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This manual contains installation and operation instructionsas well as
informationrequiredfor propermaintenance,adjustmentand repairof this
unit, Since the first and most important part of repairwork is the correct
diagnosisof thetrouble,ageneraltrouble shootingsectionandcomponent
manualtroubleshootingchartshave been includedfor your convenience.

Unlikeagardentractor,lawnmoweror cementmixer,allhavingoneor two
functions to perform,the truck-mountedcarpet cleaningplant has many
functionsto performsimultaneously.

*Engine hasto run at a consistent RPM,
*Vacuum has to pull air and dirty water back from cleaningsite.
*Water pumpprovidesstablepressure at properwater flow for cleaning.
* Chemicalhas to be injected into the water streamat the

right concentration.
* Heatermust maintainproperheat.
*Vacuum tank must store dirty water until drained.

As you can see, it is not just a turn key operationwith one thing to wony
about, Does It start?l

The manufacturer uses this symbol throughout the manual to warn
of possible Injury or death.

Thki symbol k used to warn of possible equipment damage.

HOURS
Monday -- Friday

8:00 am To 5:(HI pm

TELEPHONE NUMBERS
(206) 775-7272 General Offfces

(206) 775-7276 Parts Department

(206) 775-7275 ServiceAVarrantv
PACIFICSTANDARDTIME ~20~ 771-7156 FAX “

HOWTHESYSTEMSWORK

THE AQLIACAT’3,9 SYSTEMWORKS AS FOLLOWS:
The AquaCat 3.9 High PerformanceHeat Exchangersystem is a highly
engineeredcleaning plant, designed by HydraMasterCorp. The system
utilizesadynamicheatingsystemcomprisedof twoseparateexhaustheal
exchangersfor capturing“free heat”.

Water is fed into the machineat tap pressure. It is combinedautomatically
with cleaningsolutionas it entersthe mix tank, Thesolutionis thenpicked
up by the high pressure pump and pressurizedto the desired level. The
solutionthen travels to the bypass assemblywhere it is distributedout to
the wand and back into the machine, The solution going back into the
machinesplitsflow and travelsthrough the tvmexhaustheatexchangers.
After beingheated,the solutionreturns to the mixtankwhere it is picked
up by the pump again,

When the cleaningsolution reaches a pre-set temperature,it is released
from the systemand directedto the recovery tank,hen cool water enters
the systemto regulatethe temperature,

l%ere is no guess work in the manufactureof these highly advanced
cleaningplants, Iikewke, there mustbe nonein preparingit to get the job
done in the field. It is the purpcse of this manual to help you properly
understand,maintainandserviceyourcleaningplant.Followthedirections
carefully and you will be rewardedwith years of profitabletrouble-free
operation.

It is imperativethat nosectionbeoverlookedwhenpreparingfor operation
of this equipment,

AQUACAT
MACHINESPECIFICATIONS
FRAME: 21” W, 56” L, 28” H. Steel with baked-onepoxyfinish,

WEIGHT: 500 Ibs. complete.

COWLING: Steel with baked-on Epoxyfinish.

ENGINE:16 HPBriggs&StrattonV-Twin,steelsleevedcylinders,ducted.

IGNITION: Magnetokey stafl, solid state ignition.

HI-PRESSUREPUMP: Tri-Plex piston -- Cat 290-- 3.5 GPM
--1200 PSI -- (Q 1200 RPM.

VACUUM BLOWER: 3LFS Sutorbiltw/12 HG safety relief.

CHEMICAL SYSTEM: Electro-mechanical,flow metercontrolled.

HEATER: 2 stainless steel exhaustheat exchangers.[shell and tube
for engine and blower heat ]

INSTRUMENTS:0-1000 High pressuregauge,Temperaturegauge,
Vacuum gauge, Hour meter, Chemicalflow meter,
Ignition switch.

RECOVERYTANK: 70 gallon marinegradealuminum,epoxy finish.

CLEANING WAND: Stainless steel 11” with heat cover handle, and
forward guide handle,

HI-PRESSUREHOSE: 1/4” High-temperatureIinedvkrylcovered,safety
orangewith brassquick connects.

VACUUM HOSE: 2“ Reinforcedsafety orange.
1 It? reinforcedsafetyorange.

STANDARD EQUIPMENT Powerconsole,Soundsuppressionpackage,
Leveltemperatureexchangeheater,Vacuumrecoverytank,Carpetclean-
ing wand, Chemicaljug, Chemicaljug holder,OwnersManual, 100’-2
vacuumhose, 10’-11/2”vacuumhose, 1CQ’Super-flexsolutionhose, 10-
1 1/2”drain hose, Batteryboxwith holder,Fuelsystemkit,Van decal,Van
installation kit.

DESIGN CHANGES: This informationis accurateat the time of printing,
However, the design and specificationsof HydraMasterequipmentare
subject to continuedchange and refinement.
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PIACEMENTOFUNIT
INVEHICLE
THEREARE TWO RECOMMENDEDUNIT PLACEMENTS:
A. SIDEDOOR:Mostinstallationsareside door, This providesrearaccess
for accessoriesandhosesas well as unobstructedaccessto componenff
workingsideofmachine,thusmakingit abiteasierto performmaintenance
and/or repairwithout removingunit from the truck,

B.REARDOOR:Althoughthis locationpartly limitsworkingaccess,itdoes
direct the noiseawayfrom the cleaning site. Some cleanersin the colder
areas prefer this locationbecause it puts the weight mass over the rear
wheelsfor bettertractionin iceandsnow, Rear mountingrequiresthe unit
to beslidtotherightsideasfaraspossible.l%is notonlyprovidesadequate
working space on the componentside of the unit but also makes better
weight distributioninside the van (engine and componentweight line up
over driveshaft).Also, it is physicallyeasier to load unit into reardoordue
to heightof van bed,

Ensure that machine is well secured to the floor of van with hardware
supplied. Sudden or crash stop will cause machine to slide rlmvard,,.. all
500 /bs. worth!Protect yourself and the machine. SECURE lTI

TRUCKPREPARATION
[ILLUSTRATION
FIRST,coverthetruckbedwith !Y8”plywoodusingmetalscrewsto secure
it as shown.

PlyWoo

Select the appropriatecolor astroturf to match your van and cover the
plywoodandstaple in place.A standardvan requires a piece6 feet by 12
feet.

AstrohIti SALES REPRESENTA7%’E’S

RESPONSIBILITY
ACCEPTANCEOF SHIPMEN’E
1. If unit shows any outward signs of damage, do not sign the delivery
receiptuntilyou havecloselyinspectedthe unit andmotedanydamageon
thedeliveryreceipt.Havethefreightcompanyrepresentativeacknowledge
the damageby signingthe notation of damage on the delivery receipt.

2. l%e salesmanfrom whom you purchased your unit is responsiblefor
supervisingthecorrectinstallationoftheunit inyourvehicleandthoroughly
trainingyou in its operation,maintenanceand preca~”ons,

CORRECT INSTALLATION INCLUDES: Installation of through-floor
fittingsfor gasolinefuel lines; securingthem with bottsor tie downcleats;

connectingallgasolinelines;connectingbattery;checkingpump,vacuum
dower and engine oil levels, prior to starting unit; starting unit to check
mgine to see that all systemsfunction normallfi also checkingall hoses,
wands,etc., for correctoperation,

TRAININGSHALL INCLUDE:Thoroughreviewof the operationmanual
NW purchaser; instructionand familiarizationin: howto correctlystartup
andshut down unit how to correctlyclean with the unit how, where and
how often to check and change component oil levels; how the unit’s
systemswork; howto troubleshootthe unit howto dobasicrepairs;safety
precautionsandtheirimportance;freezingdamageandhowto avoiditand
athoroughreview of the unit warrantyandwarranty procedures.

TRUCKPREPARATION
Themanufacturerrecommendstheinstallationofplywoodflooringcovered
with poly propylene backed astroturf (do not use rubber-backed)in the
vehicleprior to installationof machine,This providesa ‘metal-to-cushion’
mountingrather than metal to metal, provides insulation and makes an
attractivevan interior.Astroturf should be color keyed to van interior.

MaterialsNeeded:
1.2 sheets 4x8x5B”exteriorplywood
2. flxl 2’ piece of commercialastroturf
3.16-1 lPMsheet metalscrews
4.1 quart marine adhesive (optional)
5.1 staple hammerwh’z” staples

See illustrationfor conect placementof wood floorin

lWRCHASERISREsPckIBILii
PRIORTO ARRIVAL OF UNIT
1. Install 5/8” exterior plywoodflooring in vehicle and cover with artificial

turf.
2, Purchase heavy duty 42-60 amp hour battery and have battery Wow’
charged if new, If baltery is not fully charged damage can occur to the
engine charging regu/ator.

READING OF OWNERSMANUAL: It is the purchasers responsibility
to read the unit operation manual and to familiarize himself with the
informationcontainedtherein. Special attention should be paid to all
CAUTIONSand WARNINGS.
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MACHINEINSTALLATION
Therearetwolocationstoplacethe machine,inthe side door or in the rea
door, as mentionedinthesectiontitled “Placementof Unit,” The standart
way to configurethe unit is, as shown in the illustration,with the recove~
tankbesidetheunit.Analternativemethod,notshown,would beto putttv
recoveqftank behindtheunit. (Thestandardmachinedoes not comewftl
enoughhardwareto allowfor mountingof the tank behind the machine.I
thisconfigurationis chosenpleasecontact HydraMasterfor moreinforms
tion,)

HydraMasterrecommendsthat the exhaust for the machine be pipe{
throughthe floor of thevehicle. It is importantthat the machine be place{
as close to the door as possibleso that outside air can be pulled into th[
enginefor propercooling.

Machhe Configuration

/t is recommended by lhe manufacturer that the exhaust from the front c
the machine be vented down under the truck to prevent carbon monoxid,
from entering the job site. Always park the truck so the exhaust/.
blowhrg away from the job site.

Never operate this machine with a portable propane tank oraportable ga
can inside the truck, doing so increases the risk of a tire or explosion.

Mount afire extinguisher just inside the rear or side door for emergencies

HARDWATERAREAMAP
The quality of water varies greatiy throughout the United States ant
influencesthe reliabil”~andefficiencyof equipment indirect proportiontf
itslevelofhardness,Themapbelowdefinesareaswhichcompromiseflui[
relatedcomponentssuch as hoses, fittings, heaters, pumps, valves an~
water cooledengines.

Cleaning efficiency and equipment life is increased, chemical use de
creased and the appearanceof cleaned carpets enhanced when wate
softeners are incorporatedin hard water areas. Manufacturer strongl
urgesthe useof water softenerunits in areas exceeding31 /2 grainspe
gallon. Usingthe legendas a reference,determinethe quality of water i!
your area and take action immediately should it be necessary. Wate
SoftenerHook-up WaterHardnessWATERSOfTENER
Manyareasof the countryhavean excess of minerals in the water whicl
results in what is commonlycalled “hard water”, These minerals tend t[
adhere to the insides of heater coils and other parts of the machine
causing damageand a lossof cleaning effectiveness.

Reportsfrom severalof ourmachineuserscommendingthe resultsof th
use of water softeners in conjunctionwith their machines prompts us t
recommendthe procedureto everyone in a “hard water” area.

;PAREPARTSRECOMMENDATION
?causeyourtruck-mountedunit iscapableof generatingseveralhundred
JIlarsper day, down-time on the unit can be very expense, In orderto
inimizesuchdown-time,it isstronglyrecommendedbythemanufacturer
at you purchaseand keep in your truck the parts listed below.

J expedite your parts needs, please call your sales representative.
Inmost instance,heeitherstocksor hasacce~sto partsthr~ugha regional
servicecenter.Intheeventpartsareunavailablelocally,contactthefactory
andcoordinateyour needs,Ifthis becomesnecessary,alwaysindicatethe
method of shipment you desire, i.e. UPS. Blue Label, Air Freight, Air
Express,etc. HydraMasterParts Department.Phone (206)775-7276.

108-030 Enginespark plug 2

049-012 Round air cleaner BobCat 1

049438 Square engine air cleaner AquaCat 1

049-014 Ermine oil filter 1

078-015 Flow meter kfi 1

078-024 Wand valve plur

078434
076-005 Spray jet 8006E

ngerkit 1

Pressurebypassvaive kti 1
—

0764)03 Spray jet 8004E

049-028 Recove~ tank filter b:ag

1

1

2

$9-023 Screen, garden hose 6

784Q4 Cat 290 hot cup kit AquaCat 1

52-050 440 Male auick conn~ f

.. . . .
52452 660 !

,,,,,-”.

57-051 440Female quid connect 1

We quick connect 1

‘emale quick connect 152-053 660 F
1rmxl Rdt rmmo driie Ax-25 1.- --- --.. r-...r

HARD WATER AREA MAP

GRAINS
PERGALLON

~] 0-3/2 H 7-10/2

- ~/,-i’ _ 10%ANDABOVE
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START UP
1, Performdaily/periodicmaintenanceas specifiedin this OwnersManual

(page 36).
2. Connectall requiredhoses.
3. Connectcleaningtool to length of hose requiredto perform cleaning.

4. Mix tank musf be full m’iorto iar?ition.

5. Start engine (chokeas required),Engine is at operatingspeed (recom-
mended -3000 RPM).Allow warm-up period of 2-5 minutes.

6. Spray wand to void all air from system. When the mixtank begins a fill
cycle, the chemicalflow metermay be adjustedto your desired setting.

NOTE:Chemicalflow metersetat5 GPHisa 1to 30mixratioand 10GPH
is 1to 15ratio. Whenflow meteris set at IOGPH, you will be usingwhat
most chemical manufacturersrecommendat 5 GPH.

7. Run machine for severalminutesunder load (8to 10“ HG)until desired
temperature is acheived.

& Commencecleaningoperation,
NOTE: Recommendedcarpetcleaning pressureis 250-300PSI.

SHUT DOWN
1. Removevacuum hose.
2. Flush clear water through chemocal system for 10 seconds (vinegar

should be rinsedthroughsystemweekly).Turnoff chemicalflow meter.
3.Turnoncleaningtoolto flushchemicalfrom unithosesandcleaningtool.
NOTE: If freeze guard is necessary,performsteps 1 & 2 of freeze guard

procedureat this time (page 32)

6. At this time, the blower should be lubricatedwith LPS 1.
7. Shut engine down.
8.Drainvacuumtank.Vacuumfiltershouldbecleanedpriorto mobilization

of van.
NCITE;If freeze guard is necessary,performsteps 3-4of freeze

guard procedureat this time.

Flood Damage Work

Caution must be exercised to prevent the water pump from overheating
during long periods of vacuum work such as water damage

\

Gauge
\ Pressure

Hour Meterl
\

Gauge
Vacuum

.JM#%#\ 1 ,Gauge

gnition _
Switch

Fuse
; Stationary

!!

:’1

Engine
Guard

&:\..,Pressure

## X?//...
Adjustment

Valve
‘7/-\\

Vacuum Pump’ i~
High Pressure

‘Lubrication ‘on Engine
Incoming cleaning Solution

Water
Choke

Outlet

Exhaust Heat
Exchangers,

/
Silencer I

Assembly Chemical
Mix Tank

\
High Pressure

Pump

Vacuum
Pomn

\
Engine Oil

Filter



ThrwF/oor Gas Hook-up and Installation
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WATER SOFTENER HOOKUP

GAROkN HOSE

,&

,., -

‘1

TherelativelyIowcost of a water softenerserviceis morethan madeupfor
in the increased life of machinepartsand continuedcleaning efficiency.
The water softener will also increase the effectiveness of the cleaning
chemicalbeing used, therefore,less chemicalwill be needed.

