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GENERAL INFORMATION

This manugt contains instailation and operation instructions as well as
information required for proper maintenance, adjustment and repair of this
unit. Since the first and most important part of repair work is the correct
diagnosis of the trouble, a general trouble shooting section and component
manual troubleshooting charts have been included for your convenience.

Unlike a garden tractor, lawn mower or cement mixer, all having ane or two
functions to perform, the truck-mounted carpet cleaning plant has many
functions to perform simuitanecusly.

* Engine has Yo run at a consistent RPM.
* Vacuum has to pull air and dirty water back from cleaning site.
* Water pump provides stable pressure at proper water flow for cleaning.
* Chemical has to be injected into the water stream at the
right concentration.
* Heater must maintain proper heat.
* Vacuum tank must store dirty water until drained.

As you can see, it is not just a tum key operalicn with one thing to worry i )
4 : yope g ™ i engineereg cleaning plant, designed by HydraMaster Corp. The system

about, Does it start?t

O

& WARNING &

The manufacturer uses this symboi throughout the manual to wam
of passible Injury or death.

4 CAUTION o

This symbol is used to warn of possible equipment damage.

| HOW THE SYSTEMS WORK

THE BOBCAT SYSTEM WORKS AS FOLLOWS:

The water system takes incoming water at tap (low) pressure, automatically
combines it with chemicals from the chemical system, pumps it under
pressure through the heating system and out to the cleaning tool. After
being sprayed info the carpet, the water/chemical/soil solution is extracted
by the vacuum system and returned to the waste recovery tank.

i There is no guess work in the manufacture of these highly advanced

cleaning plants. There must also be no guess work in preparing it to get the
job done in the field. It is the purpose of this manual fo help you properly
understand, maintain and service your cleaning plant. Follow the directions
carefully and you will be rewarded with years of profitable trouble-free
operation.

itisimperative that no section be overtooked when preparing for operation
of this equipment.

THE AQUACAT 3.5 SYSTEM WORKS AS FOLLOWS:
The AguaCat 3.5 High Performance Heat Exchanger system is a highly

utilizes a dynamic heating system comprised of two separate exhaust heat
exchangers for capturing *free heat".

i Water is fed into the machine at tap pressure. Itis combined automatically
i with cleaning solution as it enters the mix tank. The solution is then picked
i up by the high pressure pump and pressurized (o the desired level. The

solution thentravels to the bypass assembly wherg it is distributed out to the
wand and back info the machine. The solution going back into the maching
splits flow and travels through the two exhaust heat exchangers. After being

i heated, the solution returns to the mix tank where itis picked up by the pump
i again.

When the cleaning solution reaches a pre-set high temperature, it is
released from the system and directed ta the recovery tank, then cool water
enters the system to regulate the temperature.

As there is no quess work in the manufacture of these highly advanced
cleaning plants, there must be none in preparing it fo get the job done in the
field. it is the purpose of this manual fo help you properly understand,
mainfain and service your cleaning plant. Follow the directions carefully and
you will ce rewarded with years of profitable trouble-free operation.

Itis imperative that no section be overiocked when preparing for operation
of this equipment.




BOBCAT
MACHINE SPECIFICATIONS _

FRAME: 18" W, 53" L, 34" H. Steel with baked-on epoxy finish.

WEIGHT: Model 3.0: 485 Ibs. (dry weight).
Modet 3.5: 500 Ibs (dry weight).

COWLING: Steel with baked-on Epoxy finish.
ENGINE: 16 HP Briggs & Stratton V-Twin. Steel sleeved cyiinders, ducted.
IGNITION: Magneto key start. Solid state ignition.

HI-PRESSURE PUMP: Tri-Plex piston -- Cat 290 -- 3.5 GPM
-- 1200 PSI -- @ 1200 RPM.

VACUUM BLOWER: Model 3.0: 3ML Sutorbilt w/14 HG safety relief.
Model 3.5: 3LFS Sutorbilt w/12 HG safety relief.

CHEMICAL SYSTEM: Electro-mechanical, flow meter controlled.
HEATER: Propane fired, thermostatically controlled (120,000 BTU).

INSTRUMENTS: 0-1000 High pressure gauge, Temperature gauge,
Vacuum gauge, Hour meter, Chemical flow meter,
Ignition key start .

RECOVERY TANK: Model 3.0: 52 gatlon aluminum, epoxy finish.
Model 3.5: 70 gallon aluminum, epoxy finish.

CLEANING WAND: Stainless steel 1 1" with heat coverhandle, andforward
guide handle.

HI-PRESSURE HOSE: 1/4" High-temperature lined/vinyl covered safety
orange with brass quick connects.

VACUUM HOSE: 2" Reinforced safety orange.
1 112" Reinforced safety orange.

STANDARD EQUIPMENT: Power console, Vacuum recovery tank, 11°
stainless steel cleaningwand, 100°-1/4~ high pressure hose, 100-2" vacuum
hose, 10'-1/2" vacuum hose, Through floor connections for gasoline and
propane hook-up, Tie-down cleats, Vacuum hose connections, 5 gallon
chemical jug, Owners manual.

OPTIONAL FEATURES: Stair tool, Steel legs w/Casters, additional 2"
vacuum Hose in 50' lengths, Additional 1/4" pressure hose in 50' lengths,
Pressure washing gun, Spare parts package.

DESIGN CHANGES: This information is accurate at the time of printing.
However, the design and specifications of HydraMaster equipment are
subject to continued change and refinement.

AQUACAT
MACHINE SPECIFICATIONS

FRAME: 21" W, 50° L, 28" H. Steel with baked-on epoxy finish.
WEIGHT: 500 Ibs. complete.

COWLING: Steel with baked-on Epoxy finish.

ENGINE: 16 HP Briggs & Stratton V-Twin, steel sleeved cylinders, ducted.
IGNITION: Magneto key start, solid state ignition.

HI-PRESSURE PUMP: Tri-Plex piston -- Cat 290 - 3.5 GPM
-- 1200 PSI -- @ 1200 RPM.

VACUUM BLOWER: 3LFS Sutorbilt w/12 HG safety relief.

CHEMICAL SYSTEM: Electro-mechanical, flow meter controlled.

HEATER: 2 exhaust heat exchangers.

INSTRUMENTS: 0-1000 High pressure gauge, Temperature gauge,
Vacuum gauge, Hour meter, Chemical fiow meter,
Ignition switch.

RECOVERY TANK: 70 gallon aluminum, epoxy finish.

CLEANING WAND: Stainless steel 11"with heat coverhandle, and forward
guide handle.

HI-PRESSURE HOSE: 1/4° High-temperature lined/vinyl covered, safety
orange with brass quick connects.

VACUUM HOSE: 2" Reinforced safety orange.
1 12 reinforced safety orange.

'+ STANDARD EQUIPMENT: Power console, Sound suppression package,

Level temperature exchange heater, Vacuum recoverytank, Carpetcleaning
wand, Chemical jug, Chemical jug holder, Owners Manual, 100 *- 2"
vacuum hose, 10°-1 172" vacuum hose, 100' Super-fiex solution hose, 10"
1 1/2* drain hose, Battery box with holder, Fuel system kit, Van decal, Van
installation kit.

DESIGN CHANGES: This information is accurate at the time of printing.
However, the design and specifications of HydraMaster equipment are
subject to continued change and refinement.




PURCHASER'S RESPONSIBILITY

PRIOR TO ARRIVAL OF UNIT:

1. Ingtall 5/8" exterior plywood fcoring invehicle and coverwith artificial turf.

2. Have beily mounted propane tank installed on vehicle. Tank must be
propane vapor type (for BobCat only).

.+ CAUTION *

3. Purchase heavy duly 42-60 amp hour battery and have battery ‘siow’
chargedifnew. if batteryis notfully charged damage can occur fo the engine |

charging reguiator.

read the unit operation manual and to tamiliarize himself with the informa-
tion contained therein. Special attention should be paldtoail CAUTIONS
and WARNINGS.

SALES REPRESENTATIVE'S
RESPONSIBILITY

ACCEPTANCE OF SHIPMENT:

damage by signing the notation of damage on the delivery receipt.

2. The salesman from whom you purchased your unit is responsible for
supervising the correct installation of the unit in your vehicle and thoroughty
training you in its aperation, maintenance and precautions.

CORRECT INSTALLATION INCLUDES: Installation of through-ficor fit-
tings for propane and gasoline fuel lines; installing propane regulator
included with unit, outside vehicle; placing unit and recovery tank in vehicle

and securing them with bolis or tie down cleats; connecting all propane and

gasoline lines; connecting battery; checking pump, vacuum blower and

engine oil levels, prior to starting unit; starting unit to check engine to see a
that all systems function normaily; also checking all hoses, wands, etc., for

correct operation.

TRAINING SHALL INCLUDE: Therough review of the operation manual
with purchaser; instruction and familiarization in: how to correctly start up
and shut down unit; how to correctly clean with the unit; how, where and how
often to check and change component cil levels; haw the unit's systems
work; how to troubleshoot the unit; how to do basic repairs; safety precau-
tions and their importance; freezing damage and how to avoid it and a
thorough review of the unit warranty and warranty procedures.

TRUCK PREPARATION

The manufacturer recommends the installation of plywood flooring covered
with poly propylene backed astroturf (do not use rubber-backed) in the
vehicle prior to installation of machine. This provides a metal to cushion

mounting rather than metal to metal, provides insulation and makes an |

altractive van interior. Astroturf should be color keyed to van interior.

