, the optimum
clearance will not be obtained. Note that bacliffgon the adjusting nut, allows the shal) to be moved
axially toward the suction end. Tightening the felockwise) increases the impeller clearance. Al
suction line removed, the clearance can be measuithcha feeler gauge. Under field conditions, seidis
the adjustment so critical as to require an aghedsurement.

4. The practical field method to adjust the impelketa bring it in contact with the suction head faaed then
tightening down on the adjusting nut by notchesating clearance. To do this the drive couplingine
disconnected allowing the pump to be rotated bydhdhis also essential that the shaft is bumpethpped
in the direction of movement to overcome any faotl restraint, until the impeller is in contactttwihe
suction face. Two notches of the adjusting nut geeslocking clip will allow approximately .015earance
on the impeller face. The locking clip must be remted after the clearance setting has been made.

5. Replace any piping that was removed.

6. Inspect the drive coupling assembly to determimeetktent that the coupling is to be adjusted. Theling
must be adjusted to compensate for the axial moneoiehe shaft during impeller adjustment.

7. Securely torque coupling setscrews and replacelioguguard.
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DISMANTLING LIQUID END

When the impeller clearance is out of adjustmengeathe impeller32) or the mating face of the suction head (33), is
probably worn to the point requiring replacemefit determine this, the parts have to be removedrsptcted. The
following steps are to be followed in "opening up& pump:

1. Disengage the suction line elbow by removing thachied elbow.

2. Remove the cap screws securing the suction heiie iwasing31). Then, with a block of wood or brass bar
that is angled to pick up the inside edge of themiag flange, rap with a hammer, circularly moviéigat a

time until it is loose. Save the gaskd] if not damaged. To keep it pliable and softresta water.

3. Extract the impeller nut cotteb), and then remove the castellated @)t (Hold the shaft from turning with
a stilson wrench on the drive coupling. Pop off itn@eller washer4). The impeller 82) is seated on the
shaft taper. Most of the time, it can be loosebgglacing a soft metal (brass) bar on the endhefgump
shaft, and rapping strongly with a sledge seveara¢g. If the impeller will not dislodge, note thieree
tapped holes on the shroud surrounding the impeller Thread in three screws, at least 2" long| they
bottom out. Continue torque equally, until the etter will easily disengage.

Normally, the suction head3B) has two to three times the life expectancy of ithpeller 32). In the field, it is

impossible to measure wear of the casi8d)( An obvious hole or abrasive metal erosion e#gain indication of
wear.

REASSEMBLY - LIQUID END

The procedures covered in the foregoing sectionstrhe reversed to reassemble. The single, mosorieng
requirement is to make certain the impeller cleegais properly set and locked to avoid interfererfsee

IMPELLER ADJUSTMENTand yet have minimum clearance for maximum pressutput.

Be sure to orient the liquid end so that the disphdlange mates with the piping. A slight adjustiy sometimes,
may be required. Loosen the cap screws holdingalseng to the power frame. The minor angular sgjoming for
make-up is then easily made. Tighten the screvenvginoperly matched.

SEAL REMOVAL
1. Disassemble and remove the liquid end ¢SMANTLING LIQUID END.

2. Remove the two nuts from the glarib) follower and disengage from the seal heh@)(gently. Grasp the
seal head firmly and pull from the power frame.nmiRge the exposed spring and rotating seal faces the
shaft. The shaft is now exposed and should beeatef for wear. If the wear is smooth and unifohma t
shaft does not need to be replaced. If the wearepte seating of the neoprene sleeves, then thHesitia
require replacement.

3. Remove the stationary seal seat from the bottorth@fcavity by gently forcing the seat outward wéth
screwdriver, from the back of the seal head. Rentbgealand follower from the shaft with the gaskk®).
Save the gasket if not damaged. Carefully rembegeséat from the gland follower in the same manner.

If the seal faces are worn or cracked, or if tretiGhary seats are scored, the seal will not bsatde. Separate
components are not available. Repair requires tatmpeplacement of the entire double mechanicdlassembly.
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SEAL REPLACEMENT

Installing a seal in a pump exposed to abrasiveiceein particular is a "white glove" operation afiy performed
under the worst of conditions. Note that the lapf@mooth) seal faces must be smooth and mustenatdsred or
scratched, or installed with dirt between the neaorfaces.

(Normal lapping (machining) tolerances for thesedces is .000016"). BE CAREFUL!

The following procedure is given for installatioimen it is practical to service the pump in shopa@urdings:

1.

2.

10.

11.

12.

Diligently remove all existing grease and dirt. efitthoroughly clean the seal head, and gland feltow

Clean the shaft and impeller seating area, and wihta light film of oil. Also, clean the impelleshaft
threads. Lubricate the exterior 'O’ rings on tlatighary seal seats (metal or ceramic).

Lay the seal gland down on a flat surface and pilesstationary seat into place. Check to insuat ithis
firmly seated against all surfacedDO NOT scratch or push against the lapped faces whennfprcito
position. Use a clean piece of cardboard when pgss

Slip the seal glandl@) with the seat and gaskét9), onto the pump shaft. The lapped surface must tiae
‘WET endlof the pump.