Contact a water softener distributorin your area for information on the
rental of a simple water treatmentunit to carry in your truck. Be sure to
changethewatersoftenerinaccordancewiththecapabilityofthesoftener.
Example:If thesoftenerwill treat WOgallonsofwater and machinesuses
anaverageof 30gallonsperhourof use,andanaverageof 5 hoursaday,
would be 150 gallons a day, 5 days would equal 750 gallons of water,
therefore, the softener would be changed every 6 worldng days for
maximumsoftening.

WASTEWATERDISPOSAL
ADVISORY
Thereare laws inmost communitiesprohibitingthe dumpingof recovered
“gray” water from carpet cleaning in any place but a sanitary treatment
system.

Thiscleaningrinsewater,recoveredintoyourunit’svacuumtank, contains
materialssuch as detergents,whichmustbeprocessedbefore beingsafe
for streams,riversand reservoirs.

IN ACCORDANCE WITH THE EPA, STATE AND LOCAL LAWS, DO
NOTDLSPOSE OF WASTEWATER INTO GUTTERS, STORM DRAINS,
STREAMS, RESERVOIRS, ETC.

In most cases, an acceptable method of wastewater disposal is to
dischargeinto amunicipalsewagetreatmentsystemafter first filteringout
solid materialsuch as carpetfiber, Accessto the sanitary system can be
obtained through a toilet, laundry drain, carwash drain, RV dump, etc.
Permissionshould first be obtainedfrom any concernedparty or agency.

Onedisposalmethodwhichusuallycomplieswiththe Iawis to accumulate
the wastewaterand haul it to an appropriatedump site. Another solution
to the disposal problemis to equipyourselfwith an Automatic Pump-Out
System, These systems are designedto remove wastewater from the
extractor’srecoverysystemandactivelypumpthe waterthrough hosesto
asuitabledisposaldrain.Properlydesigned,theywill continuouslymonitor
the level of wastewaterand pump it out simultaneously to the cleaning
operation,The hiddenbenefitof this process is that the operator doesn’t
haveto stop his cleaningto emptythe recoverytank. HydraMastermakes
anA.P,O. Systemavailablewhichcan be orderedwith new equipmentor
installed later,

The penaltiesfor non-compliancecanbeserious.Alwayscheck locallaws
and regulationsto be sureyou are in compliance,



MACHINEADJUSTMENTS
Although this unit has been factory adjusted, it may require additional
adjustmentsto achieve optimum performance; i.e. attitude may require
carb adjustment and ambient temperatures may require heat control
adjustment.When required,consult an authorizedrepresentative.

ENGINECOOLING
Units employing air cooled engines musinot be enclosed within a van with
doors and windowsclosed. Excessive temperatures within the engine will
r~ult in premature engine failure and a compromise of applicable war-
ranty,

LEVEL OPERATtON
Dunhg operation, van or trailer must be parked on level ground not to
exceed + or -10’. F~”lure to insure proper leveling may prevent proper
internal /ubricetion of engine, vacuum arroYorhigh pressure components,

FREEZEPROTECTtON
Mother nature gives litf/e warning as to her cold spelk. Therefore,
protecting this equipment from freezing will save costly down-time, Placing
an electric heaferin the truck or parking the truck indoors, wi//he/p to insure
against
freezing.

HOT SURFACES
During the operation of this equipment many suriaces on the machine will
become veryhot, When near the van foranyreason care must be takennol
to /ouch any hot surface,such as heater, engine, exhaust, etc.

NO SMOKING
It is unsafe to smoke in or around the vehicle.

MOVINGPARTS
Never touch anypari of the machine that is in motion, severe bodily injury
may result.

CARBON MONOXIDE
77risunitgenerates toxic fumes, Position the vehicleso that fhe rl.imes will
be directed A WAY from the job site.
DO NOT PARK where exhausf fumes can enfer a bui)ding through open
doors or windows, air conditioning unifs or kifchen fans.

TOXIC FLUMES
Do not occupy the vehicle when the cleaning equipmentis opera fing, Toxic
fumes may accumu/afe inside a stationary vehic/e.

WATER/CHEMICALFLOWOPERATION
This electro-mechanical system has been designed to be simple and
troublefree. IncomingwaterflowsfirstthroughtheSolenoidControlValve
(1) (see illustrationon next page)and the low pressureChemicalInjector
(2) which are both mounted on the exteriorof the mix tank. As the water
passesthroughthe ChemicalInjector,it is automaticallyproportionedwith
a predeterminedquantityof detergent.The MixTank (3) is equippedwith
twodifferentfloat switches,theWaterLevelFloat(4)respondsto the level
in the tank and will maintain the propervolumeof solutionto be resewed
for thewater pump.The secondary,LowWater Floatswitch(5) is a safety
switchthat is designedto protectyour systemfromsuddenor unexpected
loss of water supp~. If, for example,the water sourceat the housewere
turned off, the water level of the mix tank would drop, activating the
secondary switch, which automaticallydisengagesthe system and pre-
vents the water pump from runningdry.

The desired chemicalinjectionratiomay beobtainedbyanadjustmentof
theChemicalFlowMeter(6)duringthefillcycleofthemixtank.Watermust
be flowing into the mix tank in order to adjust the chemical mix. The
chemicalwill flow from the ChemicalJug (7) to the ChemicalFlow Meter,
then to the Chemical Injectorwhere it is proportionedintothe MixTankat
the desired chemical setting.

NOTE: Wih this unique chemical system, the chemical flow is propor-
tioned only during the filling cycles of the Mix Tank, notduring the direct
sprayingofthewand,Therefore,it ispossiblethatasyourwandisspraying,
you may haveno chemicalflow,Also,the converseis true in thatyou may
not be spraying your wand, but if the mix tank is in a filling cycle, your
Chemical Flow Meter may be active at the desiredflow rate.

The chemical proportioningsystemwill mix chemicalwith water at a 1to
30 ratio when the Flow Meter is set at 5 GPH, or a 1to 15 ratiowhen the
Flow Meter is set at 10 GPH.

@nliwes,nextpage)
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AQUACATWATERFLOW
At this pointin theflow,solution(waterwithchemical)will nowbesiphoned
from the bottomof the Mix Tank to the inlet of theWater Pump (8), In the
pump the water is pressurized and then discharged through a rubber
pulsation hose down to the pressure relief valve (9), From the pressure
reliefvalve the water is automaticallydistributedto the cleaningwand and
bypassed backto the mix tank, dependingon water usageat the wand.

Asthe watertravelsbacktowardthe mixtankfrom thepressurereliefvalve
it flows through two exhaust heat exchangers which heat the cleaning
water.

CHEMICALSYSTEMMAINTENANCE
The chemical lines may need to be flushed with vinegar periodically to
prevent abnormal chemical build-up. This flushing may be done by
removingtheclear plastichosefromthe ChemicalJug and insertingit into
a one quart containerof vinegar.This should be done with the Chemical
Flow Meter setting on 10 GPH and the Water Heater ‘off”. Simply spray
water from thewand until the quartof vinegar is exhausted,the repeatthe
process with one quart of clear water to void all lines of vinegar.

CHEMICALTANK
TROUBLESHOOTINGGUIDE
PROBLEM:Llttie or nochemicalflow
Sotution
Check that hoses at tie Mix Tank (3) are secure. Check that the hose from the top

of the Flow Meter (6) to the ChemicaJInjector(2) is securewith no kinks or

leaks. Chad that the adjusting cap on the side of the injector is not screwed
ali the way in. Check the sls check valve inside the injector for chemical buikf-
up and proper operation. Check the hose from the bottom of the Flow Meter

to the Chemical Jug (7’)for kinks, crad(s, or bubbles.
Checkthescreen ontheendofthehose whiihgoe.sintothe Chemical Jug. To check

tMs screen for proper function, remove itfrom the plastic hose. If you cannot
b!ow through i$ then rinse it out with vinegar.

Check the Chemical Flow Meter (6) for obstructions or a sticking float.

Is incoming water pressure iess than 30 PSI?
Cracked or defective Chemical Flow Meter (6)?
Check the fiiter semenin the SolenoidContioi Valve (1).

PROBLEM: inabiiity to adjust chemical with tie Flow Meter

Solution
Debrii lodgedbehindteflon seat in flow Metervaive.
Teflon seat on the valve stem maybe loose. If deteriorated, repiaca O-Ring.

Insufficient water pressure. Locate new source.
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PROBLEM: Mix Tank Overflows
Solution
Float switch (4) in the mix tank not moving freely, or defective.

To Check Switch: With a 12volttest Iightand the float inthe ‘up’ position, there
should be power through the switch.

To Check Relay First, check wiring against diagram. Wti 12 volt test light
and the float switch (4) in the ‘up’ position, there should NOT be power at the
solenoid valve. Wtth the float switch in the ‘down’ position, there should be
power at the solenoid valve.

Solenoid valve defective: Remove solenoid valve, dsassamble and inspect
diaphragm for cracks or tears.

PROBLEM: Mix Tank Does Not Keep Up With Water Output
Solutlon:
Check Incoming water pressure. Check garden hose quick cannect assembly
screen.
Check garden hosesmd/orfeed hose to the mix tank forclog, kinks or blockage.
float switch (4) in mix tank hanging up (not moving freely). Check filter screen
in Solenoid valve (1).

CATPUMPMODELZ9(I
OPERATINGINSTRUCTIONS

Products described hereon are covered by one or more of the follovnng
US. patents: 3558244,3652188,3809508, 3920356,and 3930756

J&&p
CORPORATION

PO. Box LW5 MINNEAPOLIS, MN 55440
Phone (6 12) 7@0.s440 – Telex 290276

c CAT PUMPS – A G. ●

LorelohcebO 5
CH+3W zuo. swnzerland

Ph+ne (42) 21.3140 — Telex S65 160 CPWJ ch

9 CAT WMPS DEuTSCHLAND GmbH ●

RoslochIx Stmsse 9
6X0 W!es&9den-Bmrsladl, Wesl Germany
Phooe GB12.560301i2 – Telex 41 M713

4N V CAT PuMPS INTERNATIONAL S A.* ● CAT PuMPS(U K) LTD ●

Harmooleslraal 29 27 Slallon Inoustr,al E31ale, Fleet
B 2C4N Antwerp, Belgium Harwsh$w GU13 80Y, En.#and

Phom (03) 237.72-24 — Telex 33947 PIIO,WJ F!ec,l 22o31 - Telex 85fL998

;PECIFICATIONS
olume ,,,..,.,,.,,.,,,,,...,..,..,,..,3,5GPM(l3uM)
ischargePressure..............1200 PSI (83 EAR)
IaximumInlet Pressure ......- 8.5 to+ 40 PSI (-0.6to + 2.8 BAR)
PM,.,,,,,,,,.,..,, ....................l2~
ore ,.,,,.,,,,.,,,,,.,,.,.,..,...,......0.787’ (20mm)
troke,,,,,,,,,,,.,,.,,.................0<472”(12mm)
rankcaseCapacity.............10 oz. (.3 L)
Ilet Port (l),...l ....................l/2” NPT(l/2’ NPT)
heroical Iniection Port (1),., 1/4” NPT (1/4’ NPT)
ischarge Ports (2) ....18. NPT (3/8’ Npq (1):~...2”2”NpT (1/2” NpT)
ulley Mounting,,.,,,,,.,,,.,.....Eitherside (Eitherside)
haft Diameter ....................0.650” (16.5mm)
Ieight ,.,,..,..,,.,..,...,,.,,..,......12.1 Ibs. (5.5 kg)
imensions.....l................l... 10,77”x9.06’x5,14“ (273.5x230x130,5mm)
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GENERALINFORMATIONFOR
CATPUMPREPAIR
As you removeyour dischargemanifold,there is a set of 3 check valves
(whichusuallyfall out during dismantling),If the surfacesof these check
valvesaredirty,or showsignsof chemicalbuild-up,it isprobablethat they.
wouldremainopencausingpressurelossorpulsation,Uponinspectingthe
valves,makesurethatthetetlon buttoninthevalve springretainersareSW
intact,Also examinethe dischargemanifold, Lookfbr problemssuch as
cracks, chemical buildup or warping due to freezing. If this discharge
manifoldis warped, it will causethe checkvalvesto stickandwill result in
loss of pressure,

TheCatpumpcupsareoftenthe sourceof pressureloss.Uponinspection
theymayappearmeltedortorn, butoftenthey will Iookgood,Replacethem
anyway. There is no sure method of visually inspecting the cups, Hy-
draMasterrecommendschangingcups whether they look good or not.

Anytime your pump is being dismantled, HydraMasterrecommendsre-
placementof ail ‘o’ rings and seals. This is merely a convenienceto the
customerto make sure that the Cat pump is in top operatingcondition,

The Prrrrrm-A-Lubeseals locatedwithin the intakemanifoldwill allow air
to enterthe pump if they are worn, Again, it is difficultto visually pinpoint
a defectivePrrrrrm-A-Lubeseal, Replacethem all,

Repairingof Cat pumpsis notadifficulttask. However,beforedismantling
makesure you havethe proper parts required.

1- short (or hot) cut kit 6- pistonsleeve ‘o’ rings
3- Prrrrrm-A-Lubeseals 1- bottle Cat oil

Read instructionsthoroughly, supplied in the Cat pump manual prior to
dismantlingandfollowdirectionsas stated.Oilallsealsthoroughlypriorto
installation.(Remember,anewlyscarredseal isnobetterthanoneyoujust
took out.)

SERVICINGDISCHARGEVALVES
& VALVESEATS
DISMANTLING
1. Loosenthe 2 (M8) locking nuts approximatelyone turn.
2, Then removethe 2 (M8) flange nuts.
3, Graspthe dischargemanifoldwith 3 fingers on the undersideand tap
with

a soft mallet to remove,
4. Valve assemblieswill remainwith the manifold, Invert manifoldand

dischargevalve assembliesshould fall out,
5, Inspectdischargevalvesforwearor ridges,(Sphericalvalvesduetotheir

shape must be replacedwhen worn.)

REASSEMBLY
1. Placeretainer in manifoldchamber,
2. Next insert spring into center of retainer,
3, Placevalve over springwith spherical (mooned)side up.
4, Next insert the valve seat,
5, Positionmanifoldback onto pump.
NOTE: Exercisecautionwhen insertingcylinders into manifoldto avoid

damagingcylindero-rings,
6, Replaceflange nutson studs andhandtightenbothsides,Thentorque

eachside to 125 inch pounds.
7. Handtighten locking nut.

When restarting the pump, check to see that there is no cylindermotion as
this will cause premature failure of the cy/inder o-rings. Center cylinder
motion can be eliminated by switching with one of the end cylinders.

SERVICINGTHEPUMPINGSECTION
DISMANTLING
1, Removedischargemanifoldas describedin the last section.
2, Slipcylindersoutof inletmanifold,NOTE: Identifycylinderssothey will

be replacedin their original position (front to back),
3. Removecotterpin,nut, and washer.
4, Next removepiston retainer,spacer,and piston assembly.
5, Removeinlet valve

REASSEMBLY
1. Examineinletvalve surfaceand reverseif damaged(bothsidesare lap

surfaces).
2. Examinepiston assemblyfor clean inlet surface, If damaged,replace

and lubricate,
NOTECUP INSTALLATION: Wipe cup inserter lightly with oil. Slip bac-

cup ring onto piston. Forcecup over inserter and square w“thall
surfaces.Fauhycup installationcauses prematurefdure.