Materials Needed:

1. 2 sheets 4xB8xs/8" exteriar plywood
2. 612" piece of commercial astroturf
3. 16 - 1 112" sheet metal screws

4.1 quart marine adhesive (optional)
5. 1 slaple hammer w/1/2* staples

(See illustration for correct placement of plywocd flooring)

PLACEMENT OF UNIT
IN VEHICLE

THERE ARE TWO RECOMMENDED UNIT PLACEMENTS:
i A.SIDE DOOR: Most installations are side door. This provides rear access
i for accessories and hoses as well as unobstructed access to component/

working side of machine, thus making it a bit easier to perform maintenance
andfor repair without removing unit from the truck.

B. REAR DOOR: Although this location partly limits working access, it does
direct the noise away from the cleaning site. Some cleaners in the colder

| areas prefer this location because it puts the weight mass over the rear
READING OF OWNERS MANUAL: It is the purchaser's responsibility to |

wheels for better traction in ice and snow. Rear mounting requires the unit
to be slid to the right side as far as possible. This notonly provides adequate
working space on the component side of the unit but also makes better

i weight distribution inside the van (engine and component weight line up
i over drive shaft). Alsa, it is physically easier to load unit into rear door due
i 10 height of van bed.

-+ WARNING

Ensure that machine is well secured to the floor of van with hardware
i supplied. Sudden or crash stop will cause maching 1o rockst forward, a/l

: : _ . | 500 Ibs. worth! Protect yourself and the machine. SECURE IT!
1. Hunit shows any outward signs of damage, do not sign the delivery receipt :

until you have closely inspected the unit and noted any damage on the |
delivery receipt. Have the freight company representative acknowledge the

- TRUCK PREPARATION

ILLUSTRATION

: FIRST, cover the truck bed with 5/8” plyweod using metal screws 1o secure

it as shown.

58" Plywood

™)
ey 0 er.
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Plywood Instalfation W'
|
|

SECOND, selectthe appropriate color astroturf to match yourvan and cover
the plywood and staple in place. A standard van requires a piece 6 feet by
12 feet.

{ THIRD, HydraMaster strongly recommends an aluminum roof vent be
! installed over the location selected for mounting the machine. HydraMaster

also highly recommends a flue be installed between the top of the heater
and the roof vent. This wilt allow hot air from the heater to escape.

Astroturf & Roof Vent

Posmon ’ Position 2

W/GE ||




MACHINE INSTALLATION

There are two locations to place the machine, in the side @or or in the rear
door, as mentioned in the section titled *Placement of Unit." The standard
way to configure the unitis, as shown in the illustration, with the recovery
tank beside the unit. An alternative method, not shown, would be to put the
recovery tank behind the unit. (The standard machine does not come with
enough hardware to allow for mounting of the tank behind the machine. if
this configuration is chosen please contact HydraMaster for more infor-
mation.)

HydraMaster recommends that the exhaust for the machine be piped
through the floor of the vehicle. Itis important that the machine be placed
as close to the door as possible so that outside air can be pulled into the
engine for proper cooling.

Machine =
Configuration o,

Itisrecommended by the manufacturer that the exhaust from the front of the
machine be vented down under the truck to prevent carbon monoxide from
eniering the job site. Always park the truck so the exhaust Is blowing
away from the job site,

THENICAL
G

S~y macniwg

#ROKT

The manufacturer also recommends that installation of aluminum vents in
the truck roof to allow heat from the heater to escape.

+ WARNING ¢

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

Mount a fire extinguisher just inside the rear or side door for emergencies.

Machine Tie

Propane Tank
Plumbing,
BobCat Only
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Thru-floor Gas Hook-up and Installation

g

Because your truck-mounted unit is capable of generating several hundred
dollars per day, down-time on the unit can be very expense. In order to
minimize such down-time, it is strongly recommended by the manufacturer
that you purchase and keep in your truck the parts listed below.

PARTS ORDERS

To expedite your parts heeds, please call your sales representative.
Inmost instance, he either stocks or has access to parts through a regional
service center. In the event parts are unavailable locally, contact the factory
and coordinate your needs. If this becomes necessary, always indicate the
method of shipment you desire, i.e. UPS. Blue Label, Air Freight, Air

Down Cleats, ; Express, etc. HydraMaster Parts Department. Phone (206) 775-7276.
BobCat Only PART NO. DESCRIPTION QTY.
106-030 Engine spark plug 2
049-012 Round air cleaner BobCat 1
049-038 Square engine air Cleaner AquaCat 1
049014 Engine oil filter 1
078-015 Flow meter kit 1
078-024 Wand valve plunger kit 1
078-034 Pressure bypass valve kit 1
076-005 Spray jet 8006E 1
PROPANE TANK LOCATION, BOBCAT | e Soray jot 8004 1
Either the 10 gallon or 16.5 gallon propane tank wil fit this location. Have | 043-028 Recovery tank filter bag 2
you local propane dealer install the tank you select and purchase. The | 043-023 Screen, garden hose 6
machine will come with the proper propane regulator. (Tank must have | 078-001 Cat 290 short cup kit BobCat 1
vapor outlet.} 078-004 Cat 290 hot cup kit AquaCat 1
+ WARNING ¢ 052-050 440 Male quick connect 1
. . , . 052-051 440 Female quick connect 1
Professional installation of fuel systems is strongly recommended. Always :
ensure compliance with state and local reguiations pertaining to fuel 052082 850 Male quick connedt !
installations. 052-053 660 Female quick connect 1
010-020 Bek pump drive Ax-25 1




HARD WATER AREA MAP

influences the reliability and efficiency of equipment in direct proportion to
its level of hardness. The map below defines areas which campromise fluid
related components such as hoses, fittings, heaters, pumps, valves and
waler cooled engines.

Cleaning efficiency and equipment life is increased, chemical use de-
creased and the appearance of cleaned camets enhanced when water
softeners are incorporated in hard water areas. Manufacturer strangly
urges the use of water softener units in areas exceeding 3 1/2 grains per
gallon. Using the legend as a reference, determine the quality of water in
your area and take action immediately should it be necessary.

Water Hardness

Grains
Par Gallon

[ Jo-am
V274 vz -7

7-101/2

B 102 and above

Water Softener Hook-up

GARDEN HOSE

WATER
SOFTENER

FROM
WATER
FAUCET

. WATER SOFTENER

The quality of water varies greatly throughout the United States and Many areas of the country have an excess of minerais in the water which

¢ results in what is commonly called *hard water. These minerals tend o

adhere fo the insides of heater coils and other parts of the machines causing
damage and a loss of cleaning effectiveness.

Reports from several of our machine users commending the results of the
use of water softeners in conjunction with their machines prompts us o
recommend the procedure to everyone in a *hard water” area.

The relatively low cost of a water softener service is more than made up for
inthe increased life of machine parts and continued cleaning efficiency. The
water sofiener will also increase the effectiveness of the cleaning chemical
being used, therefore, less chemical will be needed.

Contact a water softener distributor in your area for information on the rental
of a simple water freatment unit to carry in your truck. Be sure to change the
water softener in accordance with the capability of the softener. Exampla:
I the softener will treat 900 gallons of water and machines uses an average
of 30 gallons perhour of use, and an average of 5 hours a day, would be 150
galions a day. 5 days would equal 750 gallons of water, therefore, the
softener would be changed every 6 working days for maximum softening.

WASTEWATER DISPOSAL
ADVISORY

There are laws in most communities prohibiting the dumping of recavered

"gray" water from carpet cleaning in any place but a sanifary treatment
system.

This cleaning rinse water, recovered into your unit's vacuum tank, contains
materials such as detergents, which must be processed before being safe
for streams, rivers and reservairs.

IN ACCORDANCE WITH THE EPA, STATE AND LOCAL LAWS, DO
NOT DISPOSE OF WASTEWATER INTO GUTTERS, STORM DRAINS,
STREAMS, RESERVOIRS, ETC.

Inmostcases, an acceptable method of wastewater dispasalis to discharge
into a municipal sewage treatment system after first filtering out solid
material such as carpet fiber. Access to the sanitary system can be obtained
through a toilet, laundry drain, carwash drain, RV dump, etc. Permission
should first be obtained fram any concerned party or agency.

One disposal method which usually complies with the law is to accumulate
the wastewater and haul it ty an apprapriate dump site. Another solution to
the disposal probiem is fo equip yourself with an Automatic Pump-QOut
System. These systems are designed to remove wastewater from the
extractor's recovery system and actively pump the water fough hoses to
a suitable disposal drain. Properly designed, they will continuousty monitor
the level of wastewater and pump it out simultaneously to the cleaning
operation. The hidden benefit of this process is that the operator doesn't
have to stap his cleaning to empty the recovery tank. HydraMaster makes
an A.P.O. System available which can be ordered with new equipment or
installed later.

The penalties for non-compliance can be serious. Atways check local laws
and regulations to be sure you are in compliance.




BOBCAT
OPERATING INSTRUCTIONS

START UP

1. Perform daily/periodic maintenance as specified in this Owners Manual

(page 36).
2. Connect all required hoses.

3. Connect cleaning tool to length of hose required to perform cleaning.

¢ CAUTION o
4. Mix tank must be full prior to ignition.