Lightly coat the shaft with oil and slide the asbésd rotating seal faces with the bellows sleeves the
spring portion over the shaft. These parts musstaeked so that one seal face will point toward the
stationary seat installed with the seal gland, #medother facing thévet end'with the compression spring
separating the two.

Wipe the seal head. ) clean and lightly coat with oil. Press the remitag stationary seat into the bottom of
the cavity. As with the first, check to insure tlitas firmly seated against all surfaceBO NOT scratch or
push against the lapped faces when forcing inttippsUse a clean piece of cardboard when pressing

Wipe all four seal faces again with a clean clatti kghtly coat with oil.

Carefully mount the seal head over the seal asseambthe shaft, and nest the piloting shoulderhef eal
head in the power frame. Insert one of the topscapws to prevent the head from dropping.

Gently secure the seal gland, while compressingspiimg and aligning the seal head to comfortabbeas
the gland-mounting studs. Holding it in positioliga and install the two opposite nuts.

Remove the cap screw holding the seal head and tmbancasing. Reinstall the remaining casing cap
screws. Reinstall the lubricator assembly. Reabketme liquid end by reversing the instructionslem

DISMANTLING LIQUID END

IMPORTANT! Pre-charge the seal cavity with grease. First enthe pipe plug opposite the lubricator
fitting on the seal head. Pump grease through uhddator assembly until a positive flow spills inathe
exposed port. It is necessary to expel any trapjrefdom the seal cavity at this point.

Replace the plug and charge the lubricator unélstem is fully extended. Do not attempt to forloe $tem
or damage to the lubricator diaphragm may occur.

Remember to use either '0' or '1' consistency greasause it will flow under normal temperaturesleds the seal
cavity is completely full and pressurized, the seéll quickly wear due to abrasive slurry partickestering the lapped
surfaces. Proceed with reinstalling the pump aipih@ to the machine. When the installation is ctetg and the

pump is coupled and aligned to the engine G&@UPLING ALIGNMENT), fill tank with approximately 100-

200 gallons of water. Start the engine and ruoatidlle for a few minutes. This will insure thhetseal faces properly
seat and adapt to slight misalignments that mag baen generated during installation.
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BEARING INSPECTION

The pump shaft is cradled by two ball bearings @& nested in what is termed the support headis difitire
assembly, from the bearing cover to the seal hisazhlled the Power Frame. To inspect the pumpihgsarthe pump
shaft must be removed from the power frame pefdth@wing:

1)

2)

3)

Disconnect the suction and discharge pump flantpesdrive coupling, and the four pump base hold mow
bolts.

Lift the entire pump from thelYDROGRASSER and place on a workbench. Secure the pump poweefra
to the workbench. Disassemble and remove the ligoii(SedDISMANTLING LIQUID END.

Remove the bearing cove2 1) and seal headl) assembly. The adjusting spring) should push the cover
off. Place a wooden block on the end of the shafiping with a hammer, to force the shaft and beari

from the power frame. The slingek ) will slip off as the shaft end reaches the adtgshut@).

The bearings may now be easily examined, turnedchedked. To remove the bearings, press from therirace of
the bearing to force to the respective end of badts

BEARING INSTALLATION

The two bearingsi, 8 are each equipped with a dirt seal on one sifeen mounted, the sealed sides must face the

coupling end of the pump shaft.

1)

2)

3)

4)

5)

6)

7

8)

9)

Remove all old grease and clean thoroughly befovegeding with the new bearing installation.

Mount the driven side (outboard, O.B.) bearifiy ¢nto the pump shaft with the shielded side towthed
shoulder on the center of the shaft. The bearing should press tightly against the mid-shaft steml If
the shaft surface is marred, it must be cleaned ssmdothed. Never PRESS a tolerance fit bearing
Instead, warm the bearing in an oven to 180 degrdéss will expand the races so that the beariry m
easily slide onto the shaft. Do not exceed the-défree temperature. so as not to melt out lubrican
damage the bearing ball retainers. It would alsadivantageous to cool the shaft at this time,dcereasily
slip the warmed bearing into position.

Mount the wet end (inboard, 1.B.) bearing) (onto the pump shaft using the same procedureitastie
outboard bearingVlake sure the bearing shields mirror each other.

Apply a number "2" consistency bearing grease ¢oetkposed balls (those opposite the shields), @aterto
work in.

Inspect the felt ringsl2, 14 and retaining collarsl@, 15 in the bearing cove2() and the adjusting nut
(9). Replace if necessary. The felt rings shoulddpéaced when bearings are changed.

Insert the shaft and bearing assembly with theréabémpeller mounting) end into the coupling eridhe

power frame until the shaft projects from the atijug nut, then mount the slingel) and nudge into
position on the shaft. Push the shaft the remaidistance into the frame until the inboard beariests
against the adjustin