3, Next replacepistonspacer and retainer.
4. Slip washer onto rod, screw on nut and torque to 60 inch pounds.
NOTE: ALWAYS REPLACE WITH NEW C071ERPlN.

5, Examinecylinderwalls for scoring or etching, These conditionswill
cause prematurewear of your piston assemblies.Replace if worn
or damaged,

6, Lubricatecylinderand replaceo-ringsand backuprings (if defective),
7, Positioncylinders in their original order into manifoldchambersand

carefullyiip over rod ends ;nto the pump.
8. Replaceflange nutson studsand handtighten bothsides,Thentorque

each side to 125inch pounds.
9. Handtighten lockingnuts,

SERVICINGTHESEALSANDSLEEVES
DISMANTLING
1, Removedischargemanifoldand piston assembliesas described,
2. Removeboth (M8) lockingnuts from studs,
3,Wtih soft mallet, tap inlet manifold loose from crankcase.
4, Place inlet manifoldon pair of clearance blockswith crankcaseside

down and drive out seals,
5, Invert inlet manifoldwith CRANKCASE SIDE UP.
6. Lubricatecircumferenceof new Prnwrn-A-Lubeseals, positionin

manifoldwith GARTER SPRING DOWN and drive into place,
7, Examinesleevesfor scoring or other damage beforeremoving,
6. If worn, grasp sleeve with pliers and pull off.

NOTE:This procedurewill mar the sleeve so use only if sleeve is
to be replaced.

\ 9, Removeo-ring and back-uprings from piston rod.



REASSEMBLY
1, Place barrierslinger on rod,
2, Lubricatenew o-ringsand back-up rings, Installfirst o-ring in the o-ring

grooveon the piston rod. Position back-upringagainst the shoulderin
flont of the first o-ring, then the second o-ring. Be careful to avoid
damagingthe o-rings when slipping them over the piston rod
threadedends.

3. Immersesleeve in oil carefuliy twist and push onto rod (machined
counterbore end first).

4, Replaceseal retainers.
5, Exercisecautionwtrenreplacing inletmanifold,sothe inletsealsarenot

damagedby the threaded rod ends.
6, Replacelocking nuts on studs,
7, Reassemblepistonassemblies and dischargemanifoldas described.

Consultfactory for your local distributor for crankcaseservicing,

DISMANTLINGCATPUMP



Pumping Section Cut-away

PISTON

PISTON RETAINER \

CUP WASHER

COTTER PIN
1

SPACER _,

NUT -f

BACSCUP BAC~CUP RING

IN

J PISTON ROD SLEEVE

CYLINDER Y

SERVICEKITS

07S-001 Cup Kit BobCat 076-003SealKit 30666ValveKit
3 cup

30660PistonKit BobCat
3 Prrrrm-A.LubeSeai 3ValveSpring

6 Ofling, Cylinder
6 O-Riig, Cyliider

3 CotterPin Retainer
3 CotterPin

3 Back-UpRing,Cylinder
2AbrasivePaper 3 Valve Spring

1 Instruction Sheet
3 Bat-Cup P~ton

1 Instruction Sheet 3 Valve
t Cup Inserter

3 Bat-Cup Ring
3 Valve Seat 3 Cup

30431 Sleeve and Seal Kit 3 O-Ring, Cylinder 3 Piston Spacer
076-004 Hot Cup Ki$ AquaCat 3 prmm.A~u@ Sed 1 Instruction Sheet
3 cup

3 Piston Retainer
3 Barrier Siinger

6 O-Ring, Cylinder
3 Conical Washer(M6)

3 CotterPin
3 Cotterpin

3 Nut (M6)
3 Sieeve

1 Instruction Sheet
3 Cotterpin

6 O-Ring, Sleeve
1 Cup inserter

3 Inlet Valves
1 instruction Sheet 1 instruction Sheet
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PISTON MODEL 290 Exploded View
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PARTSLIST MODEL290
ITEM PARTNO, DESCRIPTION QTY.

1 20285 Ofling (Buns-N) 1
2 44274 Crankcase 1
3 156408 Stud(M8X82) 2
4 097404 O-Ring, oil tiller cap 1

5 027-007 Oil filler cap 1
8 43340 O-Ring, crankcase cover 1

9 43339 Crankcasa cover 1

10 074-021 Bubble oil gauge 1

11 23170 O-Ring,drain plug 1

12 25625 Drain plug 1

15 92520 Sems comb head screw (M6 x 20) 6
16 43804 Crankshaft 1
17 14487 Rearing 2

18 1474Q5 Oil seal (Buns-N) 2
t9 0974107 O-Ring, oil seal case 2
20 041-021 Oilseal case 2

21 92519 Sems comb head screw (M6 x 16) 8
23 101799 Connecting rod 3

24 101800 Piston rod 3

25 16948 Piston pin 3
26 20017 Seal washer 3
27 147-006 Oil seal 3
28 25327 Barriir slinger 3
29 097408 O-Rina. sleeve 3

28771 O-Ring, sleeve (WOn) 3
30 29003 Back-up ring, Sleeve (Teflon) 3
31 29614 Sleeve (29743 Unchromed) 3
32 26654 Seal washer 3
33 1384)01 Seal rea”ner 3
34 25128 Inlet manifold 1

25635 Inlet man”tild - stainless steel 1
35 147-008 Pm’rrm-A-Lube seal 3
35 30325 Prrrrrm-A-Lube seal (Vrron] 3

ITEM PARTNO. DESCRIPTION Q-W.
38 27004 Inletvalve 3

39 30543 Bat-Cuppiston 3
40 0974)25 Bat-Cupring(Teflon) 3
41 044-001 Cup (t4ton) 3

43474 Bat-Cup assembly 3

39-41 078401 BobCat CUpkii

39-41 0781U34 AquaCat cup kti 1

42 27963 Piston spacer 3

43 27002 Piston retainer 3

44 27006 Conical washer - SIS (M6) 3

45 27000 Nut - S/S(M6) 3

46 14156 Cotterpin 3

47 0454X)4 Cylinder(43634 Unch) 3

46 097-012 O-Ring, cylinder (Buns-N) 6

11377 O-Ring, cyIinder win) 6

49 097~24 Bat-Cup ring, cylinder 3

50 090-005 Discharge manifold 1

25&4 Discharge manifold - SIS 1

51 43442 Valve spring retainer 3

52 43360 Valve spring 3

53 43723 Valve 3

54 43434 Discharge valve seal 3

56 81109 Hex nut (M8) 2

57 101804 Hex ffange nut (M8) 2

58 108403 Shaft protector 1

Electric Clutch Aesembly
59 152-005 Tapered sleeve 1

60 077-005 Key, electric clutch 1

61 036-005 6’ electric clutch 1

62 143464 8~ mm socket head screw 1

63 174034 Flat washer (5/t6 US) 1

64 174-018 Lock washer (5/16 US) 1
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CATPUMPTROUBLESHOOTINGGUIDE
PROBLEM: Pulsatlon
Cause Soiution
-n discharge valves of pump. Clean or replace discharge valves.

Worn Prrrrrm-A-Lube seals. Replace.

Excessive temperature. Check pump solenoid.

PROBLEM: LOWpt%SSU~
Cause Solution

Worn nozzle. Replace nozzks of proper size.
Belt slippage. lighten or replacw use correct belt.
Air leak in inlet plumbing, Dismantle, reseal, and reassemble.
Relief valve stuck, partially plugged or improperly adjusted; valve seat worn. Clean and adjust relief vaivq check for worn and dirty valve seats. Kit available.

Inlet suction strainer clogged or improper size. Clean. Use adequate size. Check more fraquemty.
Worn piston assembly. Abrasives in pumped fluid or serve cavitation. Inadequate Install proper fiiter. Suction at inlet manifold must be limited to lifting less than 20

water supply, feet of water or -B.5 PSI vacuum.

Fouled or ditty inlet or discharge valves. Clean inlet and discharge valve assemblies.
Leaky discharge hose. Replace worn valves, valve seats.

Replace discharge hose,

PROBLEM: Pump runs extremely rough, prassurwis very low
Cause Solution
Restricted inlet or air entering the inlet plumbing. Proper size inlet plumbing; check for air tight seal.
Inlet restrictions and/or air leaks, Damaged cup or stuck inlet or discharge valve. Replace worn cup or cups, clean out foreign materiel, replace worn valves.
Worn inlet manifold seals. Prrrrrrn-A-Lubes, Replace worn seals.

PROBLEM: Cylinder O-Rings biown next to discharge manifoid
Cause Soiution
Pressures in excess of rated PSI, Check for piugged nozzle, closed valves or imprope rly adjusted bypass valve.

Warped manifold. Freezing. Replace manifold.

PROBLEM: Leakage at the cyiinder O-Rings at the discharge manifoid and

biack, powderysubetancein the area of the O-Ring
Cause Solution
Loose cylinders Cylinder motion caused by improper torque on the discharge Retighten. ~nottighbntmmuch ortieemoftiemmtioidwill be~wed,causing

manifoid. looseness in the center cylinder.

PROBLEM: Water ieakage from under the inlet manifoid
Cause Soiution
Worn iniet manifold seals. Prrrrrm-A-Lube. Leaking sleave O-Ring. install seals. If piston rod sleeves are scored, repiace sieeves and sleeve O-Rings.

PROBLEM: Oii ieak betwean crankcase and pumping section
Cause Soiution
Worn crankcase piston rod seais. Repiace crankcase piston rod seals.

PROBLEM: Oil ieaking in the area of the crankshaft
Cause Soiution
Worn crankshaft seal or improperly instaiied oil seal, Remove oil seal retainer and repiace damaged gasket and/or seals.
Bad bearing. Repiace bearing.

(cmthues, nextpsge)
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CATPUMPTROUBLESHOOTINGGUIDE
PROBLEM Excessive play in the end of the crankshaft puliey

Cause solution
Worn ball bearing from excessive tension on drive beit. Replam ball bearing. Properly tension belt.

PROBLEM: Water in crankcase
Cause Solution
May be caused by humid air mndensing into water inside the crankcase. Change oil at 3 month or 500 hour intervals using Cat pump crankcase oil (other

approved oil every month or 200 hours).

Leakage of manifold inlet seals and/or piston rod sleeves O-Ring. Replace seals, sleeves and O-Rings.

PROBLEM: Oil leaking from underside of crankcase
Cause Solution
Worn crankcase piston rod seals. Replace seals, sleeve end O-Rings.

PROBLEM: 011 leaking at ths rear portion of the crankcase
Cause SoMion
Damaged or improperly installed oil gauge or crankcase rear cover O-Ring, and Replace oil gauge or cover O-Ring, and drain plug O-Ring.

drain plug O-Ring.

PROBLEM Oil leakage from drain plug
Cause solution
Loosedrainplug or worndrainplugOfling. Tighten drain plug or replace O-Ring.

PROBLEM: Loud knocking noise in pump
Cause Solution
Pulley loose on crankshaft, Check key end tighten set screw.
Broken worn bearing. Replace bearings.

PROBLEM: Frequent or premature faiiura of the inlet manifold seals
Cause So/ution
Scored rods or sleeves. Replace rods end sleeves.
Over pressure to inlet manifold, Reduce inlet pressure per kvmmtions.

PROBLEM: Short cup life
Cause Solution
Abrasive materiel in the fluid being pumped. Install proper filtration on pump inlet plumbing,
Excessive pressure and/or temperature of fluid being pumped. Check pressures endfluid inlettemperetur~ besuretheyare within specified range.
Over pressure of pumps. Reduce pressure.
Running pump dry. Do not run pump wiihout water.

Front edge of piston sharp, Replace with new piston,

PROBLEM: Strong surging attheinletandlow preasureonthedischargeside
Cause Soiution
Foreign particles in tie in!etordischargevalve orworn inletand/ordischergevalves. Check forsmooth lap surfaces on inlet and discharge valve seats. Discharge velve

seats, and inlet valve seats may be lapped on a very fine oil ston% damaged
cups and discharge valves cannot be lapped but must be replaced.
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HIGHPRESSUREPUMP
TROUBLESHOOTINGGUIDE
PROBLEM: LOSS of D1’eSSUi’e

Qi4MWd@
1.Cloggedfilterscreen in garden hose quick connect coupler.

A. Remove and clean or replace filter.
2. Low water pressure at sourcs.

A. Determine rate of flow end select an alternative source of supply if water
pressure is inadequate.

3. Defective or blocked check vatves in high pressure pump cylinder head.
A.Dismantlecylinder head andreplaceordeanapplicablecheckvalve,

4. Delaminated,kinkedor cloggedhosebetweenthe mixtankandthe high
pressurepump.

5.Defectivepressurereliefvalveor debris in pressure relief valve. NOIE: The
h!@pressure bypass vafve isdesigned to fullyclose when thedeaningtool
is turned on. Any foreign matter collecting on the piston will prevent full
closure of the valve and allow a partian of the waterta continue to circulate
instead of being routed to tie cleaning tool. To correct this situation, the
bypass valve mustbedismantled and cleaned (referto illustiationprovided
for bypass dismantling),

A. Dismantle and dean pressure relief valve as shown in illustration.
B. Replace defective or worn out bypass cup.
C, Replace bypass valve.

6. Defective or worn cups.
A. Remove endreplace piston cups as defined by pump section of this

manual.
7. Loose driie belt for high pressure pump.

A. Readjust belt as required or replace if defective.

PROBLEM: Insufficient or excessive water flow
Cause/Solution
1. Wornout spray jet. NOTE: Cleaning tools designed to spray a canstant flow of

11/2 GPM will average 1 gallon of fiowperminute inactual working situations
since flow is noncontinuous.An average fbwof 1 GPM results in6000 gallons
of fbw for evey 100 hours of unit operation. Spray tips are capable of
consistent flow rates for epproximatety 20,000 gallons. They should be
replaced therefore approximately every 350 hours. Worn spray jeis albw a
greater average rate of fbw thus reduang desiredtemperaturelevels.

A, Remove andreplacesprayjet.

2. Redur%on of flow.
A. Due to increased length of solution hose. NOTE: For every 50 feet of hose

beyond 100 feet intotal length, a measurable !css of flow is experienced. This
cond~on is a result of the increased friction experienced by the water as it
passes through the hose. Therefore, it is necwssaiyto increase the pressure
at the machine 40 PSI for every additional 50 feet of cleaning solution hose
over 100 feet.

Bypass Valve Assembly
‘?(D”

IYPASSPARTSLIST
IEF. NO. PART NO, DESCRIPTION QTY,

3 000-105-101 Thrust date, Bvr)ass valve 1

4 000-105-102 Piston plate: Bypass valve 1

5 000-076-101 Kfl, seal for Bypass valve 1

7 COO-I48-004 Seat & O-Ring, Bypass valve 1

8 000-0974)05 O-Rirra. Bvr)ass valve fittina 1

INFORMATION
Thevacuum blower incorporatedin Urismachine is a positive displace-
mentlobetype,manufacturedby CooperIndustries.Theperformanceand
lifeof this unit is greatly dependenton the care and proper maintenance
t receives,

3ecause of the close tolerances betweenthe lobes and housing of the
~acuumblower, solid objects enteringthe inlet will damage the internal
obes, gears and bearingor direct drive coupler.