5. Start engine (choke as required). Engine is at operating speed (recom-
mended - 2800 RPM). Allow warm-up period of 2-5 minutes.

6. Spray wand to void all air from system. When the mix tank begins a fill
cycle, the chemical flow meter may be adjusted to your desired setting.

NOTE: Chemical low meter setat5 GPHis a 1 to 30 mix ratio and 10 GPH
is 1 to 15 ratio. When flow meter is set at 10 GPH, you will be using what
most chemical manufacturers recommend at 5 GPH.

7. Once all air is voided from system, heater may be ignited.

NOTE: If not familiar with operation of this heater, refer to heater section of
this Manual (page 33).
A. Open propane valve on the tank.
B. Ignite pilot on the heater.
C. To ignite burner, turn dial to "on" position.

NOTE: If you suspect that the unit has been frozen - DO NOT light the
heater. Thaw the heater and check for leaks.

8. Tum on burner, adjust dial to normal or slightly below for 200°F.
9. Commence cleaning operation.
NOTE: Recommended carpet cleaning pressure is 250-300 PSI.

SHUT DOWN

1. Tum heater to “off" position. Spray wand for at least 3 minutes to allow
the heater coils to cool.

2. Close valve on propane fank.

3. Remove vacuum hose.

4. Flush clear water through chemical system for 10 seconds (vinegar
should be rinsed through system weekly.) Tum off chemical flow meter.

5. Turn oncleaning tool to flush chemical from unithoses and cleaning tool.

NOTE: If freeze guard is necessary, perform step 1 of freeze guard
procedure at this time (page 32).

6. At this time, the blower should be lubricated with LPS 1.
7. Shut engine down.

8. Drain vacuum tank. Vacuum filter should be cleaned prior to mobilization
of van.

NOTE: If freeze guard is necessary, perform steps 2-3 of freeze guard
pracedure at this time.

FLOOD DAMAGE WORK

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

Temperature

Gauge Pressure

Gauge

Hour Meter
Choke Cable
Ignition Switch

Chemical
Flow Meter

Fuse

Pressure
Adjustment
Valve

incoming Water High Prassure

Cleaning Solution
Outlet

Blower
Lubrication Port

Engine/Blower
Exhaust

. CatPump
(below cover)

Engine
Air Cleaner

Heater Control

Vacuum Pump

Silencer

Engine




AQUACAT 3.5
OPERATING INSTRUCTIONS
START UP

1. Perform daily/periodic maintenance as specified in this Owners Manual

(page 36).
2. Connect all required hoses.

3. Cornect cleaning tool to length of hose required to perform cleaning.

& CAUTION

4. Mix tank must be full prior to ignition.

5, Start engine {choke as required). Engine is at operating speed (recom-
mended -3000 RPM). Allow warm-up period of 2-5 minutes.

6. Spray wand to void all air from system. When the mix tank begins a fit
cycle, the chemical flow meter may be adjusted to your desired setting.

NOTE: Chemical flow meter setat5 GPHis a 1 to 30 mix ratio and 10 GPH
is 1 to 15 ratio. When fiow meter is set at 10 GPH, you will be using what
most chemical manufacturers recommend at 5 GPH.

7. Run machine for several minutes under load (8 to 10" HG) until desired
temperature is acheived.

8. Commence cleaning operation.
NOTE: Recommended carpet cleaning pressure is 250-300 PSL.

SHUT DOWN

1. Remove vacuum hose.

2. Flush clear water through chemacal system for 10 seconds {vinegar
should be rinsed through system weekly). Tum off chemical flow meter.

3. Tumon cleaning tool to flush chemical from unit hoses and cleaning tool.

NOTE: If freeze guard is necessary, perform steps 1 & 2 of freeze guard
procedurs at this time (page 32).

6. At this time, the blower should be lubricated with LPS 1.
7. Shut engine down.

8. Drain vacuum tank. Vacuum filter should be cleaned prior to mobilization
of van,

NOTE: If freeze guard is necessary, perform steps 34 of freeze
guard procedure at this time.

FLOOD DAMAGE WORK

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

Temp.

Gauge

Prassure
Gauge

Vacuum
Gauge

Fuse
Stationary
Engine
Guard

i\ Pressure

™ Adjustment
Valve

- \
\ High Pressurae

Incoming  cleaning Solution
Water Qutlet

Vacuum Pump /"'
Lubrication Port Engine

Choke

Exhaust Heat
Exchangers

Vanguard
Engine

Engine Gil

Silencer Fiter

Assembly Chemical
Mix Tank

High Pressure
Pump .

Vacuum
Pump




OPERATION PRECAUTIONS

MACHINE ADJUSTMENTS

Although this unit has been factory adjusted, it may require additional
adjustments to achieve optimum performance;i.e. altitude mayrequire carb
adjustment and ambient temperatures may require heat control adjust-
ment. When required, consult an authorized representative.

‘& CAUTION o
ENGINE COOLING

Units employing air cooled engines must not be enclosed within a van with
doors and windows closed. Excessive temperatures within the engine will
resultin premature engine failure and a compromise of applicable warranty.

¢ CAUTION o
LEVEL OPERATION

During operation, van or traifer must be parked on level ground not fo
exceed + or -10°. Failure to insure proper leveling may prevent proper
internal lubrication of engine, vacuum and/or high pressure components.

& WARNING
NO SMOKING

it is unsafe to smoke in or around the vehicle.

MOVING PARTS

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

s * WARNING ¢

CARBON MONOXIDE

This unit generates toxic fumes. Position the vehicle so that the fumes will
be directed AWAY from the job site.

DO NOT PARK where exhaust fumes can enter a building through open
doors or windows, air conditioning units or kitchen fans.

¢ CAUTION ¢
FREEZE PROTECTION
Mother nature gives little warning as fo her cold spells. Therefore, protecting
this equipment from freezing will save costly down-time. Placing an electric
heater in the truck or parking the truck indoors, will help to insure against
freezing.

+ CAUTION o
HEATER

Never pile things around the heater, i.e. hoses, boxes, chemical jugs, etc.,
as this will block the flow of air required for a clean burning heater.

¢ CAUTION «
OPEN FLAME

Remember that this heater is an open fiame, therefore, do not remove
engine gas line whife trouble shooting or store any flammable materialinthe
fruck with heater operating.

STRONG PROPANE ODOR
Never light the heater if you smelf a strong odor of propane around
the heater.

HOT SURFACES

During the operation of this equipment many surfaces on the machine will
become very hot. When near the van for any reason care must be taken not
to touch any hot surface, such as heater, engine, exhaust, efc.

LIGHTING HEATER
Never put your face down close to the opening of the heater when lighting.

TOXIC FLUMES

Do notoccupy the vehicle when the cleaning equipment is operating. Toxic
fumes may accumulate inside a stationary vehicle.

WATER & CHEMICAL SYSTEMS

WATER/CHEMICAL FLOW OPERATION

This electro-mechanical system has been designed to be simple and
trouble free. Incoming water flows first through the Solenoid Control Valve
(1) (seeillustration on next page) and the low pressure Chemical Injector (2)
which are both mounted on the exterior of the mix tank. As the water passes
through the Chemical Injector, it is automatically proportioned with a
predetermined quantity of detergent. The Mix Tank (3) is equipped with two
different float switches, the Water Level Float (4) responds to the level in the
tank and will maintain the proper volume of solution o be reserved for the
water pump. The secondary, Low Water Float switch (5) is a safety switch
that is designed to protect your system from sudden or unexpected loss of
water supply. If, for example, the water source at the house were turned off,
the water level of the mix tank would drop, activating the secondary switch,
which automatically disengages the system and prevents the water pump
from running dry.

The desired chemical injection ratio may be obtained by an adjustment of
the Chemical Flow Meter (6) during the fill cycle of the mix tank. Water must
be flowing into the mix tankin order fo adjust the chemical mix. The chemical
will flow from the Chemical Jug (7) to the Chemical Flow Meter, then to the
Chemical Injector where it is proportioned into the Mix Tank at the desired
chemical setting.

NOTE: With this unigue chemical system, the chemical flow is proportioned
only during the filling cycles of the Mix Tank, not during the direct spraying
of the wand. Therefore, itis possible that as your wand is spraying, you may
have no chemicai flow. Also, the converse is true in that you 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 desired flow rate.

The chemical propartioning system will mix chemical with water ata 11030
ratio when the Flow Meter is setat 5 GPH, ora 1 to 15 ratio when the Flow
Meter is set at 10 GPH. {continuas, next page)



BOBCAT WATER FLOW

from the bottom of the brass Pressure Relief Valve (3), back to the Mix Tank.

When the wand is spraying, the solution continues its flow to the Water
Heater (10). The coils of this heater have a capacity of up to 2 gallens,
therefore it is extremely important that ali air pockets are bled out of the
healer prior to initial start-up. This may be achieved by running the water
systern, without the heater on, for approximately 680 seconds.

BobCat Water Flow

2
Chemical
Injector

1
Salenoid
Cantrol
Valve .

9 - Bypass Valve
10 - Heater Coil

6 - Chemical Flow Meter
7 - Chernicat Jug
8 - High Pressure Pump
- High Pressure

11 - Pressure Guage
12 - Incoming Water
13 - Tank Drain
14 - To Wand

- Low Pressure

- AQUACAT WATER FLOW

Atthis pointin the flow, solution (water with chemical) will nowbe siphoned :
from the bottom of the Mix Tank to the inlet of the Water Pump (8). When | from the bottom of the Mix Tank to the inlet of the Water Pump (8). In the

the wand is not using solution by spraying, the solution will be bypassed |

At this pointin the flow, solution (water with chemical) will now be siphoned

pump the water is pressurized and then discharged through a rubber
pulsation hose down to the pressure relief valve (9). From the pressure relief
valve the water is automatically distributed to the cleaning wand and
bypassed back to the mix tank, depending on water usage at the wand.