To prevent this, a stainless steel filter screen has been placed at the
#acuuminlet insidethevacuumrecoverytank.This stainlesssteel screen
s finger tight and should be removedfor cleaningweekly.

When machine is being run fortestpuposes and the vacuum inlet on top
of machine b open, caution should be used.

Toprotectthevacuumblowerfromoverloadinganddamagingitself,there
s avacuumreliefsysteminstalledonthe vactank,Whenthevacuumtank
nletis completelysealedoff, a maximumof 12 HGwill beattained.A hole
mthetop blowerpipeelbowactsasthe lubricationpoint.At theendofeach
jay, LPS 1or Pennzguardshouldbesprayedin beforeshuttingdownthe
machine.See blower lubrication illustration, If you fail to lubricate the
iacuum blower daily, rust depositsand moisturewill decreasethe life of
thevacuumblower.

Readthevacuumblowermanualcarefullyforproperoil changeandgrease
application.The maintenancelog may differ slightlyfrom the manual,but
:hetruck-mountedcarpetcleaningmachineapplicationisvery demanding
)fthe vacuumblowerandthereforeitshould bemaintainedmoreregularly,

MOTE: Vacuum tankisprotacted from ovetiowingbya vacuum tank, frbat
W switch. This switch is not activated by foam, only by ijquid.
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Blower Lube Port

Spray lubricant into blower lube port for 3 to 5 seconds,
then immediatelyshut off machine. Useonly LPS 1

moisturedisplacing lubricant,

Vacuum Flow

S/S Fil ag

Vacuum
Relief

Vacuu
Kill Swi

VACUUMTANKFILTERBAGS
HydraMaster filter bags are designedto trap all of the lint, that would
normallycollect at the bottomofyourvacuumtank.The useof thesebags,
if emptiedat the endof eachjob, will eliminatetie build-upof muchof the
debris in the tank. The drawstring top of these bags is designed to b tied
to the incoming dirty water inlet~nke vacuum~~k. -

To reorderbags use part number049-028.

Vacuum Tank Filter Bags

R

PROTECTIV
HOLDING RECOVERY

TANK



VACUUMBLOWERTROUBLESHOOTINGGUIDE
PROBLEM:Loss of pressure
Cause solution
Collapsedvacuum hose between blower and vacuum tank. Remove and replace hose. NOTE: A special reinforcxxfhose is required

for replacement.

Cloggedstainless steel finer, Remove end clean or replace stainless steel filter.

Defective vacuum tank seal. Removeand replacevacuumtank seal.

Defectiveor “open”vacuum tank dump vafve. Closevalve,

Replacevalve.

Fracturedwekfon vacuum tank. Re-weld as required or replace tank.

Collapsed or kinked vacuum hose. Reshapehose if possibleand/or eliminatekinks.

Pluggedvacuumhose. Remove obstructionsby reversingthe vacuumhose.

Restiiclion in cleaning tool. Remove obstruction.

Worn end plates or lobes in vacuum b!ower. Replaceworncomponents.NOTE:Mustbeaccompliihed byaqualifiedtechnican.

Defectiverelief valve. Inspectand replace if necessary.

PROBLEM:Blower Is seized

Cause Solution
Rust. Spray rust dissolving lubricant onto lobes to emulsify rust and attempt to rotate

vacuumlobes.

Foreignmatter. Dismantfeand removeforeign mattarand repairas required.NOTE:Dismantling

mustbe accomplishedby qualifledtechnican.

Note: Theabovementioned, rust foreignmatterandseizing are oftencaused from
foam Lwvehrgthrough the Mower.

PROBLEM:Noise In vacuum blower
Cause Solutlon
Worn gears. Removeand replacegears.NOTE:Replacementof gearsmustbeaccomplished

by qualifiedtechnican.

Timing of vacuum blower has been changed due to worn components.NOTE:

Replacementof componentsmustbe accamplihed by qualifiedtechnican.

Lackof lubrication.NOTE:Permanentdarnagemayhave resultedfrom lack Lubricateasspecifiedbyapplicablevecuumblowermanual.SeeTableofContents.

of lubrication.

Wornbearings. Remove and replace bearings as required. NOTE: Must be acmmplished by

qualifiedtechnican.

Debrisand/orforeign materialbuild-up.NOTE:A stainlesssteel filter is provided Dismantfevacuumblowerandremoveforeignmaterial.NOTE:Ilsmantfing should

in vacuuminlet located in vacuum blower components. be accomplishedby quafifi+s-dtechnicanonty.Replacementof worn parts is

necessary.

Lcoseor missingmounting bofts. Tightenor reinstallmounting bofts.



VACUUMBLOWER WARRANTY
COOPERwarrantsproductsof itsmanufactureto befreefromdefectsin materialandworkmanshipif properlyinstalled,maintained,andoperated
under normalcondtiionswith competentsupervision.

Noperson,agent,representativeordealeris authorizedtogiveanywarrantiesonbehalfofCOOPERnortoassumeforCOOPER anyotherliability
in connectionwith any of COOPERS products.

This warranty shall extend for two (2)years from date of installationprovidedthis equipmenthas been put into servicewithin six monthsafter
shipmentfromtheCOOPERfactory, If repairsor replacementsaremadebythe PurchaserWithoutCOOPER’Spriorwrittenconsent,COOPER’S
warrantyshall ceaseto be in effect. No allowancewill be grantedfor any repairsor alterationsmadebythe Purchaserwithout COOPER’Sprior
vwittenconsent,

Machinery,equipmentand accessoriesfurnished by COOPER,but manufacturedby others, are warranted only to the extent of the original
manufacturer’swarrantyto COOPER,

COOPERagreesat itsoptionto repairat the pointof shipmentor to replacewithoutchargef.o,b. pointof shipment,any parl or partsof products
of COOPER’Smanufacture,whichwithin the specifiedwarrantyperiodshall be provedto COOPER’Ssatisfactionto have beendefectivewhen
shipped, providedthe Purchaserpromptlynotifies COOPER,in writing,of such alleged defect

COOPER’Sliabilityto Purchaser,whether in contractor in tori arisingoutofwarranties,representations,instructions,or defectsfrom any cause
shall be limitedto repairingor replacingof the defective part or parts as aforesaid,f.o.b, point of shipment.

No liabilitywhatsoevershall attachto COOPERuntilsaid productshavebeenpaidfor, EXCEPTAS STATEDIN THIS SECTIONAND IN THE
PRECEDING SECTION TITLED ‘WARRANTY’AND EXCEPT AS TO TITLE, THERE ARE NO GUARANTEED OR WARRANTIES OF
MERCHANTABILITY,FITNESS,PERFORMANCEOR OTHERWISE,EXPRESS,IMPLIEDOR STATUTORY,AND COOPERSHALL HAVE
NO LIABILITYFOR CONSEQUENTIAL,INCIDENTALOR OTHERDAMAGES,HOWSOEVERCAUSED.

DATE INSTALLED MOD~ SERl~

COOPER/GARDENER-DENVER1800 GardenerExpway Quincy, IL 62305-4024

VACUUMBLOWERLUBRICATION
At the gear end the timing gear teeth are lubricated by being partially
submerged,The gear teeth serveas oil slingersfor gear end bearings.At
the drive end of the bearingsare greaselubricated.

FILLING PROCEDURE
Removesquareheadventedoil fill plug (A)on gearend. Removeoil level
plug (B) locatedinthe headplate. Fillgearcase untiloil drips outof the oil
levelhole(B),Uselubricantsas listed.Addfreshoilasreuuiredto maintain

hoursor moretlequentiy if inspectionso indicates,The oil drain plug is
at (C),

NOTE:Olderunitsmayhavetheoil fill levelanddrainholeslocatedinthe
cast irongear caseinsteadof inthe headplate. Bearingson driveendof
blowerrequiregreaselubricationevery 100hours ofoperation.Bearings
which require grease lubricationwill have a grease fitting (D) at each
bearing.When regressing,the old greasewill beforced out of thevents
duringoperation,To preventdamageto seals,these vents mustbe kept

proper le~el:The oil should be drained,flushed and replacedevery 300 ~ open}t all times. -

Vacuum Blower Motor Lubrication

;! SAE 10W 45

n)” SAE40 200
Uw ZVJ- F

/**C* PI SAE50 250
‘In ●pplicstiorts with extreme variations. in
qnbiertt t.rnpwsture 8 20W - 50W multtplc
wscosiw 011ISracommend~d.

FOR GREASE LUBRICATED BEARINGS
Ssrvicc sverv 600 hours of oporstion

-LOWER DISCHARGE TVPE
TEMPERATURE
-400 to 275* F

6;:A~E

(-4@ to 12rPc) B-=ring.Groins
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INTHEINTERESTOFSAFETY
BEFORE STARTING ENGINE,READ AND UNDERSTAND
THE “OPERATING AND MAINTENANCE INSTRUCTIONS. ‘

OPERATINGAND MAINTENANCE
INSTRUCTIONSFORMODELSERIES
303400(16HP)

@

#+

,...................................Read Operator’s Manual

A ..............................,!...!. Warning/Caution

..................................!. oil

B
..!!..,,.,,...............,,,,,....!. Fuel

QA. . . . . . ,.,,.,.,..,..,.,.....AirCleaner......Air Cleaner,.
.:.

A
THIS SYMBOL M&4NS WARNING OR CAUTION.
DEATH, PERSONAL lNJURYAND/OR PROPERWDAMAGE
MAY OCCUR UNLESS INSTRUCTIONS ARE FOLLOWED
CAREFUUY.

[WARNING: Do NOT...1A

1, DO NOT run engine in an enclosedarea, Exhaustgasescontaincarbon
monoxide,an odorlessand deadtypoison.

2,D0 NOT place handsor feet near movingor rotatingparts.
3,DO NOT store, spill, or use gasoline near an open flame, or devicessuch

as a stove, furnace,or water heaterwtich use a pilot light or devices
which can create a spark

4.DO NOT refuel indoors where area is not well ventilated, Outdoor
refueling is preferred.

5.DO NOT fill fuel tank while engine is running, Allow engineto cool for
2 minutesbeforerefueling.Storefuel in approvedsafetycontainers.

6,DO NOT remove fuel tank cap while engine is running.
7.DO NOT operate engine when smell of gasoline is presentor other

explosiveconditionsexist.
8,DO NOToperateengine if gasoline is spilled. Move machineawayfrom

the spill and avoid creating any ignition until the gasolinehas evaporated.
9.DO NOTtransport engine with fuel in tank.

10.DO NOT smokewhen filling fuel tank.
11,DO NOT choke carburetor to stop engine. Whenever possible,gradually

reduceenginespeed beforestopping.
12.DO NOTrun engineat excessivespeeds.This may result in injufyt
13.DO NOTtamperwith governorsprings,governorlinks or other patis

which may increasethe governedengine speed.
14.DO NOTtamper with the engine speed selectedby the original

equipmentmanufacturer.
15,DO NOT checkfor spafi with spark plug or spark plug wire removed.

Use an approvedtester.
16.DO NOTcrank engine with spark plug removed. If engine is flooded,

placethrottle in “FAST” position and crank until engine starts.
17.DO NOT strike ffywheelwith a hard objector metal tool as this may cause

flywheel to shatter in operation. Use proper tools to service engine.
18,D0 NOT operateengine without a muffler, Inspectperiodicallyand

replace,if necessary. If engine is equippedwith muffferdeflector,inspect
periodicallyand replace, if necessary,with correctdeflector.

19.DO NOT operateengine with an accumulationof grass, leaves,dirt or
other combustiblematerial in the mufflerarea,

20. DO NOT use this engine on anyforest covered,brush covered,or grass
coveredunimprovedland unlessa spark arrester is installedon the
mufffer,The arrester must be maintainedin effectiveworkingorderby
the operator. In the State of Californiathe above is requiredby law
(Section4442 of the California Public ResourcesCode).Other states
may have similar laws. Federallaws apply on Federal lands,

21,DO NOTtouch hot muffler, cylinder,or fins becausecontact may
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WARNING: DO

1. ALWAYSDO removethe wire from the spark plug when servicingthe
engineor equipmentTO PREVENT ACCIDENTAL STARTING.
Disconnectthe negativewire from the batteryterminalif equippedwith
a 12volt startingsystem.

2, DOkeepcylinderfins andgovernorparts free of grassandother debris
whichcan affect engine speed.

3. DOpullstartercordslowly until resistance if fett. Then pull cord rapidly
to avoidkickbackand prevent hand or arm injury.

4. DOexaminemufflerperiodicallyto be sure it is functioningeffectively.
A wornor leakingmuffiershould be repairedor replacedas necessary.

5.DOusefreshgasoline.Stalefuelcangumcarburetor andcauseleakage.
6. DOcheckfuel lines andfittings frequently for cracks or leaks. Replace

if necessaty.

NOTE: Use OriginalBriggs & Stratton Service ReplacementParts when
servicingyour engine, Briggs & Stratton Authorized Service Centers
carryastockof suchparts.The useof Briggs&StrattonPartspreserves
the oriiinal design of your engine. Imitation replacement parts offer
potentialrisk includingthe risk of personal injury.Cantactany Briggs&
StrattonAuthorizedService Center for Original Briggs & Stratton Re-
placementParts,

BEFORESTARTING
READ THE OPERATING INSTRUCTIONS OF THE
EQUIPMENT THIS ENGINE POWERS.

OIL RECOMMENDATIONS
We recommenduseofahigh qualitydetergentoil “ForServiceSC,SD,SE,
SF, or SG,”such as Briggs& Stratton high quality detergent30weight oil
(partno. 1CC005),or 10W-30weight oil (part no. 272001). Detergentoils
keeptheenginecleanerandretardformationofgumandvarnishdeposits.
Use no special additives with recommendedoils.

RECOMMENDEDSAE VISCOSITY GRADES

*

**

‘F .20 0 20 40 60 80 100

‘c -30 .20 -lo 0 10 20 30 40
TEMPERATURERANGEANTICIPATEDBEFORENEXTOILCHANGE

* UseSAE 30 oil in high temperature, high load applications.
w 10W-40oil may be substituted if 10W-30 is not available.
* Use synthetic oil having 5W-20, 5W-30 or 5W-40 viscosity, If not

available, a petroleum-basedmulti-grade oil may be used having
5W-20 or 5W-30viscosity.

NOTE: Using multigradeoils (5W-20, 5W-30, 5W-40, and 10W-30)will
increase oil consumption.Check oil level more frequently when using
them.

D FILL CRANKCASE WITH OIL
lace enginelevel.Cleanarea aroundoil fill. Removedipstick.POUR OIL
LOWLY. Fill to FULL mark on dipstick, DO NOT OVERFILL

0Ti5 Afterstartingengine,stop after30seconds.Checkoillevelandadd
if necessary, Without filter, oil capacity is approximately 1-1/2 q~.
(48OZS.or 1,42 Itrs),With oil filter, oil capacityis approximately1-3/4

k.
(560zs. or 1,65 Itrs.

20 CHECK OIL LEV L
lace engine level. Removedipstick andwipe oil from it with cleancloth.
crewdipstick into tube until cap bottomson tube. Removeandcheckoil
vel, Dipstickmust be firmly screwed into tube when engine is running.

Oii Fill and Dip Stick

Engine Components

r-d

1, Air Cleaner 7,12 Veil ElectricStarter
2. Fuel Shut-offValve 8, Model,Type and
3. Carburetor Code Numbers
4. RewindStarter 9, Spark Plug
5. Blower Housing 10, Valve Cover
6, Oil Drain Plug 11, Fuel Tank (Optional)
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FUELRECOMMENDATIONS

Thisenginewilloperatesatisfactorilyonanygasolineintendedforautomo- ‘
tive use. A minimum of 85 octane is recommended.DO NOT MIX OIL
W/Tf-l GASOL/NE.

I

Use clean, fresh, lead-freegasoline,We recommendthe use of Briggs &
StrattonGasolineAdditive,partno.5041.Purchasefuel inquantitythatcan
beusedwithin30days.This willassurefuel freshnessandvolatilitytailored
to the season, Leadedgasoline maybe used if lead-freeis not available.
Useof lead-freegasolineresultsin fewer combustiondepositsand longer
valve life,

I

NOTE: We DO NOT recommend the use of gasoline which contains
alcohol, such as gasohol. However, if gasolinewith alcohol is used, it ~
MUST NOT contain more than 10 percent Ethanol and MUST be \

removed from the engine during storage. DO NOT use gasoline i
contain- I

Carburetor Ao’justment Screws

--l

IDLE I

IDLE
/

SPEED
SCREW MIXTURE

SCREW

ing Methanol.See STORAGE INSTRUCTIONS(page 27),
\ FINAL ADJUSTMENT
~ Start engine and place equipment speed control in ‘IDLE” or “SLOW
~ position. Hold carburetor throttle lever against idle stop and adjust idle
~speedscrewtoobtain1300to 1500RPM.StillholdingthroffleleveragainstDO/vC)7’REMOVEfuel~ while engineisrunning. DO ~O~~lLL fuelfank j idje stop, turn idle mi~ure screw W clockwise (lean)until speed ~

to pointofoveflowing. A1/owapproximately 1/4 in. (5mm) of tank space for ~
tiel expansion.

~ starts toslow andthenWcounterclockwise (rich)untilenginejuststarts
~ to slow. Finally, turn screw to midpointbetweenrich and lean.

~ng~fle Co~~Ofle~ts
~ Nowadjust idle speed screw to obtain 1200 RPM, if governed idle spring
~ is red,or 900 RPM,if governedidle springisvhite. Releasethrottle lever,

12. Fuel Pump 15. Crankshaft
13, Dipstick 16. Oil Filter
14, Exhaust Manifold 1 17,Air Cleaner

I

CARBURETORADJUSTMENTS
Minor carburetor adjustment may be required to compensate for differ-
encesinfuel,temperature,altitudeor load.Aircleanerandaircleanercover
must be assembledto carburetorwhen runningengine,

If engine does not accelerate smoothly, readjust idle mixture screw
approximately1/8 turn counterclockwise(rich).

NOTE: Engines operatedat altitudes of approximately3000 to 5000 fee
(900to1500meters)or highermayrequiretheinstallationofahighaltitude
carburetormain jet to achievebest engineperformance.If ematicperfor-
manceis observed,contacta Briggs&StrattonAuthorizedServiceCenter
for a high altitude jet.

TWIN CYLINDER CARBURETOR ADJUSTMENT IS UNIQUE.
ADJUST CARBURETOR FUEL MIXTURE IN THE ORDER STATED
AS FOLLOWS:
INITIAL ADJUSTMENT
Gentlyturn idle mixturescrewclockwiseuntil it just closes.Turningscrew
in too far may damage it, Then turn idle mixture screw 1-1/2 turns
counterclockwise. This initial adjustment will permit the engine to be
startedandwarmedup (approximately5minutes)priorto finaladjustment.
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TO PREVENT ACCIDENTAL STARTING when servicing the engine or
equipment, always remove sparkplug wires from sparkplugs. Disconnect
negative wire from battery terminal ifequipped wlh 12 voltstarthgsystem.

CHECKOIL LEVEL REGULARLY Checkafter each 8 hoursof
operation or daily, BE SURE OIL LEVEL IS MAINTAINED.

CHANGE OIL AS RECOMMENDED
Change oil after first 8 hours of operation. Thereafter, under normal
operatingconditionschange oil afterevery 50 hoursof operationor everv
season, ‘tiichever occu~ first, Change‘oil eve~ 25 hours if engine is
operated under heavy load or at high ambientair temperatures.Remove
oil drain plug and drain oil while engine is warm. Replace drain plug.
Removedipstickandrefillwith newoilofcorrectgradeandweight.Replace
dipstick,

CHANGE OIL FILTER
Replaceoil filter afterevery 10Ohoursof operationor everyseason,which
ever occurs first.Beforeinstallingnewfilter, Iightlyoilfiltergasketwithfresh
clean engine oil, Screw filter on by hand until gasket contacts oil filter
adapter,Tighten 1/2 to 3/4turn more, Starl and run engineat idle to check
for oil leaks, Recheck oil level and add oil if reauired.

Oil Filter/ 011Drain ,

OIL /
DRAIN I

OIL PART NO.=
FILTER 491056 ~

AIRCLEANERMAINTENANCE

SERVICE AIR CLEANER

Remove and service foam pre-cleanerevery 25 hours or every season,
whichever occurs first, Service papercartridgeevery 1(Xlhours or eve~
season,whichever occurs first,

NOTE: Serviceair cleaner more often under dusty conditions.

f?OUNDDUAL ELEMENT
1, Unhookclips on both sides of air cleaner and removecover.

To service pre-cleaner:
a, Slide foam pre-cleaneroff cartridge.
b, Wash it in liquid detergent and water.
c. Squeeze it dry in a clean cloth,
d, Saturate it in engine oil, Wrap it in clean, absorbentcloth and

squeeze to remove EXCESSoil,
e, Reinstallpre-cleanerover cartridge,
f, Reinstallair cleaner cover and reattachclips to sides of air

cleaner body.

To servicecartridue:
a. Removeknob and cover plate,
b. Removecartridgeand clean by tappinggentlyon flat surface.
c. If very dirty, replaceor wash in a non-sudsingdetergentand warm

water solution, Rinse thoroughlywith water from inside out until
water

runsclear. Let cartridgedry thoroughlybeforeusing,

Petroleum solvents, such as kerosene, are not to be used to clean
cartridge. They may cause deterioration of the cartridge. DO NOT OIL
CARTRIDGE, DO NOT USE PRESSURIZED AIR TO CLEAN OR DRY
CARTRIDGE.

d. Reinstallcartridge,cover plate,knob andpre-cleaner,

2, Reinstallaircleanercoverand reattachclipstosidesofair cleanerbody.

Round Dual Air Cleaner Element

R

Square Dual Air Cleaner Element

T
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$QUA&llUAL ELEMEN~
1.Loosenknob and removecover assembly,
2. Removecartridgeand pre-cleanerfrom cover,

To service me-cleanec
a, Washpre-cleanerin liquid detergent and water,
b, Squeezeit dry in a clean cloth,
c. Saturateit in engine oil. Wrap it in clean, absorbentcloth and

squeezeto remove all EXCESS oil.

To service cartridae:
a. Clean by tapping gently on flat surface,
b, If very dirty, replace or wash in a nonsudsingdetergentand

warmwatersolution, Ilnse thoroughlywith water from inside
out until water rumsclear, Let cartridge dry thoroughly
before using.

Petroleum solvents, such as kerosene, are not to be used to clean
cartridge, hey may uruse deterioration of the cartridge, DO NOT OIL
CARTRIDGE. DO NOT USE PRESSURIZEDAIR TO CLEAN OR DRY
CARTRIDGE.

3, Reinstall pre-cleaner in cover with foam toward cover.
4, Reinstall cartridge in cover with tabs on cartridge in slots in cover.
5, Reinstallcover assemblyon air cleaner body,

CLEAN ENGINE
Remove dirt and debris with a cloth or brush, CleaningwitA a forcefulspray
ofwater is not recommendedaswater could contaminatethe fuelsystem,

CLEAN ROTATINGSCREEN(ELECTRIC START ENGINES)
OR REWINDSTARTERGARD
Brushgrass,chaffanddirt fromrotatingscreenor rewindstartergarddaily
(moreoften if needed)to preventengine damage causedby overheating
and/oroverspending,

Toassuresrncmth operation, keep governorcontrols and linkage clean and
free of debris.

Periodically clean mfier area to remove all grass, dirt and combusf-
ible debris,

LEAN COOLING SYSTEM
rass, chaffor dirt may clog the rotatingscreenandtheaircoolingsystem.
very100hoursoreveryseason,Whicheveroccursfirst, removetheblower
xrsing and clean the area shownto preventoverspeeding,overheating
ld enginedamage,Clean more often if necessary.

Coding System CLEAN AREAS
OF ALL DIRT

LEAN SPARK ARRESTER SCREEN
engine muffler is equipped with spark arrester screen assembly, remove
rery 50 hours or every season for cleaning and inspection.Replaceif
amaged,Contactany 6riggs & StrattonAu~horizedServiceCenter.

~EPLACESPARK PLUGS

Spark Plug , ,76 mm(.030 m.) ~ I

-7. . . I

eplace every 100 hours of operation or every season, whichever
ccursfirst,

OTE: Do not blastclean spati plugs,Sparkplugs shouldbe cleanedby
:raping or wire brushingand washingwith a commercialsolvent.

parking cannot occur if wire termira/ does not fit firmly on spark plug.
!eform termina/ if necessary.

/ REPLACE FUEL FILTER
i ReulaceIn-Linefilter everv seasonor more often if required.Contactany

iggs & StrattonAuthori~edService Center for correct replacement. -

Fuel Fjlter
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ENGINEMAINTENANCESCHEDULE
Followthe hourlyor calendar intervals,whicheveroccur first, Morefrequentservicemaybe required.

Changeoil after first 8 hours, then after every 50 hoursor every season,
Note 1: Changeoil every 25 hourswhen operatingunder heavy load or in high ambient temperatures,
Note 2 Clean more often underdusty conditionsor when airbornedebris is present.

BRIGGS & STRATTONAUTHORIZEDSERVICECENTERSARE READY TO SERVEYOU AND COMMlllED TO QUALITY SERVICE.

26 I

I



STORAGEINSTRUCTIONS
GENERALINFORMATION
ABOUTENGINE
This isatwincyiinder, overheadvalve, aircooledengine, All drilled/tapped
holes and fasteners on this engine are ISO metric. However, where
equipmentattachesto engine,SAE standardsapply.

Onmobileequipment,this enginewill operatesatisfactorilyatanyangleat
which operator and equipment can function safely,

MODELSERIES290400,294400 & 303400
Bore .............................................................2.W in, (68 mm)
Stroke,.............................0....................1..0..0.2.60 in. (66 mm)
Disriacement,,,..................................!,..,....,.29,3 cu. in. (480cc)
Ho~epower ,.,,.,,.............................,..!,!,,......290400
RPM
Horsepower,.................................................294400
RPM
Home~wer ..................................................3OMW
RPM

MODELSERIES350400

12” HP d 3600

3600

3600

Bore .,.,..,......................................................2.83 in. (72 mm)
Stroke..,.,,.,..,,.,,,,,,,,,,,,,,,.,,.,.......,..,,,,,.,,.,,.,.,.2.76in, (70mm)
Displacement................................................34,7 cu. in. (570cc)
Horsepower.,,..,.,,.,.,,,.,,................................18 HP@3600RPM

NOTE:Forpracticaloperation,the horsepowerloadingshouldnotexceed
85%of this rating.Enginepowerwill decrease3-1/2%for each 1,000feet
(305m) abovesea leveland 1%foreach 109F (5.tYC)above77’ F (25QC).

TUNE-UPSPECIFICATIONS
DESCRIPTION B&S PARTNO.
Air CleanerPre-cleaner(round)....................................,..,, 271271
Air CleanerCartridge(round) ,...................................,!.,,!.. 394018
Air CleanerPre-Cleaner(square) ...................................... 805113
Air ~eaner Cartridge(square)........................................... 805267
Air CleanerPre-cleaner(with fuel tank) ............................. 271794
Air CleanerCartridge (withtiel tank) ................................. 393957
Fuel Filter (withoutfuel pump)........................................... 298090
Fuel Filter (with fuel pump).,,,,,,,,,,..................................!.. 394358
Oil Hlter ...........................................l......................o......... 491056
ResistorSpark plug (ChampionRC 12YC) ........................ 4910E6

NOTE:Walkingtingerslogoand“Yellowpages”areregisteredtrademarks
in variousjurisdictions.
CLEARANCES DIMENSION
Spark PlugGap..,..,...................................... .030 in. (.76 mm)
IntakeValve*,,.,,,,,,,.,,.,,.,.............................. ,004-036 in. (.1O-.l5mm)
ExhaustValve*..............................0.............. ,004-,006in, (,1O-,15rnm)
*Check when engine is cold,

In some areas, local law requires the use of a resistor spark plug to
suppress ignition signals. If an engine was originally equipped with a
resistor spark plug, be sure to use the same type of spark plug for
replacement.
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Enginesto be stored over 30 days needto be protectedor drainedof
fuel to prevent gum from forming in the fuel system or on essential
mrburetor parts.
i. For engine protection,we recommendthe use of Briggs & Stratton

GasolineAdditive, Part No, 5041, availablefrom any Briggs &
StrattonAuthorizedServiceCenter,MixAdditivewith fuel in fuel tank
or storagecontainer.Runenginefir a shorttime to circulateAdditive
throughcarburetor,Engineand fuel can be stored up to 24 months.

If Additive is not used or if engine is operating on gasoline containing
alcohol, remove all tiel from tank end run engine until if stops from lack
of fuel.

2.Whileengineisstillwarm,drainoil fromcmnkcase.Refillwith freshoil,
3, Remove spark plugs and pour approximately 1 ounce (30 ml) of

engineoil into each cylinder, Replacespark plugs and crank slowly
to distribute oil.

4, Cleandirtandchafffromcylinders,cylinderheadfins, blowerhousing,
rotatingscreen and mufflerareas.

SERVICE& REPAIRINFORMATION
If service or repair is needed, contact a Briggs & Stratton Authorized
ServiceCenter.To serveyou promptiyand efficiently,a ServiceCenter
will need model,type and code numbersfrom your engine.

mYour nearestService Center may be located in the
“YellowPageY’directoryunder “Engines,Gasoline,”
“Gasoline Engines,”or similar category. You may also
locate the Service Center in your mailing zip code area

by calling: 1-800-233-3723.There are over 30,000
.W AuthorizedService Centers worldwide availableto
.W1

serve you,

AuthorizedService Centers carry a stock of Original Briggs &Stratton
ServiceReplacementPartsand are equippedwith specialservicetools.
Ask for and use ~ original Briggs & Stratton Service Replacement
Parts which preserve the original design of your engine. Imitation
replacementpartsoffer potentialrisks in internalconstructionaswell as
fit, finish andwarrantyback-up,Trainedmechanicsoffer expertservice.
Majorengine repairs requirepropertools and a thoroughknowledgeof
internal combustion engine repair proce-
dure.

Briggs&Strattonpublishesillustratedshop
manuals,parts lists and owner’s manuals
for every engine it manufactures.To re-
ceivealistofavailablepublications,writeto
Briggs & Stratton Corporation, P,O, Box
1144, Milwaukee, WI 53201, Attention:
Service Division.The shop manualshown
hereincludes“TheoriesofOperation,”com-
mon specifications and detailed informa-
tion coveringthe adjustment,tuneup and
repairof Briggs&StrattonOHV,twin cylin-
der, 4 cvc~- ermines and is available from anv Brictgs & Stratton
Authori~ed ‘Service Center. Yoti ‘~an also
order directiy from the factory at the above address, Requestmanual,
Part No. 272144.