As the water travels back toward the mix tank from the pressure relief vaive

it flows through two exhaust heat exchangers which heat the cleaning
water.

CHEMICAL SYSTEM MAINTENANCE

The chemical lines may need to be flushed with vinegar periodically to
prevent abnermal chemical build-up. This flushing may be done by remov-
ing the clear plastic hose from the Chemical Jug and inserting it into a one
quart container of vinegar. This should be done with the Chemical Flow
Meter setting an 10 GPH and the Water Heater “off". Simply spray water
from the wand until the quart of vinegar is exhausted, the repeat the process
with one quart of clear water to void alt lines of vinegar.

Chemical Proportion and Level Controf

Mix Tank

6FA-BUFS

AquaCat Water Flow - —

2
Chemical
Injector

1
Sotenoid
Control
Valve - <.

TRIECTOR

Spring

O 875 Ball

«m Check Vaive
I O-Ring

Chemical

Adjusting
Needle

Chermical
Adjusting
Cap

(e = e
Check Vaive

Diaphgram :
Piston  °
S oD - -
. Piston Piston
LHousmg Spring )

Cap

Nut
Filter
Screen

Solenowt

Mounting

BumSTes O

#_ |

Vaive Body

12vDC
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Mounting
Plate
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CHEMICAL TANK B
TROUBLE SHOOTING GUIDE

PROBLEM: Little or no chemical flow

Solution

Check that hoses at the Mix Tank (3) are secure. Check that the hose from the top
of the Flow Meter (6) to the Chemical Injector {2) is secure with no kinks or
leaks. Check that the adjusting cap on the side of the injector is not screwed
allthe way in. Check the s/s check valve inside the injector for chemical build-
up and proper operation. Check the hose from the bottom of the Flow Meter
to the Chemical Jug (7) for kinks, cracks, or bubbles.

Checkthe screen onthe end of the hose which goes intothe Chemical Jug. Tocheck
this screen for proper function, remove it from the plastic hose. if you cannot
blow through i, then rinse & out with vinegar.

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

Is incoming water pressure less than 30 PSI?

Cracked or defective Chemical Flow Meter (6)?

Check the filter screen in the Solencid Control Valve (1).

PROBLEM: Inabillity to adjust chemical with the Flow Meter
Solution
Debris lodged behind teflon seat in Flow Meter valve.

N

CAT PUMP MODEL 290
OPERATING INSTRUCTIONS

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

— O CAT PUMPS — AG.®

——
. i , 79 Loratohoahs 5

CH-8300 ZUG, Switzeriand
Phane (42) 21-3140 — Talex 885 160 cpag ch

. I
‘ZHR! RAT ¢ CAT PUMPS DEUTSCHLAND GmbH @
co ORATION Rostocker Strasse 9
P Q. Box 885 MINNEAPOLIS, MN 55440 8200 Bierstadi, West G Y

Phone (612) 780-5440 — Talex 290276
®N V. CAT PUMPS INTERNATIONALS A @
Harmonisatraat 29
B8 2000 Antwarp, Balgium
Phone (03) 237-72-24 — Tetex 33947

Phone 0612-58 00 0172 — Telsx 41 86713

® CAT PUMPS (UK)LTD. &
27 Station industnal Estate. Fleat
Hampshirs GU13 8QY England
Phone Flaat 22031 — Tetex 858898

Teflon seat on the valve stem may be loose. |f deteriorated, replace O-Ring.
Insufficient water pressure. Locate new source.

PROBLEM: Solution reversing from Mix Tank, filling the Chemical Jug

Solution

Anti-siphon device clogged by chemical build-up (Anti-siphon device is located in
the Chemical Injector (2) body — see page 10, Water Flow iflustration).
Check for debris.

PROBLEM: Mix Tank overflows

Solution

Float switch (4) in the Mix Tank not moving freely, or defeclive.

Tocheckswitch: Witha 12volt test lightand the float inthe "up” position, there shouid
be power through the switch.

To check relay: First check wiring against diagram. With 12 volt test light, and the
Float Swilch {4) in the *up® position there shoukd NOT be power at the Solencid
Valve. With the Float Switch in the “down" position thera should be power at
the Solencid Valve.

SPECIFICATIONS

Volume ................ 3.5 GPM (13 L/M)

Discharge Pressure .............. 1200 PSi (83 BAR)

Maximum Iniet Pressure ....... -8510 + 40 PSI (-0.6 to + 2.8 BAR)
RPM 1200

BO@ ..o 0.787" (20mm)

S1 (0] FOOR 0.472" (12mm)

Crankcase Capacity 1002.(31L)

Inlet Port (1) ccereererererererenenens 1/2" NPT (1/2" NPT)

Chemical Injection Port (1).... 1/4" NPT (1/4* NPT)

Pulley Mounting ........cc.evuene.. Either side (Either side)

Shaft Diameter .........ccceouereee. 0.650" (16.5mm)

Weight 12.1 Ibs. (5.5 kg)

Dimensions ..........ccoeceeconeeenne 10.77"x9.06"x5.14" (273.5x230x130.5mm)

Solenoid Valve defective: Remove Solenoid Valve, disassemble and inspect
diaphragm for cracks o tears.

PROBLEM: Mix Tank does not keep up with water output
Solution
Check incoming water pressure. Check garden hose quick connect
assembly screen,
Check garden hose and/or feed hose to the Mix Tank for clog, kinks,
or blockage.
Float Switch (4) in Mix Tank hanging up (not moving freely). Check filter screen in
Solencid Valve (1).




GENERAL INFORMATION FOR
CAT PUMP REPAIR

As you remove your discharge manifold, there is a set of 3 check valves
(which usually fall out during dismantling). If the surfaces of these check
vaives are dirty, or show signs of chemical build-up, it is probable that they
would remain open causing pressure {oss or pulsation. Uponinspecting the
valves, make sure that the teflon button in the valve spring retainers are still
intact. Also examine the discharge manifold. Look for problems such as
cracks, chemical buildup or warping due to freezing. If this discharge
manifold is warped, it will cause the check valves to stick and will result in
loss of pressure.

The Cat pump cups are often the source of pressure loss. Upon inspection
they may appear melted or torn, but often they will look good. Replace them
anyway. There isno sure methodof visually inspecting the cups. HydraMas-
ter recommends changing cups whether they look good or not.

Anytime your pump is being dismantled, HydraMaster recommends re-
placement of all 'o’ rings and seals. This is merely a convenience to the
customer to make sure that the Cat pump is in top cperating condition.

The Prrrrm-A-Lube seals located within the intake manifold will atfow air to
enter the pump if they are worn. Again, it is difficult to visually pinpoint a
defective Prrrrm-A-Lube seal. Replace them all,

Repairing of Cat pumps is not a difficult task. However, before dismantling
make sure you have the proper parts required.

1 - short (or hot) cut kit 6 - piston sleeve '0’ rings

3 - Prirrm-A-Lube seals 1 - botlle Cat oil

Read instructions thoroughly, supplied in the Cat pump manual prior to
dismantling and follow directions as stated. Cil all seals thoroughly prior to
installation. (Remember, a newly scarred seal is no better than one you just
took out.)

SERVICING DISCHARGE VALVES

& VALVE SEATS

DISMANTLING

1. Loosen the 2 (M8} locking nuts approximately one tum.

2. Then remove the 2 (M8) flange nuis.

3. Grasp the discharge manifold with 3 fingers on the underside and tap with
a soft matlet to remove.

4. Valve assemblies will remain with the manifold. Invert manifold and
discharge valve assemblies should fall out.

5. Inspect discharge valves forwear orridges. (Spherical valves due o their
shape must be replaced when wom.)

REASSEMBLY

1. Place retainer in manifold chamber.

2. Next insert spring into center of retainer.

3. Place valve aver spring with spherical (mooned) side up.

4. Next insert the valve seat.

5. Pasition manifold back onto pump.

MOTE: Exercise caution when inserfing cylinders into manifold fo avoid
damaging cylinder o-rings.

6. Heplace flange nuts on studs and hand fighten both sides. Then torque
each side to 125 inch pounds.

7. Hand tighten focking nut.

- ¢ CAUTION o

When restarting the pump, check to see that there is no cylinder motion as
this will cause prematyre failure of the cylinder o-rings. Center cylinder
motion can be eliminated by switching with one of the end cylinders.
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SERVICING THE PUMPING SECTION

DISMANTLING

1. Remove discharge manifold as described in the last section.

2. Slip cylinders out of inlet manifold. NOTE: Identify cylinders so they will
be replaced in their original position (front to back).

3. Remove cotterpin, nut, and washer.

4. Next remove piston refainer, spacer, and piston assembly.

5. Remove inlet vaive

REASSEMBLY

1. Examine inlet vaive surface and reverse if damaged (both sides are (ap
surfaces).

2. Examine piston assembly for cleaninlet surface. It damaged, replace and
lubricate.

NOTE CUPINSTALLATION: Wipe cupinserter lighily with ail. Slip bac-cup
ring anto piston. Force cup aver inserter and square with all surfaces.
Faully cup installation causes premature failure.