ABOUTTHEWARRANTYONTHE
VANGUARDENGINE
If warrantyservice is needed, contact your nearest AuthorizedBriggs &
Stratton Service Center, For prompt attention, your Center will need to
knowthe enginemodel,type and code numbers,the trouble experienced
and the total numberof hoursthe enginewas run.

BRIGGS & STRA’ITON WARRANTY COVERS ONLY DEFECTIVE
MATERIAL AND/OR WORKMANSHIP.

Briggs& StrattonCorporationwelcomesthe opportunityto makejustified
warranty repairs by any of its Authorized Service Centers. In most
instances,the requests fbr warranty repair are handled in a quick and
routinemanner.However,somerequestsfor warrantyare receivedwlich
appear not justified. In these cases, though engine owners may not be
awareof it, the prematurefailure of their enginewas causedby abuseor
neglect,or theequipmentonwhich itwas mounted,ratherthantheengine,

If you differ with the decisionof your ServiceCenter, investigationwill be
madeto determinethe applicabilityofwarranty.Ask the ServiceCenterto
submitall supportingfacts to the Factoryfor review.If the Factorydecides
that your claim is justified, you will be fully reimbursedfor those items
accepted as defective. To avoid misunderstandingwhich might occur
betweenengineownersandAuthorizedBriggs&StrattonSewiceCenters,
we list below some of the causes of enginefailure that Briggs&Stratton
warrantydoes not coverfor repairor replacement.

LIMITEDWARRANIY
FORVANGUARDENGINES

“Fortwoyearsfromdateof purchase,Briggs&Stratton Corporation
w“ll replacefor the original purchasers,free of charge, any part, or
partsof the engine,found uponexaminationby any FactoryAutho-
rizedServiceCenter,or bythe Factoryat Milwaukee,Wisconsin,to
bedefectivein matenalorworkmanshiporboth.Thisistheexclusive
remedy,

“For’fiveyearsfromdateof purchase,Briggs&Stratton Corporation
will replacefur the original purchasers,free of charge, any part, or
parts of the MAGNETROhK@IgnitionSystem (excludingthe spark
plug),foundupon examinationby any FactoryAuthorizedService
Center,or bythe Factoryat Milwaukee,Wisconsin,to be defective
in material or workmanship,or bolh, so as to result in the loss of
ignition,This is the exclusiveremedy.

“All transportation charges on parts submitted for replacement
under this Wamantymust be borne by purchaser, For warranty
servicecontactyour nearestAuthorizedServiceCenteras listedin
the ‘YellowPages’under‘Engines,Gasoline’or ‘GasolineEngines.’

THEREIS NOTOTHEREXPRESSWARRANTY,IMPLIEDWAR-
RANTIES, INCLUDING THOSE OF MERCHANTABILITYAND
FITNESS FOR A PARTICULAR PURPOSE ARE LIMITED TO
ONEYEAR FROM PURCHASEAND TO THE EXTENTPERMIT-
TED BY LAW ANY AND ALL IMPLIEDWARRANTIESARE EX-
CLUDED,LIABILl~FORCONSEQUENTIAL DAMAGESUNDER
ANYANDALL WARRANTIESARE EXCLUDEDTOTHE EKENT
EXCLUSIONIS PERMllTED BY L4W.

Somejurisdictionsdo not allow limitationson how long an implied
warrantylasts,andsomejurisdictionsdo notallowthe exclusionor
limitation of incidental or consequential damages, so the above
limitationand exclusionmay not apply to you, This warrantygives
you specific legal rights and you may also have other rightswhich
vary from jurisdictionto jurisdiction.”

Briggs& StrattonCorporation

F.P, Stratton,Jr.
Chairmanand Chief ExecutiveOfficer



WARRANTYPERIOD
ENGINES......................... All Vanguard and l/C engines.
CONSUMERUSF .,..,.,,.,,2 year-engine Ltietimew-Magnetrorv13igni-
tion
COMMERCIALUS13........2 year-engine Ltietime*-Magnetrorx10igni-
tion

*For purposesofthiswarrantypolicy,“consumeruse”shallmeanpersonal
residentialhousehold use by the original retail consumer, “Commercial
use” shall mean all other uses, including use for commercial, income
producingor rental purposes.Oncean enginehas experiencedcommer-
cial use, it shall thereafterbe consideredas a commercialuse enginefor
purposesof this warranty policy.

- Lifetimelimitedwarrantyof the Magnetron ignitionshallcoverpartsand
laborfor the first five (5) years ftom the date of purchase;thereafteronly
parts, “Lifetime” shall mean lifetime of the engine in the hands of the
originalpurchaser,

- Applies to equipment retailed in the U.S.A. and Canada. In all other
com#i:Ethe warranty for CONSUMERUSE is the same as COMMER-

NO REGISTRATION (WARRANIY) CARD IS NECESSARY TO
OBTAIN WARRANTY ON BRIGGS & STRATTON ENGINES.
SAVE YOUR PURCHASE RECEIPT. PROOF OF PURCHASE DATE

andauthorizedBriggs&S~attonservi~eaccounts,we are lis~ngsomeof
thecausesof enginefailure,whererepairor replacementis NOTcovered
by Brlggs & Stratton warranty.

NORMAL WEAR:
Warrantywill not cover repairwhere normaluse has exhaustedthe life of
apart or engine,Engines,like all mechanicaldevices,needperiodicparts
replacementandserviceto performwell. Itshouldberememberedthatthe
service life of any engine is dependent on the care it receives and the
conditionsundervhichit hasto operate,Someapplications,suchastillers,
trashpumps,rotaymowers, areveryoftenused industyordirtyconditions,
which can cause what appearsto be prematurewear, Such wear, when
caused by dirt, dust, spark plug cleaning grii or other abrasive material,
which has entered the engine because of improper maintenance,is not
coveredby Wamanty.

ABUSE OR NEGLECT
1.Bentorbrokencrankshafts:Suchdamageisnormallytheresultof abuse,

such as striking a solid object with the cutter blade on a rotary lawn
mower,and is not covered by Warranty,

2, Enginerepairs requiredfrom the use of contaminatedor stale fuel are
not

‘coveredbvWarrantv,Suchfailureswould includestickingvalves,and

3.

4,

carburetor and fue~pipes wtich are clogged by gum d~positswhich
form through the use of stale fuel. Always use clean fresh
regulargasoline.
Parts which are scored or broken because an engine was operated
without sufficient lubricatingoil, the proper grade of lubricatingoil or
contaminatedlubricating oil are not covered by Warranty. Check oil
level at least every five hours and refill when necessary.Changeoil
at recommendedintervals,
Damage caused by overheating or overspeeding is not covered by
Warranty,Overspendingor overheatingoccurs if the cooling fins be-
come pluggedwith dirt, grass or debris, or if an engine is operatedin
a confined area without sufficient ventilation. Clean fins on thecylin-
der, cylinderhead and flywheel regularly,

5, Damageor wear caused by dirt which enters the engine because of
improperair cleaner maintenanceis not covered by Warranty,Clean

and re-oil the air cleaner regularly.
6, Damageor wear caused by grit from blast cleaning sparkplugs is not

coveredbyWananty,We donotapproveof cleaningsparkplugsonan
abrasiveblastcleaningmachine,sincegrit can remainin the plug,and
later enter the engine.

7.Warrantydoesnot coverthe tune-upor adjustmentof an engineunless
the needfor such repair is the resultof defectsin materialor workman-
shipor both. If equipmentis assembledandadjustedbythe owner,the
engineoperatingandmaintenanceinstructionsaresufficientlyclearto
permit the average owner to make minoradjustments.Such minor
adjustmentsare NOT coveredby Warraniy,

8, Broken parts, which result from excessivevibration caused by loose
engine mounting, loose cutter blades, blade unbalance, improperly
attachingequipmentto engine crankshaft,overspendingor abuse in
operation,are not covered by warranty.

9,Repairoradjustmentofassociatedpartsorassembliessuchasclutches,
transmissions,remotecontrols,etc.,whichare notof Briggs&Stratton
manufacturewill not be coveredby Briggs & StrattonWarranty,

10, Only ORIGINALBriggs & Strattonparts,or parts approvedby Briggs
&

Strattonmay be coveredby Warranty.

WARRANTY IS AVAILABLE ONLY THROUGH SERVICE CENTERS
WHICH HAVE BEEN AUTHORIZED BY THE BRIGGS & STRATTON
CORPORATION. YOUR NEAREST SERVICE CENTER IS LISTED
IN THE YELLOW PAGES OF YOUR TELEPHONE DIRECTORY,
UNDER ‘ENGINES, GASOLINE” OR “GASOLINE ENGINES.”
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See enginesection of this manual bginning on page 21 to assistyou in
resolvingengine related problems.

PROBLEMS:
ENGINEFAILSTO START
ENGINERUNS ROUGH
ENGINEBACKFIRES
ENGINEFAILSTO ACCELERATE
ENGINEREDUCESSPEED TO LOW RPM UNDERLOAD

CAUSESAND/ORSOLUTION:
1. Lossof fuel.

A. Emptygas tank.
B, Pluggedfuel line or filter.
C, Defectiie fuel pump (Replacewith mfg.suggestedreplacement

parts only),
D, Gasline kinked,crushedor quickdisconnectinsidethetruck not

connected.

2, Blownmasterfuse,
A, Electricalshort.
B. DefectivefUse.

3. Defectivespark plugs,
A. Removeand replace.
B, Clean and regap.

4, Defectivesparkplug wires,
A, Spark plug wires along with many others may, at certain points

comeincontactwith heatedparts (exhaustmanifold)or abrasive
parts (sharp metal,teflon hose).This maybe taken into consid-
erationfor electricalshorts.

B, Removeand replace ignition module,

5. Lowcompression,
A, Defectivevalve.
B. Stuck valve.
C, Worn compressionrings.
D, Defectivepiston.

6, Floatswitch in recoverytank inoperative.
NOTE:Temporaryrepairpermitsdisconnectionof float switchwire

betweentank andmachine,Continuedoperationwith this condi-
tion will compromisevac blower.

A. Switch stuck on upright position by foreign material.
B, Defectivefloat switch.

7, Enginewill not turn over,
A. Deadbattery.
B. Looseterminal connectionon batteryor ignitionswitch,
C, Defectivestarter.
D, Seized engine or blower.

B.DefectiveCarburetoror gas leakage.
A, Cleancarb,
B, Replacecarb,
C. Choke lockedin closed position,

D. When replacing tielpump insure that it is the same
pressure rating recommended by manufacturer.

9. Improperlyadjustedcarb.
NO~: A comprehensivemanual is availableand defines

necessaryadjustments.
A. Incorrectair mixture ratio adjustment.
B, Incorrectfloat level adjustment.

10.Carbonbuild-up in cylinders.
NOTE: Carbonbuild-upcan be minimizedby using unleaded

regulargas. Shouldcarbon removalbe necessary,reinstall
headswith new gaskets.

A, Carbonbuild-upmaybe excessiveif carb, or valves are
improperlyadjusted,engina RPMtoo low, improperspark
plug gap,

B. Removecylinder heads and eliminatecarbon build-upwith
wire brush.

11. Incorrectignitionmodule air gap.
A. Regapignition moduleto specifications.

12, Dirtyair cleaner,
A. If exhaustgasketsdo not seat pmpetly or heat exchanger

gasket is bad, exhaust may heat and melt the air cleaner
requiringmuch clean-up repair.

13. Cloggedfuel filter.
A. Removeand replace.

14. Low oil level or malfunctioningoil pump.
A. Oil pressuresensorscan be installedon the engine,Thiswill

eliminatemany problemswhich may occur.

15, Vacuumtank full.
A, Emptyvacuumtank.
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The entire electrical system operates on 12 volts DC which is provided by NOTE: When new battery is installed insure it is properlychargedbefore
a battery.Batterylevelsaresustainedbya 16ampalternatordesignedwith installationor damageto the chargingregulatormayoccur.
the engine.

PROBLEM: Low battery voltage
Cause Soiution
Defectivebattery. Removeand replace.

Corrodedbatteryterminals. Cleanterminalsand batteryposts.

Low batteryfluid. Add waterto appropriatelevel,

Lwse wiringwithh electricalsystem. Examineall terminal connectionsandverify that hey are secure.

Electricalshort in wiring system. Examineelectrical systems for he wires.

Poor ground connection. Examine terminal and remove corrosion it necessary.

PROBLEM: Inoperative hour meter
Cause So/ution
Time is not advancing c.mrectfy. Verii f 2 volt DC is available at the hour meter with the ignitkm switch turned on.

This can be amomplished with a voltmeter or a test lamp.

Remove and replace hour meter if 12 volt is available.

A nylon gear wiihin the dock may have been jammed due to sudden jolt of the
machine or truti. You mayW simptytapping on the meterto by to free the

nylon gear.
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AQUACAT
Any freezing of this machine is not covered by wamantyand during the
coldermonthsofoperation,carefulprotectionshouldbeofutmostconcern.

THE FOLLOWING PRECAUTIONSARE RECOMMENDED:
1, Run machinebefore leaving for the first job to insurenothinghasfrozen

the night before, includinghoses and wand.
2. Insulatethe garden hosefrom the cold groundby runningit throughand

extra 1-1/2 inch vacuum hose.
3. Leavetruck doors closed until time cleaningbegins,then open slighfly
for

ventilation of air cooled engine.
4, In colder climates, insulatingthe tuck walls and floor boardswill help

protect the unit.
5, Donl procrastinate during the cleaning operation or the hot water
solution

linewill alsofreezeontheground.Thesolutionlineshouldbeinsulated
in extremelycold climates,

6.Wheneverpossible,the truckand machineshouldbestoredin a heated
garageat night or overtheweekend. If notpossible,placea 1500watt
electric heater inside the truck, aimed directiyat the machine, Never

use
apropaneheater-it causesexcessivemoistureonthetruckceilingand
the possibilityof it goingout is higher. If the machineandtruck are left
outsidewith a heater,you shouldfirst drainall possiblewater fromthe
machinecleaning tools and hoses, (Theyfreezealso.)

TO DRAIN THE MACHINE,FOLLOWTHESE STEPS:
1, Before shutting off the machine, remove the chemical line from the

chemicaljug andplacein amixtureof 50/50anti-fTeezeandwater.Wtth
the cleaning tool on, allow mixtureto fill chemicalsystem back to the
chemical mix tank.

2, Loosenthepetcockvalveonyour bypassdrainhoseandallowthewater
to drain thoroughly from the mix tank.

3,Usingthe freezeguardhoseprovidedwith themachine,freezeguardthe
unit. First plug the rubberstopper into the outletof the recoverytank,
Thenwith the pressureregulatingvalveunscrewed,plugthe otherend
of the freeze guardhoseintothe highpressurecleaningsolutionfitting
on the front of the machine. Run the unit until the engine stops.

4. Openthe mix tank drain valve and drain out the remainder of the water.
The unit is now freeze guarded.

PRECAUTIONS
Your mobilecarpetcleaningplanthasbeenengineeredusingthe latestand
most sophisticated technology available, to produce the finest carpet
cleaning results possible. Despite this, however, it remains only a tool of
the carpet cleaning trade, and it can produce only as good a job as the
person operating it.