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

5. Examine cylinder wails for scaring or etching. These conditions will cause
premature wear of your piston assemblies. Replace if worn or damaged.

6. Lubricate cylinder and replace o-rings and backup rings (if defective).

7. Position cylinders in their original order into manifold chambers and
carefully slip over rad ends ento the pump.

8. Replace flange nuts on studs and hand tighten both sides. Then forque
each side to 125 inch pounds.

9. Hand tighten locking nuts.

SERVICING THE SEALS AND SLEEVES

DISMANTLING

1. Remove discharge manifold and piston assemblies as described.

2. Remove bath (M8} focking nuts from studs.

3. With soft mallet, tap inlet manifold loose from crankcase.

4. Place inlet manifold on pair of clearance blocks with crankcase side down
and drive out seals.

5. Invert inlet manifold with CRANKCASE SIDE UP.

6. Lubricate circumference of new Prrrm - A-Lube seals, positicninmanifold
with GARTER SPRING DOWN and drive into place.

7. Examine sleeves for scoring or other damage before removing.

8. If worn, grasp sleeve with pliers and pull off.

NOTE: This procedure will mar the sleeve so use only if sieeve is

to be replaced.

9. Remove o-ring and back-up rings from piston rad.

REASSEMBLY

1. Place barrier slinger on rod.

2. Lubricate new o-rings and back-up rings. Install first o-ring in the o-ring
graave on the piston rod. Position back-up ring against the shoulder in
front of the first o-ring, then the second o-ring. Be careful to avoid
damaging the o-rings when slipping them over the piston rod
threaded ends.

3. Immerse sieeve in oil carefully twist and push onto rod (machined counter
bore end first).

4. Replace seal retainers.

5. Exercise caution when replacing inlet manifold, so the inlet seals are not
damaged by the threaded rod ends.

6. Replace locking nuts on studs.

7. Reassemble piston assemblies and discharge manifold as described.

Consuilt factory for your local distributor for crankcase servicing.




DISMANTLING CAT PUMP
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Cup Washer |
Cotter Pin
\

Pumping Section Cut-away

Piston Spacer

Piston Retainer  Supmmm

Bac-Cup
i

_Bac-Cup Ring

Cylinder

SERVICE KITS
078-001 Cup Kit, BobCat 30686 Valve Kit
3Cup 3 Valve Spring Retainer
6 O-Ring, Cylinder 3 Valve Spring
3 Cotterpin 3 Valve
1 Instruction Sheet 3 Valve Seat
1 Cup Inserter 3 O-Ring, Cylinder

1 Instruction Sheet
078-004 Hot Cup Kit, AquaCat
3Cup 30860 Piston Kit, BobCat
6 O-Ring, Cylinder 6 O-Ring, Cylinder
3 Cotterpin 3 Back-Up Ring, Cylinder

1 Instruction Sheet
1 Cup Inserter

078-003 Seal Kit

3 Prrrrm-A-Lube Seal
3 Cotterpin

2 Abrasive Paper

1 Instruction Sheet

30431 Sleeve and Seal Kit
3 Prrrm-A-Lube Seal

3 Barrier Slinger

3 Cotterpin

3 Sleeve

6 O-Ring, Sleeve

1 Instruction Sheet

3 Bac-Cup Piston

3 Bac-Cup Ring

3Cup

3 Piston Spacer

3 Piston Retainer

3 Conical Washer (M6)
3 Nut (M6)

3 Cotterpin

3 Inlet Vaives

1 Instruction Sheet

.




PISTON MODEL 290 Exploded View _

PARTS LIST MODEL 290
TTEM PART NO. DESCRIPTION QTYy. TEM PART NO. DESCRIPTION QTy.
1 20285 Q-Ring (Buna-N) 1 38 27004 Infet vaive 3
2 44274 Ciankcase 1 kL 30543 Bac-Cup piston 3
3 156-008 Stud (M8 x 82) 2 40 097-025 Bac-Cup ring (Teflon) 3
4 097-004 O-Ring, oil filler cap 1 41 044-001 Cup (Viton) 3
5 027-007 Oil filler cap 1 43474 Bac-Cup assembly 3
8 43340 O-Ring, crankcase cover 1 3941 078-001 BobCat cup kit
9 43339 Crankcase cover 1 3941 078-004 AguaCat cup kit 1
10 074-021 Bubble il gauge 1 42 27983 Piston spacer 3
11 23170 C-Ring, drain plug 1 4 27002 Piston retainer 3
12 25625 Drain plug 1 44 27006 Conical washer - s/s (M6) 3
15 92520 Sems comb head screw (M6 x 20) 6 45 27000 Nut - s/s (Mg) 3
16 43804 Crankshaft 1 46 14158 Cotterpin 3
17 14487 Rearing 2 47 045-004 Cylinder (43834 Unch) 3
18 147-005 Qil seal (Buna-N) 2 48 097012 O-Ring, cylinder (Buna-N) 6
19 097-007 C-Ring, of seal case 2 11377 O-Ring, cylinder (Viton) 8
20 041-021 Qil seal casa 2 49 097-024 Bac-Cup ring, cyfinder 3
21 g2519 Sems comb head screw (M6 x 16) 8 50 090-005 Discharge manifold 1
23 101799 Connedling rod 3 25634 Discharge manifold - sf5 1
) 101800 Piston rod 3 51 43442 Valve spring retainer 3
p) 16948 Piston pin 3 52 43360 Valve spring 3
26 20017 Seal washer 3 3 43723 Valve 3
rg 147006 Qil seal 3 54 43434 Discharge valve seal 3
28 25327 Barvier slinger 3 56 81103 Hex nut {MB) 2
29 097-008 O-Ring, sleave 3 57 101804 Hex flange nut (M8) 2
2871 O-Ring, sleava (Viton) 3 58 108-003 Shaft protector 1
0 289003 Back-up ring, Sleeve (Taflon) K| Electri¢ Clutch Assembly
3t 29614 Sleeve (29743 Unchromed) 3 59 152-005 Tapered sleave 1
2 26854 Seal washer 3 60 077005 Key, slectric clutch 1
33 138-001 Seal retaines 3 61 036-005 6" electric clutch 1
M 25128 Inlat manifold 1 62 143-084 8-30 mm socket head screw 1
25635 Inlet manifold - stainless steel 1 63 174-004 Flal washer (5716 US) 1
35 147-008 Prrm-A-Lube seal 3 64 174-018 Lock washer (5/16 US) 1
35 30325 Prrrm-A-Lube saal (Viton) 3
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CAT PUMP TROUBLE SHOOTING GUIDE

PROBLEM: Pulsation

Cause Solution

Debris in discharge valves of pump. Clean or replace discharge valves.
Warn Prrmrm-A-Lube seals. Replaca.

Excessive temperature. Check pump solencid.

PROBLEM: Low pressure

Cause Solution

Waom nozzle. Replace nozzle of proper size.

Bel slippage. Tighten or replace; 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 refief valve; check for worn and dirty valve seats. Kit available.

Inlet suction strainer clogged or improper size.

Clean. Use adequate size. Check more frequently.

Wom piston assembly. Abrasives in pumped fluid or serve cavitation. Inadequate

Install proper filter. Suction at inlet manifold must be limited to litting less than 20 feet

water supply. of water or -8.5 PSI vacuum.
Fouled or dirty inlet or discharge valves. Clean inlet and discharge valve assemblies.
Leaky discharge hosa. Replace worn valves, valve seals.
Replace discharge hose.
PROBLEM: Pump runs extremely rough, pressure is 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 material, replace worn valves.

Wom inlet manifold seals. Prrrrrm-A-Lubes.

Replace wom seals.

PROBLEM: Cylinder O-Rings blown next to discharge manifold

Causa
Pressures in excess of rated PSI.

Solution
Check for plugged nozzle, closed valves or improperly adjusted bypass valve.

Warped manifold. Freezing.

Replace manifold.

PROBLEM: Leakage at the cylinder O-Rings at the discharge manifold and
black, powdery substance in the area of the O-Ring

Cause Solution
Loose cylinders. Cylinder motion caused by improper torque on the discharge  Retighten. Do nottightentoo much or the ears of the manifold will be bowed, causing
manifold. looseness in the center cylinder.

PROBLEM: Water leakage from under the inlet manifold

Cause
Wom inlet manifold seals. Prrmm-A-Lube. Leaking sleeve O-Ring.

Solution
Install seals. If piston rod sleeves are scored, replace sleeves and sleeve O-Rings.

PROBLEM: Oil leak between crankcase and pumping section

Cause Solution

Waomn crankcase piston rod seals. Replace crankcase piston rod seals.

PROBLEM: Oil teaking In the area of the crankshaft

Cause Solution !
Waomn crankshaft seal or improperly installed oil seal. Remove oil seal retainer and replace damaged gasket and/or seals.

Bad bearing. Replace bearing.

{ congnues, next page )
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CAT PUMP TROUBLE SHOOTING GUIDE

PROBLEM: Excassive play in the end of the crankshait puliey

Cause
Womn ball bearing from excessive tension on drive belt.

Solution

Replace ball bearing. Properiy tension belt.

PROBLEM: Water in crankcase

Causg
May be caused by humid air condensing into water inside the crankcase.