Thereare not shortcuts to goodcarpet cleaning.It requirestime, cleaning
knowledgeand the use of good chemicals.

The manufacturerrecommendsthe useof spottingagents,andtraffic lane
cleaners prior to the actual cleaning of carpeting,as required.

The useof some chemicalsthroughyour mobilecarpetcleaningplantcan

seriouslydamagetheinternalplumbing,highpressurepumpandheater
(Chemicalsuchas concentratedacids,solvents,endsome paintoil and
grease removerswhigh concentrationof solvents).

The manufacturerrecommendsonlytheuseofchemicalscontainingrust
andcorrosioninhibitomandwatersofteningagentsto preventchemical
build-upwhichmayleadto componentfailureandwarrantyinvalidation.

NOTE: At notime shoulda chemicalsolutionwith a pH of lessthan 7or
higher than 10 be used in the unit.

pH CHART

1 234567891011 12 13 14
I I I I

+AciD — 4NEUTRAL ‘ALKALINE ~

CLEANINGSTROKE
PROCEDUR130VER-WElliNG
PURPOSE:TOeliminateexcessmoistureremainingin thecarpetfiberand
the sawtoothappearancewhich results from diagonal movement of the
cleaningtool on all types of carpet.

PROCEDURE: Always move the cleaning tool in smooth forward and
backward stiokes. Apply slight pressureto the forward stroke while the
solution is injected into the carpet.When extracting (drying), apply firm
pressureon the forwardstroketo ensurea positive“lock” for the vacuum
andminimizethe “hopping”effectresultingonunsmoothcarpet,Duringthe
forwardand reversestrokes,movementto the rightor left should only be
accomplished at the extreme rear of the stroke. Overlapping is also
importanttoensureevenapplicationofsolutionto preventsaturationwhen
cleaning wand is stopped twice at the same point at the rear of the
cleaningstroke.

Failureto adopt this procedurecan result in increasedchance of ‘clean
streaks’,fiber shrinkage,brown-outand longerdryingperiods.

INCORRECT METHOD CORRECT METHOD

I Overlap Between Strokes

d
ng

Stroke Stroke

I

OVER-WETTING
Over-wetting is annoying to all concerned and sometimes, leaves a bad
impression of the cleaning process used.

THESE ARE SEVERAL AREAS THAT WILL CAUSE OVER-WElllNG:

1. Too few vacuum strokes or improper saw-tooth vacuum strokes as shown
in the previous illustration.

2. Obstructed, cut or kinked hoses.
3. Vacuum tank drain valve left partially open.
4. Clogged vacuum blower filter or vacuum tank lid not sealing properly.
5. Cleaning a heavily foam-saturated carpet without defoamer. (1% recoin

mend crystal type.)
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WANDVALK, JET& WAND
PARTSLIST

] ITEM PART NO. DESCRIPTION QTY,

1 167-013 Tfgger, castHydrahoe vaive 1

2 094-009 Nut, 1/4 -20 s/s nylock 2

3 lo7-13Jl Valve body - HydraMaster vaJve 1

4 052-152 1/4 Male comp. fitting - Hydrahoe 1

5 i55-oo3 Spring,HydraMastersolution vaJve 1
6 097-011 O-Ring, HMaster solution valve cap 1

7 027-Cal Cap, s/s HMaster solution valve 1

8 139-004 Ring, sohrdonvaive retaining 1

9 139-003 Ring keeper , HMaster solution valve 1

10 097-010 O-Ring, HM valve plunger - large 1

11 097Q22 O-Rhg, solu$on vake / flw mtr - small 1

12 107-129 Plunger, HydraMaster solution valve 1

13 052-050 440 Male quick connect wlviion 1

14 052-071 NippIe, 1/4 brass hex 1

15 052-082 Elbow, i/4 brass 45 street 1

16 143402 Screw, 1/4 - 20x 1* HHC ski 1

17 052-153 Brass stabilizer housing 1

18 186-001 Stabilizer 1

19 076-005 Jet, #6 s/s Hydra hoe, BobCat 1

076003 Jet, #4 s./s Hydra hoe, AquaCat 1

20 094428 Nut, brass - jet assembly group 1

21 061-0Q6 Handle, pressure guide wand 1

22 094-035 Nut, 5/1 6-18 sLsnylock half nut 2

23 143-012 Screw, 5/16 - 18x 3/4’ SIS HHC 2

24 173-CM Wand, s/s Hydra hoe - stock 1

25 082-001 Lips Sk Hydra hoe (2 piece set) i

26 168-OQI Tube, s/s Hydra hoe solution 1

27 061-0Q7 Handle grip - Hydra hoe 1

Not shown in illustrations

154031 Spacer, 1/4 x 5/16 - s/s sol. vaNe 5

169-055 Valve assembly,s/s Hydrahoe 1

1434N4 Screw,1/4- 20x 1.5’ HHCski 2

094-009 Nut, 1/4 -20 s/s nylock 1



PROCEDURES
To avoid ccstly repaim and down-time, it is imperative to develop and
practicegood maintenanceproceduresfrom the beginning,These proce-
dures fall into daily, weekly, monthly and quarterly increments, and are
outiinedbelow.We haveprovideda maintenancelogfor yourconvenience
on next page; it is recommendedthat you affix a copy of the log on the
vehicledoornearyour unitfor convenienceandto serve asa maintenance
reminder.

DAILY
Check engineoil level.
Inspectgardenhose screen - clean as needed.
Visually inspect machinefor loose wires, oil leaks, water leaks, etc.
Inspectrecoverytank s/s filter and filter bag for tears, holes, etc. - clean,

repair or replace as needed.
Lubricateblowerwith LPS-1through blower inlet.

WEEKLY
Changeengineoil. (50 hours of operation,)
Checkengineair cleanerfilter - clean as necessary.
Checkhigh pressurepumpoil - add as necessary.
Checkdrive couplerset screws - tighten as needed.
Checkpumpdrive belt for wear - tighten as needed.
Checkpump pulleys - tighten as needed.
Checkfuel lines for wear/chafing,
Checkall nuts and bolts - tighten as needed,
Checkheater burner assy. unionfor tightnesslleaks.
Cleanvacuumtank thoroughlywith high pressure washer.
Flush water and chemical system with 50/50 white vinegar solution.

MONTHLY
Greaseblowerbearing fittings.
RemovepressureBypassValve stem, grease cup and stem, reinstall.
Checkwater level in battery. Clean connections as needed

QUARTERLY
Changeoil in blower.
Checkenginecompression,
Checkfor combustionchambercarbon deposit.
Changespark plugs.

IMPORTANT:
Recorddate and machinehours in maintenance log.

AS REQUIRED: DESCALING
Scaledepositson the interiorof heater tubes can cause a noticeableloss
in heating performance, Deposits of this kind result from hard water
deposits,excessivechemicaluse,improperchemicals,etc.Thefrequency
with which descalingproceduresare requiredw“ll vary,

If your area has particularlyhardwater or you see evidenceof depositsin
the water system, you may have to descale monthly, To descale your
system,add an appropriatedescalerchemical to your mix tank, circulate
in the heater, let stand, flush and repeat as necessary, Clean all screens
andstrainers,and check them frequently following descaling.

OVERALLCAREOFUNIT
MAINTAININGTHE ORIGINAL APPEARANCE OF YOUR UNIT IS
MPORTANTFOR TWO REASONS:
1,It representsa big dollar investmentfor your cleaningbusinessand its

appearanceshould reflect that fact. A dirty machineis not professional!

?.Maintenance,troubleshooting, and repairis mucheasierto accomplish
on a cleanwell maintainedunit, Regularcleaningof the machineoffers
you anopportun”~to visually inspectall facetsof the machineandspot
potentialproblemsbefore they occur.

~fJLLOW]NG MAINTENANCE JS RECOMMENDED BY THE

MANUFACTURERAT THE FREQUENCYINDICATED.

AFTEREACH JOB:
:heck recovey tank, sls filter and filter bag as required.

DAILY:
Wipemachinedownthoroughlywith a dampcloth;flush recoverytankout
:horoughly.Empty filter bag and inspect for rips, tears, etc. - replaceas
leeded; remove,thoroughlycleanandreinstallstainlesssteelfilterscreen
n recoverytank; inspectand clean vacuum slot on cleaningwand;check
wandhead for sharp edges that could tear carpet - file down as needed;
deanwandto maintainoriginal appearance;wipe downvacuumandhigh
pressurehosesas needed - visualiy inspectfor cuts, etc,

WEEKLY:
Wipedownentireunitasneeded- applygoodcoatofautowaxtoall painted
surfacesinside and out, and to control panel; thoroughlyclean recovery
tank using high pressure hot water (unit with optional high pressure
cleaninggunmaybeusedfor this); removestainlesssteelfilterinrecovery
tank,thoroughlyclean removing all lint build-up,inspectfor damageand
reinstall.Removefilterbag,thoroughlycleanandreinstall- if tom, replace;
emptychemicalfrom chemicalcontainer,wash out thoroughlyto remove
any chemicalbuild-up; inspect chemical feed line strainer and use 50%
whitevinegar/watersolutionto removeany chemicalbuild-up;thoroughly
cleanwand and inspectfor clogged jet, debris in vacuumslot and leaking
fittingsat valve, Apply light coat of auto wax to wand. Thoroughlyclean
vacuumandhighpressurehoses includinghosecuffs- inspectfor wearor
damagetohosesandquickconnectfittings,Inspectgardenhoseconnect/
adapterscreenfor debris, remove and clean thoroughly,Inspectall lines
for wearor abrasionsthat may cause possibleleaks.

36



—

MAINTENANCELOG
DAILY CLEANING & INSPECTION
Engine oil - check Clean vac tank filter bag af!er every job
Garden hose screen - clean Blower inlet - spray with LPS 1 after last job
Machine - general inspection

WEEKLY SERVICE

MAINTENANCELOG
DAILY CLEANING & INSPECTION
Engine oil - check Clean vac tank filter bag atter every 10b
Garden hose screen - clean Blower relet - spray with LPS 1 after last job

Machine - general inspection

wEEKLY SERVICE

MAX
fiRS

SERVICE I OATE,HRS I DATE,HRS I DATE;HRS I DATE!HRS I C)ATE/tiRS I DATE/HRS ] DATE,HRS

25 BLOWER check 011 level

25 PUMP OIL check (top ot sighl gauge)

25 BELTS & PULLEYS check hghtness

25 HIGH PRESSURE LINES check for chafing

25 NUTS & BOLTS check t!ghtness

25 BATTERY LEVELS check

25 VACUUM TANK clean

25 WIRING check for chaftmg

25 CHEMICAL SYSTEM flush wlvmqar

50 ENGINE OIL CHANGE

MONTHLY SERVICE

100 BLOWER grease bearing

100 ENGINE AIR CLEANER clean

100 BY PASS VALVE grease cup & stem

100 OIL FILTER CHANGE.

QUARTERLY SERVICE (3 MONTHS)
300 HLOWE~OIL change

300 ENGINE compression
300 SPARK PLUGS change
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WARRANTYINFORMATION
To avoidmisunderstandingsvhich mightoccur betweenmachineowners
and manufacturer,we are listingcausesof componentfailurethat specifi-
callyvoidswarrantycoverage,Suchcausesas listedbelowshallconstitute
abuse or neglect.

BLOWER: Failureto lubricateimpellersdailywith LPS-1lubricant,Failure
to lubricate bearings as recommended in blower manual, Failure to
maintainproperoil levelsin the blower,Failureto usethe correctoil grade
and viscosity as recommended in blower manual, Failure to properly
maintain blower safeguard systems such as waste tank filter screen,
vacuum safety relief valve and waste tank automatic shut-off system.
Allowingfoam to pass through blower.

HIGHPRESSUREWATER PUMP: Failureto maintainproperoil levelas
recommendedin pump manual.Failureto change oil in pump at recom-
mended intervals, Failure to protect pump against freezing. Failure to
maintainpumpprotectionshut-offsystem,Failureto usewatersoftenerin
hardwater areas, Use of improperchemicals.

VAC TANK Failureto properlymaintainfiltering devices in tank, Failure
to clean tank as recommended by manufacturer. Failure to maintain
vacuum safety releasein tank lid. Use of improperchemicals.

CHEMICAL PROPORTIONED:Useof improperchemical.Failureto use
water softener in hard water area. Operating machine without proper
chemicalfilter screen, Failureto protectagainst fteezing.

CONTROL PANEL: Failure to protect flow meter and water pressure
gauge againstfreezing.

VACUUM AND SOLUTION HOSES: Failure to protect hoses against
freezing. Failure to protect hoses against burns horn engine/blower
exhaust. Damageto hoses from being run over by vehicles. Kinking or
crackingfromfailuretostoreor unrollhosescorrectly.Normalwearandtear
from everydayuse.

CLEANINGWAND: Failureto protectagainsttleezing, Obviousphysical
abuseof wand.

WATER HEATER: Over pressurizationof the system (recommended
maximumworkingpressure-800 PSI),Failureto protectagainstfreezing.
Modificationof the gas deliverysystem,

WARRANTYPROCEDURE
Warrantycoverageis availableto you ONLYthroughHydraMasterCorpo-
ration, 20309 64th Ave. West, Lynnwood, Washington 98036, When
warranty parts are needed, vmiteHydraMaster Warranty Dept. at the
aboveaddress,or call the Warranty/ServiceDept.at (206)775-7275.No
collect calls will be accepted. Houm of Warranty/Service Dept. are
8:00 am to 5:00 pm PacificTime.
IMPORTANT HydraMaster’swarrantypolicyprovidesreplacementparts
without charge fir thirty (30) days to customers maintaining current
accountstatus.An invoicedatedthirty (30)daysfromdate of replacement
partsshipmentwili besenttothecustomerforthe amountofthepartssent.
The customer’sfaulty parts must be returnedfor evaluationprior to the
expirationofthethirty (30)dayperiod.Uponwarrantyapproval,acreditwill
be issued the customer for the replacement parts invoice, Warranty
disapprovaiorfaiiuretoratumthefaultypartswithinthethirty(30)day
period allowed will result in the customer being charged for the
replacementpartssent.

HOWTOORDERPARTS
Toobtain a proper diagnosisof your malfunction,and to order warranty
‘emplacementparts,it is importantthatyou proceedinthefollowingmanner

I. tiII HydraMaster Warranty/ServiceDepartmentat (206)775-7275.
2,Gwethe Warranty/Servicerepresentativethe following information:

A, Nameof your companyand your address.
B. Equipmentmodel (i.e. HydraCat,BobCat 2, etc.).
C, Date of purchase.
D, Hourson the unit.
E, Seriai numberof unit,
F, Nameof personauthorizedto order parts.
G, Salesmanunit purchasedfrom.
H. Descriptionof malfunction.
1,Pressurereadingson high pressuregaugewith wand turned

on and off.
3, If warranty replacement parts are needed, please specify method of
shipmentdesired,NOTE:All replacementpartsaresentfreightcollect,via:

AsLLPS, D, Air Express
B. Air Freight E. Auto Freight
C. Air Mail

4. Do not give malfunctioningparts to a HydraMastersales or service
representative.All parts must be returnad directfy to HydraMaster,
Freightprepaid.