Solution_
Change il at 3 month or 500 hour intervals using Cat pump crankcase oil {othes
appioved ail avery monih or 200 haurs).

Laakage of manilold inlet seals and/or piston rod sleeves C-Ring.

Replace seals, sleeves and O-Rings.

PROBLEM: Qil leaking from underside of crankcase

Cause
Worn crankcase piston rod seals.

Sofution
Replace saals, sleeve and O-Rings.

PROBLEM: Qll leaking at the rear portion of tha crankcase

Cause

Damaged or improperly installed oil gauga or crankcase rear cover O-Ring, and
drain plug O-Ring.

Solution
Replacs ail gauge or cover O-Ring, and drain plug O-Ring.

PROBLEM: Oll leakage from drain plug

Cause
Locse drain plug or worn drain plug O-Ring.

Solution
Tighten drain plug or replace O-Ring.

PROBLEM: Loud knocking nolse In pump

Cause Solution

Pulley loose on crankshatt. Check key and tighten set screw.
Broken wom bearing, Replace bearings.

PROBLEM: Frequent or prematura fallure of the Inlet manifold seals

Cause Solution

Seared rods or sleeves. Replace rods and sleeves.

Qver pressure to inlet manifold.

Reduce inlei pressure per instructions.

PROBLEM: Short cup life

Cause
Abrasive material in the fluid being pumped.

Sofution.
Install proper filtration on pump inlet plumbing.

Excessive pressure and/or temperature of fluid being pumped.

Check pressures and fluid inlet temperature; be sure they are within specifiedrange.

Qwver pressure of pumps.

Reduce pressure.

Running pump dry.

Do not run pump without water.

Front edge of piston shamp.

Replace with new piston.

PROBLEM: Strong surging at the inlet and low pressure on the discharge side

Cause
Foreign particles in the inlet or discharge valve orwom inlet and/or discharge valves.

Solution

Check for smooth lap surfdces on inlet and discharge vaive seats. Discharge valve
seats, and inlet valve seats may be lapped on a very fine oil stone; damaged
cups and discharge valves cannot be lapped but must be replaced.
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HIGH PRESSURE PUMP
TROUBLE SHOOTING GUIDE -

PROBLEM: Loss of pressure

Cause/Solution

1. Clogged fiter screen in garden hose quick connect coupler.
A. Remove and clean or replace filter.

2. Low waler pressure at source.
A. Determine rate of flow and select an alternative source of supply if water
pressure is inadequate.

3. Defactive or blocked check valves in high pressure pump cyiinder head.
A. Dismantle cylinder head and replace or clean applicable check valve.

4. Delaminated, kinked or clogged hose beiween the mix tank and the high
pressure pump.

5. Delective prassure relief valve or debris in pressure relief valve, NOTE: The high
pressure bypass valve is designed to fully close when the cleaning tool is
tumed on. Any foreign matter collecting on the piston will prevent full closure
of the valve and allow a portion of the water to continue 1o circulate instead of
being routed 1o the cleaning tool. Ta correct this situation, the bypass valve
must be dismantled and cleaned (refer to illustration provided for bypass
dismantfing).

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

6. Defective or wom cups.
A. Remove and replace piston cups as defined by pump section of this manual.

7. Loose drive belt for high pressure pump.
A. Readjust belt as required or replace if defective.

PROBLEM: Insuficient or excessive water flow

Cause/Solution

1. Worn out spray jet. NOTE: Cleaning lools designed to spray a constant flow of {
1/2 GPM will average 1 gallon of flow per minute in aclual working situations
since flow is not continuous. An average flow of { GPM results in 6000 gallons
of flow for every 100 hours of unit operation. Spray tips are capable of
consistent flow rates for approximately 20,000 gallons. They should be
replaced therefore approximately every 350 hours. Womn spray jets allow a
greater average rate of flow thus reducing desired temperature levels.

A. Remove and replace spray jet.

2. Reduction of flow.

A. Due to increased length of solution hose. NOTE: For every 50 feet of hose
beyond 100 feet in total length, a measurable loss of {low is experienced. This
condition is a result of the increased friction experienced by the water as it
passes through the hose. Therefore, it is necessary to increase the pressure
at the machine 40 PSI for every additional 50 feet of cleaning solution hose
over 100 feet.

Bypass Valve Assembly

BYPASS PARTS LIST

REF.NO. PART NO. DESCRIPTION QTY.
3 000-105-101 Thrust plate, Bypass valve 1
4 000-105-102 Piston plate, Bypass valve 1
5 000-078-101 Kit, seal for Bypass valve 1
7 000-148-004 Seat & O-Ring, Bypass valve 1
8 000-097-005 O-Ring, Bypass valve fitting 1
AquaCat Water Flow
[ N i
2 ;
Chemical
Injector —i—
Sole1noid
Controt
Valve —L—
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VACUUM SYSTEM

INFORMATION

The vacuum blower incorporated in this machine is a positive displace-
ment lobe type, manufactured by Cooper Industries. The performance and

life of this unit is greatly dependent on the care and proper maintenance
it receives.

Because of the close tolerances between the lobes and housing of the
vacuum biower, solid abjects entering the inlet will damage the interral
lobes, gears and bearing or direct drive coupler.

To prevent this, a stainless stee! filter screen has been placed at the
vacuum inlet inside the vacuum recovery tank. This stainless steel screen
is finger light and should be removed for cleaning weekly.

(® CAUTION « =

When machine is being run for lest purposes and the vacuum infet on fop
of machine is open, caution should be used.

To protect the vacuum blower from overloading and damaging itself, there
i5 a vacuum relief system installed an the vac tank. When the vacuum tank
inlet is completely sealed off, & maximum of 12 HG will be attained. A haole
on the top blower pipe elbow acts as the lubrication point. At the end of each
day, LPS 1 or Pennzguard should be sprayed in before shutting down the
machine. See blower lubrication illustration. If you fail to lubricate the
vacuum tlower daily, rust deposits and moisture wili decrease the life of
the vacuum blower.

Read the vacuum blower manual carefuily for praper oil change and grease
application. The maintenance log may differ slightly from the manual, but
the truck-mounted carpet cleaning machine application is very demanding
of the vacuum blower and therefore it should be maintained more reqularly.

¢ CAUTION &

NOTE: Vacuum fank is protected from overflowing by a vacuum tank, float
kifl switch. This switch is not activated by foam, only by liquid.

Vacuum Flow

S/8 Filter, Recovery Tank Filter Bag

>
34
o
34

ALY
Pt
' A
e
YT W

i

e

Vacuum
Retief

1

e

7

Vacuum
Kill Switch

Vacuum b
Biower .-._.&._.n..,_ Vacuum
B S ] pa HosE TO
Y &) Cleaning
Blower L
Exhaust [
Silencer |

- VACUUM TANK FILTER BAGS

HydraMaster filter bags are designed to trap all of the lint, that would
nommally collect at the bottom of your vacuum tank. The use of these bags,
if emptied at the end of each job, will efiminate the build-up of much of the
debris in the tank. The drawstring top of these bags is designed to be tied
to the incoming dirty water inlet in the vacuum tank.

To reorder bags use part number 049-028.

Vacuum Tank Filter Bags

HOSE
CUFF

VACUUM
HOSE

ADAPTER t
ADAPTER i

PROTECTIVE
MOLDING

RELOVERY
TANK

Blower Lube Port

Spray lubricant into blower lube port for 3 to 5 seconds,
then immediately shut off machine. Use only LPS 1
moisture displacing lutwicant.
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VACUUM BLOWER TROUBLE SHOOTING GUIDE

PROBLEM: Loss of pressure

Cause
Collapsed vacuum hose between blower and vacuum tank.

Solution
Remove and replace hose. NOTE: A special reinforcad hese is required
for replacement.

Clogged stainless steel liner.

Remove and clean or replace stainless steel filter.

Defective vacuum tank seal.

Remove and replace vacuum tank seal.

Defective or “open” vacuum tank dump valve. Close valve.
Replace vaive.
Fractured weld on vacuum tank. Re-weld as required or repiace tank.

Collapsed or kinked vacuum hose.

Reshape hose if possible and/or eliminate kinks.

Plugged vacuum hosa.

Remove obstructions by reversing the vacuum hose.

Restriction in cleaning tool.

Remove obstruction.

Wom end plates or lobes in vacuum blower.

Replace wom components. NOTE: Must be accomplished by a qualified technican.

Defective relief valve,

Inspect and replace if necessary.

PROBLEM: Blower is selzed

Cause Solution

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

Foreign matter.

Dismantle and remove foreign matter and repair as required. NOTE: Dismantling
must be accomplished by qualified technican.

Note: The above mentioned, rust, foreign matter and seizing are often caused from
foam traveling through the blower.

PROBLEM: Noise in vacuum blower

Cause
Womn gears.

Solution
Remove and replace gears. NOTE: Replacement of gears must be accomplished
by qualilied technican.

Timing of vacuum blower has been changed due to wom components. NOTE:
Replacement of components must be accomplished by qualified technican.

Lack of lubrication. NOTE: Permanent damage may have resulted from lack
of lubrication.

Lubricate as specified by applicable vacuum blower manual. See Table of Contents.

Worn bearings.

Remove and replace bearings as required. NOTE: Must be accomplished by
qualified technican.

Debris and/or foreign material build-up. NOTE: A stainless steel fiter is provided in
vacuum inlet located in vacuum blower components.

Dismantle vacuum blower and remove foreign material. NOTE: Dismantling should
be accomplished by qualified technican only. Replacement of worn parts is
necessary.

Loose or missing mounting bolts.

Tighten or reinstall mounting boks.
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VACUUM BLOWER WARRANTY

FULLER warrants products of its manufacture to be free from defects in material and workmanship if propery installed, maintained, and operated
under normal conditions with competent supervision.

No person, agent, represeniative or dealer is authorized to give any warranties on behaif of FULLER nor to assume for FULLER any other liability
in connection with any of FULLER'S producis.

This warranty shall extend for two (2) years from date of installation provided this equipment has been put into service within six months after
shipment from the FULLER factory. If repairs or replacements are made by the Purchaser without FULLER'S prior written consent, FULLER'S

warranty shail cease to be in effect. No allowance will be granted for any repairs or alterations made by the Purchaser without FULLER's prior written
consent.

Machinery, equipment and accessories fumished by FULLER, but manufactured by others, are warranted only to the extent of the original
manufacturer's warranty to FULLER.

FULLER agrees at its option to repair at the point of shipment or to replace without charge f.0.b. point of shipment, any part or parts of products
of FULLER'S manufacture, which within the specified warranty period shall be proved to FULLER'S satisfaction to have been defective when
shipped, provided the Purchaser prompily notifies FULLER, in writing, of such alleged defect.

FULLER'S liability to Purchaser, whether in contract or in tort arising out of warranties, representations, instructions, or defects from any cause
shall be limited to repairing or replacing of the defective part or parts as aforesaid, f.0.b. point of shipment.

No liability whatscever shall attach to FULLER 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 GUARANTEED OR WARRANTIES OF
MERCHANTABILITY, FITNESS, PERFORMANCE OR OTHERWISE, EXPRESS, IMPLIED OR STATUTORY, AND FULLER SHALL HAVE NO

DATE INSTALLED MODEL

LIABILITY FOR CONSEQUENTIAL, INCIDENTAL OR OTHER DAMAGES, HOWSOEVER CAUSED.

FULLER COMPANY 2966 East Victoria Street Compton, California 90224

SERIAL #

VACUUM BLOWER LUBRICATION

At the gear end the timing gear teeth are lubricated by being partially
submerged. The gear teeth serve as oil slingers for gear end bearings. At
the drive end of the bearings are grease lubricated.

FILLING PROCEDURE

Remove square head vented oit fill plug (A} on gear end. Remove oil level
plug (B) located in the head plate. Fill gear case uniil oil drips out of the oil
level hole (B). Use lubricants as listed. Add fresh oil as required to maintain
proper level. The oil should be drained, flushed and replaced every 300
hours or mare frequently if inspection so indicates. The oil drain plug is
at (C).

NOTE: Otder units may have the oil filf level and drain holes located in the
cast iron gear case instead of in the head plate. Bearings on drive end of
blower require grease lubrication every 100 hours of operation. Bearings
which require grease lubrication will have a grease fitting (D) at each
bearing. When regreasing, the old grease will be forced out of the vents
during operation. To prevent damage to seals, these vents must be kept
open at all times.
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Vacuum Blower Motor Lubrication

BLOWER G OIL VISCOSITY,
DISEHARGE GRADE CENTISTOKES |

fo Voepy SAEIOW 4«
ﬂ;m'“g:"' SAE 20 100

1W2I50F  sag40 200

(135*C) SAE 50 %0

*In applications with exireme vanations n
ambient temperstuce & 20W - SOW multiple
wisCasity it 15 recommended.

FOR GAEASE LUBRICATED SEARINGS
Service every 500 hours of operstion

BLOWER DISCHARGE TYPE
TEMPERATURE GREASE
—40 10 275 F

No. 2
! \ {-40° 10 120* C} Besring Graase |
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OPERATING AND MAINTENANCE
INSTRUCTIONS FOR MODEL SERIES
303400 (16 HP)

@ ............................................. Read Operator's Manual
A .............................................. Warning/Caution
= ey g S ...l
a ... Fuel
....Air Cleaner

IN THE INTEREST OF SAFETY

BEFORE STARTING ENGINE, READ AND UNDERSTAND
THE "OPERATING AND MAINTENANCE INSTRUCTIONS.”

THIS SYMBOL MEANS WARNING OR CAUTION.

DEATH, PERSONAL INJURY AND/OR PROPERTY DAMAGE
MAY OCCUR UNLESS INSTRUCTIONS ARE FOLLOWED
CAREFULLY.

A WARNING: DO NOT

1. DONOTrun engine inan enclosed area. Exhaust gases contain carbon
monoxide, an odorless and deadly poison.

2.D0 NOT place hands or feet near moving or rotating parts.

3.DONOT store, spill, or use gasoline near anopen flame, or devices such
as a stove, furnace, or water heater which use a pifot light or devices
which can create a spark.

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

5.00 NOT fill fuel tank while engine is running. Allow engine to cool for
2 minutes before refueling. Store fuel in approved safety containers.

6.D0O NOT remove fuel tank cap while engine is running.

7.DO NOT operate engine when smell of gasoline is present or other
explosive conditions exist.

8.DONOT operate engine if gasoline is spilled. Move machine away from
the spill and avoid creating any ignition until the gasoline
has evaporated.

9.00 NOT transport engine with fuel in tank.

10.DO NOT smoke when filling fuel tank.

11.DONOT choke carburetor to stop engine. Whenever possible, gradually

reduce engine speed before stopping.

12.DO NOT run engine at excessive speeds. This may result in injury.

13.D0 NOT tamper with governor springs, govemor links or other parts
which may increase the govemed engine speed.

14.D0 NOT tamper with the engine speed selected by the original
equipment manufacturer.

15.00 NOT check for spark with spark plug or spark plug wire removed.
Use an approved tester.

16.DO NOT crank engine with spark plug removed. if engine is fiooded,
place throttle in "FAST" position and crank until engine starts.

17.DONOT strike flywheel with a hard objector metal tool as this may cause
flywheel to shatter in operation. Use proper tools to service engine.

18.DO NOT operate engine without a muffler. Inspect periodically and
replace, if necessary. If engine is equipped with muffler deflector,
inspect periodically and replace, if necessary, with comrect deflector.

19.DO NOT operate engine with an accumulation of grass, leaves, dirt or
other combustible material in the muffler area.

20. DONOT use this engine on any forest covered, brush covered, or grass
covered unimproved land unless a spark arrester is installed on the
muffler. The arrester must be maintained in effective working order by
the operator. In the State of Califomia the above is required by law
{Section 4442 of the Califomia Public Resources Code). Other stales
may have similar laws. Federal laws apply on Federai lands.

21.DO NOT touch hot muifler, cylinder, or fins because contact may
cause burns.

22.DONOT run engine with air cleaner or air cleaner cover (or cover directly
over carburetor air intake, if Sno/Gard engine) removed.
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A WARNING: DO

1. ALWAYS DO remove the wire from the spark plug when servicing the
engine or equipment TO PREVENT ACCIDENTAL STARTING.
Disconnext the negative wire from the battery terminal if equipped with
a 12 volt starting system.

2. DO keep cylinder fins and governor parts free of grass and other debris
which can affect engine speed.

3. DO pull starter cord slowly until resistance if felt. Then puil cord rapidly
to avoid kickback and prevent hand or arm injury.

4. DO examine muffler periodically to be sure it is functioning effectively.
Aworn or leaking muffler should be repaired or replaced as necessary.

5. DOuse fresh gasoline. Stale fuel cangum carburetor and cause leakage.

8. DO check fuel lines and fittings frequently for cracks or leaks. Replace

if necessary.

NOQTE: Use Criginal Briggs & Stratton Service Replacement Parts when
servicing your engine. Briggs & Stratton Autharized Service Centers
cary a stock of such parts. The use of Briggs & Stration Parts preserves
the ariginal design of your engine. Imitation replacement parts offer
potential risk including the risk of personal injury. Contact any Briggs &
Stratton Autherized Service Center for Original Briggs & Stratton Re-
placement Parts.

TO FILL CRANKCASE WITH OIL
Place engine level. Clean area around qil fill. Remove dipstick. POUR OIL
SLOWLY. Fili to FULL mark on dipstick. DO NOT OVERFILL.

NOTE: After starting engine, stop after 30 seconds. Check oil level and add
if necessary. Without filter, oil capacity is approximately 1-1/2 qis.
(48 0zs. or 1.42 ltrs). With oil filter, oil capacity is approximately 1-3/4 gts.
{56 ozs. or 1.65 lirs).

TO CHECK OIL LEVEL

Place engine level. Remove dipstick and wipe oil from it with clean cloth.
Screw dipstick into tube until cap bottoms an tube. Remove and check il
level. Dipstick must be firmly screwed into tube when engine is running.

Oil Fill and Dip Stick

OIL FILL RIPSTICK

BEFORE STARTING

READ THE OPERATING INSTRUCTIONS OF THE
EQUIPMENT THIS ENGINE POWERS.

OIL RECOMMENDATIONS

We recommend use of a high quality detergent oit "For Service SC, SD, SE,
SF, or SG,” such as Briggs & Stratton high quality detergent 30 weight ail
{part no. 100005), or 10W-30 weight ail {part no. 272001). Detergent cils
keep the engine cleaner and retard formation of gum and vamish deposits.
Use no special additives with recommended oils.