PARTSORDERS
To expediteyour parts needs,pleasecall your sales representative.
Inmost instance,heeitherstocksor hasaccessto partsthrougha regional
servicecenter,Intheeventpartsareunavailablelocally,contactthefactory
andcoordinateyourneeds.Ifthis becomesnecessaty,alwaysindicatethe
method of shipment you desire, i.e. UPS, Blue Label, Air Freight, Air
Express,etc.
HydraMasterParts Department.Phone(206) 775-7276,

ONEFINALNOTE
Any questions you have regarding the warranty program should be
directedto the Warranty/ServiceDepartmentpersonnel at HydraMaster
Corporation.

Weshallalwaysendeavortobefairinourevaluation ofyourwarrantyclaim,
md shall provideyou with a completeanalysis of our findings,

+ydraMasterWarrantyPolicy
%ectiveFebruary1,1989

-lydraMasterwarranty covers only defective materialsand/or workman-
~hipfor the periods listed. Labor, and/or diagnostic reirn~r=rnent is

specificallyexcluded.
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2 YEAR

LIMITED WARRANTY PLAN
HydraMaster warrants products of its manufacture to be free from defects in material and workmanship if properly
installed, maintained, and operated under normal conditions with competent supervision. No person, agent, represen-
tative or dealer is authorized to give any warranties on behalf of HydraMaster nor to assume for HydraMaster any other
liability in connection with any of HydraMaster’s products. This warranty shall extend to the original purchaser of said
equipment for the periods listed by component below from date of installation. If repairs or replacements are made by
the Purchaser without HydraMaster’s written consent, HydraMaster’s warranty shall cease to be in effect. No allowance
will be granted for any repairs or alterations made by the Purchaser without HydraMaster’s prior written consent.

Machinery, equipment and accessories furnished by HydraMaster, but manufactured by others, are warranted only to
the extent of the original manufacturer’s warranty to HydraMaster.

HydraMaster agrees at its option to repair at the point of shipment, or to replace without charge any parts or parts of
products of HydraMaster’s manufacture, which within the specified warranty period shall be proved to HydraMaster’s
satisfaction to have been defective when shipped, provided the Purchaser promptly notifies HydraMaster, in writing, of
such alleged defect. HydraMaster will pay all freight and transportation charges, via normal ground shipping means, for
replacement of parts covered under this warranty.

HydraMaster’s liability to Purchaser, whether in contract or in tort arising out of warranties, representation, instruc-
tions, or defects from any cause shall be limited to repairing or replacing the defective part or parts. To qualify for
warranty coverage, defective parts must be returned to HydraMaster within 30 days.

No liability whatsoever shall attach to HydraMaster until said products have been paid for

Except as stated in this section and in the preceding section titled “Warranty” and except as to title, there are no
guarantees or warranties of merchantability, fitness, performance or otherwise, express, implied or statutory, and
HydraMaster shall have no liability for consequential, incidental or other damages, howsoever caused.

FRAME/COVER ASSEMBLIES: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 years

VACUUM RECOVERY TANK/CHEMICAL MIX TANKS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 years

CHEMICAL PROPORTIONING SYSTEM: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2 years

CLEANING WAND: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ..2 years

ENGINE: (Thru original Manufacturer. On Direct Drive units
seeoriginal Manufacturer’s warrranty.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2 years

INTERNAL MACHINE HOSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2 years

VACUUM BLOWER: (Thru original Manufacturer. See
Cooper Industries warranty.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 years

HIGH PRESSURE BYPASS VALVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 years

EXTERNAL MACHINE HOSES.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 year

BELTS, FITTINGS, FILTER SCREENS, GAUGES: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..l year

WATER HEATER OR HEAT EXCHANGER . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . ..l year

HIGH PRESSURE PUMP: (Thruoriginal Manufacturer. ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..l year

AllcomDonents not s~ecificallv referenced in the above schedule are covered under this wamanty fora period of one
(1) year; except thos; parts w~ich areconsidered expendiblein normal use.

Freezing of any water or chemical related component will VOID all warranties
components, internal or external, of this equipment.

Deposits and build-up in the water, chemical or heater systems, due to hardness in
chemicals which result in deposits, will void all warranties on affected components.

HYDI?A3-?.FS=ER
Corporation

oh water or chemical related

the water used or poor quality
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HYDRAMASTERcorporation

AQUA CAT 3.9
HEAT EXCHANGER SYSTEM

EXPLODED VIEW
and

PARTS LIST



PARTS LIST

1 000-038-019 CORE, FINNED - S/S
2 000-131-037 INSULATION WRAP
3 000-090-036 MANIFOLD ASSY. - LONG
4 000-090-035 MANIFOLDASSY -SHORT
5 000-033-070 CLAMP,l’’EXHAUST -INNER
6 000-033-071 CLAMP,l’’EXHAUST -OUTER
7 000-033-042 cLAMP,l-1/8’’MuFFLER
8 000-033-012 CLAMP, #44
9 000-052-085 ELBOW, 1/4” BRASS

10 000-068-210 HOSE,3/8’’x24° LONG

11 000-052-090 TEE,l/4’’MALEBRAss

12 000-068-215 l-10SE,3/8x13’’TEFLON

13 000-149-002 SENDER, S/W TEMP.
*14 000-068-098 HOSE,l/2x16’’RUBBER

15 000-052-013 FllTlNG,4M-6UFS

16 000-093-013 SILENCER ASSEMBLY

* 17 000-068-099 HOSE,3/8x43’’TEFLON

18 000-033-034 CLAMP,3”MUFFLER

19 000-052-268 ELBOWASSY., 2“-180°

* 20 000-068-039 HOSE,3/8x55’’THR0B

21 000-038-018 CORE,A/CHEAT EXCHANGER

22 000-052-086 BUSHlNG,l/2MALE x3/8FEMALE

23 000-052-086 ELBOW,3/8BRASS

24 000-052-023 F1l-rlNG,6MT-6F-6F

25 000-052-020 6MA-6UFS

26 000-052-033 8MA-6UFS

27 000-068-211 HOSE,3/8x34’’TEFLON

28 000-052-019 6M-6UFS

29 000-068-211 HOSE, 3/8 X 34” TEFLON
30 000-068-214 HOSE, 3/8 X 68” TEFLON
31 000-131”035 lNSULAT10N,3-1/8° I.D.-FOAM
32 000-052-267 ADAPTER,A/CREAR HT.EXCHGER-UPPER
33 000-052-266 ADAPTER,A/CREAR HT.EXCHGER-LOWER

* 34 000-033-052 CLAMP, 2-3/4”
% 35 000-049-033 FILTER, 3/8 INLINE

36 000-052-210 ELBOW,2” BLACK STEEL

37 000-068-213 HOSE,3/8x58”

38 000-015-037 BRACKET, MTG. - HT. EXCHGER/SILENCER
39 000-015-038 BRACKET,MTG.- HT.EXCHGER/SILENCER

* 40 000-068-079 HOSE,3/8x30’’TEFLON
41 000-015-038 BRACKET, RETRO-FIT-SILENCER
42 000-015-037 BRACKET, RETRO-FIT - SILENCER

* NOT INCLUDED IN KIT#OOO-078-033
*NOT SHOWN



HYDRAM.ASTER
CORPORATION

20909 t34th Amuc, West
Lynnwood, WA 980S0

I PRODUCT SUPPORT BULLETIN I
TO: ALL HYDRAMASTER DISTRIBUTORS DATE: 17 FEB ’92

RE: USE OF WATER SOFTENERS PSB #: 9221

For quite some time, HYDRAMASTER

has encouraged the use of water softeners in concert
with its equipment. With the introduction of the 3.5
AQUA CAT last year, the issue of water softeners
has once again come up.

Our increased use of exhaust gas heat ex-
changers requires us to reiterate our position con-
cerning water softeners and the subsequent invalida-
tion of machine warranty claims due to hard water
and/or chemical depcsits.

Irieluded ineachHYDRAMSTER manual
is a “hard water area map”. The map graphically
portrays the average hardness of water in each
region of the United States. his map does not
excuse anyone living in a “soft water area” from

using water softeners if circumstances require it.
Under the heading of “water softeners”, the

manual states: “Many areas of the counmy hove an
ercess of minerals in [he water which resull in what is
commonly refered to as ‘hard water’. These m ineraLs
fend to adhere to (he insides of heater coils and of her

patis of the machine causing bmage as wel[ as lass of

cleaning ejjectiveness... the relatively low cost of a

water softener service is more than made up for in the
increased life of machine purls and continued cleaning

ejjiciency. ” The manuals also have advice on de-
scaling procedures.

As stated in the manual, any deposits that
form on the inside of lhe machine may cause dam-
age. Any damages rc.suiting from hard water or
chemieal deposits are considered abuse and/or ne-

I Water Hardness I

glectand will notbe covered by the
HYDRAM&XER WARR4NTY.

Avoid costly repairs and

-downtime by using whatever wa-
ter softening method that is

readily available. Also remem-

ber to follow-up the de-scaling
recommendations that are shown

in your manual.

for more information

please contact your local

HYDRAMMSTER
representative.

—



HYDRANL4STER
CORPORATION

20909 64th Avenue, West
Lynnwood, WA 98036

PRODUCT SUPPORT BULLETIN

TO: ALL HYf3RA/llASTE~DISTRIBUTORS
SERVICE CENTERS
AQUA CAT OWNERS DATE: 29 APRIL 1992

RE: IMPROPER AQUA CAT OPERATION PSB #: 9243
(i.e.: no pressure indicated on pressure gauge)

The lfYlX7AlLfASTHT%5 AQUA CAT machine -t have pressure indicated on the
pressure gauge before the unit will operate.

When starting your FMJRAMASTEW3.5 AQUA CAT, it is of utmost importance that
care be taken to verify a working pressure reading on the pressure gauge within the first 30
seconds of operation. If this does not occur, shut the machine down IMMEDIATELY and
follow the procedure outlined below:

1).

2).

3),

4),
5),

Remove mix tank lid and verify the presence

of water in the mix tank.

If water is present in the mix tank, use the

freeze guard hose provided with the ma

chine to purge air from the system.

Attach the female quick connect to the front
of the machine and place the rubber

stopper in the recovery tank.

Start the machine.

As soon as water becomes visible in the

clear freeze guard hose, stop machine,

disconnect freeze guard hose and proceed

with cleaning operations.

The problem of low or no pressure may
be symptomatic of either a clogged pump inlet

filterer worn pump seals. Cleaning of the pump
inlet filter and/or replacement of the pump seals
may be necessary to correct the problem.

FEMALE QUICK
CONNECT 7

PLACE IN
RECOVERY TANK 1

h
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HYDRAMASTER
CORPORATION

20309 f34th Avenue, West
Lynnwood, WA 98096

PRODUCT SUPPO13T BULLETIN
.Y ,

TO: ALL HYDRAMAS7EW DISTRIBUTORS DATE: 29 OCT 1992

RE: 3.9 AQUACAT FREEZE GUARD PSB #: 92104

1. Begin by attaching your garden hose, or pump-in hose, to the machine. Now, remove the chemical line
from the chemical jug and place it in a 50/50 m-kture of anti-freeze and water; turn the ignition switch on.
Open the mix tank drain valve and allow the m“~ tank to drain to the point that it starts to demand water.
Allow the mix tank to draw the anti-freeze solution through the chemical flow meter and the hoses back to
the mix tank.

2. Remove the garden hose, or pump-in hose. Now, open the mix tank drain valve and drain all the water
from the machine.

3, With the machine drained of water, close the mix tank drain and pour one (1) gallon of 50/50 anti-freeze
and water mix into the chemical m“w tank.

4. Start the machine and allow it to run for two (2) minutes,

5. For machines equipped with a manual override switch: with the machine running, depress the dump
solenoid manual override switch and hold for thirty (30) seconds,

6. Remove the garden hose inlet fitting from the end of your garden hose and plug it into the front of the
machine. Leave it plugged in until the next time the machine is used.

.,-
With the hoses and wand connected, run machine and spray the water/anti-freeze solution out of the

wand until the ‘low water’ switch in the m“~ tank shuts the machine off. Your machine is now freeze-
protected.

7. Solution hose and wand freeze guard procedure: (optional): Attach the solution hoses and wand to the
machine. (Dependent upon the amount of hose attached, more anti-freeze solution may be needed in the
chemical mix tank). With the machine running, spray the wand into a container to recapture the anti-freeze
solution, Continue to spray the wand until the machine shuts down by itself.

Recovering anti-freeze for re-use:

Open the mix tank drain valve and allow the anti-freeze solution to drain into a sealable container
so that it may be used again,

Before cieaning with the machine again, flush the remaining anti-freeze soiution from the system
by spraying water through the hoses and wand untii all signs of anti-freeze are gone.-. - . .... >.:.-*.. .... ...... .’
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Unscrew damaged heat exchanger as
perinstructions-and remove. If smaller
heat exchangers are used, removal of
the silencer may not be necessary.

Length of pipe with l-1/2’’ coupler attached, used as
‘alignment tool’. Screw onto male thread of manifold
allowing sufflcientthread engagement, preventing dam-
age to the threads.

After alignment, the replacement heat exchanger should
install withcwt ANY load factor whatsoever. Ifthis is not the
case, remove the heat exchanger and re-align. The
exchanger must not be under load at any connection.



I
20309 i34th Awenue, West
Lynnwood, WA 98036

H?ZL?!STER

PRODUCT SUPPORT BULLETIN
.

~~: ALL HYDRAMASTE~ DISTRIBUTORS DATE: 5 FEB 1993

RE: REMOVAL AND REPLACEMENT OF F%B #: 93024
AQUA CAT HEAT EXCHANGERS

!n an effort to maintain our high standard of performance in both our equipment and
our service, HYDR4MAS7EXF is issuing this update covering the removal and
replacement of heat exchangers on the AQUA CAT cleaning unit.

It has come to our attention that in the past, this removal has been achieved by the
bending of the mounting brackets to allow the removal of the heat exchanger past the
frame. As a direct result, the ‘bending process’ weakens the heat exchanger and
promotes failure. This is not a practice adopted by HYD~MASTE@, and we would
like to take this opportunity to illustrate the proper method of removal and re@acement.

In ALL cases, the best way is to remove the silencer unit first. This+allows the heat
exchanger to then be unscrewed and removed without further modifications to it’s
surroundings. (note: if small diameter heat exchangers are being used, removal may
not be necessary)

Before installing the replacement heat exchanger, use a ‘aligning jig’ (shown in
illustration A) to insure correct placement of the unit. KX3NOT use the heat exchanger
as an alignment tool. To do so would place unnatural stress on the end plate, thereby
weakening the weld integrity. To fabricate an ‘alignment tool’, you need only a length
of pipe -- about 1$’ -- and a 1-1/2” coupler welded to one end (see illus.).
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HYDRAMASTER
CORPORW’ION

6929 204th Street, S. W.
Lynnwood, WA 98096

PRODUCT SUPPORT BULLETIN
.

10 ALL HY12RAMASTElWDISTRIBUTORS DATE: 28 MAY 1993

RE: 3.5 to 3.9 AQUA CAT Conversions PSB #: 93051

Poor performance has been noted in several instances regarding the conver-
sions from 3.5 AQUA CATS to 3.9 AQUA CATS. Such indications may appear
as low RPM or discharging fuel from the carburetor.

The most probable cause would be back pressure.

To correct the situation, we recommend that you remove the third heat
exchanger from the rear of the machine and remove any rust or foreign
material that may be blocking the copper tubes.

If at all possible, prior to installing the third heat exchanger, run the machine
with the silencer unrestricted. This will allow larger particulate to flow
through the system and avoid any build-up.

1
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