RECOMMENDED SAE VISCOSITY GRADES

| eomomm—
SW--20, GW-30

°r_-20 9 20 40 go 80 100
°c a0 20 10 0 10 20 30 ag
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT Ol CHANGE
Use SAE 30 oil in high temperature, high load applications.

™ 10W-40 oil may be substituted if 10W-30 is not available.

** Use synthefic oil having SW-20, SW-30 or 5W-40 viscosity. If not

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

*

NOTE: Using multigrade oils (SW-20, 5W-30, 5W-40, and 10W-30) will
increase git consumption. Check cil levet more frequently when using them.

Engine Components

1. Air Cleaner

2. Fuel Shut-off Valve
3. Carburetor

4, Rewind Starter

5. Blower Housing

6. Qil Drain Plug

7. 12 Volt Electric Starter
8. Modei, Type and
Code Numbers
9. Spark Plug
10. Valve Cover
11. Fuel Tank (Optienal)
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i FUEL RECOMMENDATIONS

This engine will operate satisfactorily on any gasoline intended for automo-
tive use. Aminimum of 85 octane is recommended. DO NOTMIX OIL WITH
GASOLINE.

Use clean, fresh, lead-free gasoline. We recommend the use of Briggs &
Stratton Gasoline Additive, partno. 5041. Purchase fuel in quantity that can
be used within 30 days. This will assure fuel freshness and volatility tailored
to the season. Leaded gasoline may be used if lead-free is not available.
Use of ;ead-free gasoline results in fewer combustion deposits and longer
vaive life.

NOTE: We DO NOT recommend the use of gascline which contains
alcohol, such as gasohol. However, if gasoline with 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 contain-
ing Methanol. See STORAGE INSTRUCTIONS (page 27).

DO NOT REMOVE fuel cap while engine is running. DO NOT FILL fuel tank
to point of overflowing. Allow approximately 1/4 in. (5mm) of tank space for
fuel expansion.

Engine Components

15. Crankshaft
16. Oil Filter
17. Air Cleaner

12. Fuel Pump
13. Dipstick
14, Exhaust Manifold 1

CARBURETOR ADJUSTMENTS

Minor carburetor adjustment may be required to compensate for differences
in fuel, temperature, altitude or load. Air cleaner and air cleaner cover must
be assembled to carburetor when running engine.

TWIN CYLINDER CARBURETOR ADJUSTMENT IS UNIQUE.
ADJUST CARBURETOR FUEL MIXTURE IN THE ORDER STATED
AS FOLLOWS:

INITIAL ADJUSTMENT

Gently turnidie mixture screw clockwise until it just closes. Turning screw
in too far may damage it. Then turn idle mixture screw 1-1/2 tums
counterclockwise. This initial adjustment will permit the engine to be started
and warmed up (approximately 5 minutes) prior to final adjustment.

Carburetor Adjustment Screws
=
o
° } O
IDLE

SPEED IDLE
SCREW MIXTURE
SCREW

FINAL ADJUSTMENT

Start engine and place equipment speed control in "IDLE" or *SLOW"
position. Hold carburetor throttle lever against idle stop and adjust idle
speed screw to obtain 1300 to 1500 RPM. Stili holding throttle lever against
idle stop, turn idie mixture screw glowly clockwise (lean) until speed just
starts to slow and then glowly counterclockwise (rich) until engine just starts
to slow. Finally, turn screw to midpoint between rich and lean.

Now adjust idle speed screw to obtain 1200 RPM, if governed idle spring is
red, or 900 RPM, if governed idle spring is white. Release throttle lever.

Ifengine does notaccelerate smoothly, readjustidle mixture screw approxi-
mately 1/8 turn counterclockwise (rich).

NOTE: Engines operated at altitudes of approximately 3000 to 5000 fee

1 (900 to 1500 meters) or higher may require the installation of a high altitude

carburetor main jetto achieve best engine performance. If erratic performance
is observed, contact a Briggs & Stratton Authorized Service Center for a
high altitude jet.

Governed Idle Spring

GOVERNED IDLE SPRING
(RED.OR WHITE)

/L

EXHAUST MANIFOLD

*




-+ CAUTION o
TO PREVENT ACCIDENTAL STARTING when servicing the engine or

equipment, always remave spark plug wires from spark plugs. Disconnect
negative wire from battery terminal, if equipped with 12 volt starting system.

CHECK CQIL LEVEL REGULARLY: Check after each 8 hours of
operation or daily. BE SURE OIL LEVEL IS MAINTAINED.

CHANGE OIL AS RECOMMENDED

Change oil after first 8 hours of operation. Thereafter, under normal
aperating conditions change cil after every 50 hours of operation or every
season, whichever occurs first. Change oil every 25 hours if engine is
operated under heavy load or at high ambient air temperatures. Remove oil
drain plug and drain oil while engine is warm. Replace drain plug. Remove
dipstick and refill with new oil of correct grade and weight. Replace dipstick.

CHANGE OIL FILTER

Replace oil filter after every 100 hours of operation or every season, which
ever occurs first. Before installing new tilter, lightly il filter gasket with fresh
clean engine oil. Screw filter an by hand until gasket contacts oit filter
adapter. Tighten 1/2 fo 3/4 tum more. Start and run engine at idie to check
for ol leaks. Recheck oil level and add oil if required.

Qil Fitter / Oil Drain

o

i .

a. Remove knob and cover plate.

b. Remove cartridge and clean by tapping gently on flat surface.

c. If very dirty, replace or wash in a non-sudsing detergent and warm
water solution. Rinse tharoughly with water from inside out until water
runs clear. Let cartridge dry thoroughly before using.

¢ CAUTION <

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

d. Reinstall cartridge, cover plate, knob and pre-cleaner.

2. Reinstall air cleaner cover and reattach clips o sides of air cleaner body.

Round Dual Air Cleaner Element

CLIPS
COVER

KNCB
PLATE
CARTRIDGE

OPTIONAL
OlL PART NO.
FILTER 491056 ™~
AIR CLEANER MAINTENANCE Square Dual Air Cleaner Element
SERVICE AIR CLEANER KNOB COVER

Remove and service foam pre-cleaner every 25 hours or every season,
whichever ocours first. Service paper cartridge every 100 hours or every
seasen, whichever occurs first.

NOTE: Service air cleaner more often under dusty conditions.
1. Unhiook clips on boih sides of air cleaner and remave cover.

a. Slide foam pre-cleaner off cartridge.

b. Wash it in liquid detergent and water.

¢. Squeeze it dry in a clean cloth.

d. Saturate it in engine oil. Wrap it in clean, absorbent cloth and
squeeze to remove EXCESS oil.

e. Reinstall pre-cleaner over cartridge.

f. Reinstall air cleaner cover and reattach clips to sides of air
cleaner body.

PRE-CLEANER




.

1. Loosen knob and remove cover assembly.
2. Remave cartridge and pre-cleaner from cover. -

a. Wash pre-cleaner in liquid detergent and water.

b. Squeeze it dry in a clean cloth.

¢. Saturate it in engine oil. Wrap it in clean, absorbent cloth and
squeeze ‘o remove all EXCESS oil.

a. Clean by tapping gently on flat surface.

b. If very dirty, replace or wash in a nonsudsing detergent and
warm water solution. Rinse thoroughly with water from inside
out until water runs clear. Let cartridge dry thoroughly
before using.

+ CAUTION o

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

CLEAN COOLING SYSTEM
Grass, chaff or dirt may clog the rotating screen and the air cooling system.
Every 100 hours or every season, whichever occurs first, remave the blower

housing and clean the area shown to prevent overspeeding, overheating
and engine damage. Clean more often if necessary.

CLEAN AREAS
OF ALL DIRT
£ ANDDEBRIS |

Cooling System

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

CLEAN ENGINE
Remove dirt and debris witha cloth or brush. Cleaning with a forceful spray
of water is not recommended as water could contaminate the fuel system.

CLEAN ROTATING SCREEN (ELECTRIC START ENGINES)

OR REWIND STARTER GARD

Brush grass, chaff and dirt from rotating screen or rewind starter gard daily
(more often if needed) to prevent engine damage caused by overheating

and/or overspeeding.
¢ CAUTION o

Toassure smooth operation, keep governor controis and linkage clean and
free of debris.

3= ¢ CAUTION &

Periodically clean muffler area to remove all grass, dirt and combust-
ible debris,

CLEAN SPARK ARRESTER SCREEN

It engine muffler is equipped with spark arrester screen assembly, remove
every 50 hours or every season for cleaning and inspection. Replace if
damaged. Contact any Briggs & Stratton Authorized Service Center.

REPLACE SPARK PLUGS
Spark Plug

76 mm({.030 i)
WIRE GAUGE /\
/I

PART NO. 491055 X

Replace every 100 hours of operation or every season, whichever
occurs first.

NOTE: Do not blast clean spark plugs. Spark plugs should be cleaned by
scraping or wire brushing and washing with a commercial solvent.

¢ CAUTION o

Sparking cannot occur if wire terminal does not fit firmly on spark plug.
Reform terminal if necessary.

REPLACE FUEL FILTER
Replace In-Line filter every season or more often if required. Contact any
Briggs & Stratton Authorized Service Center for correct replacement.

Fuel Filter
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ENGINE MAINTENANCE SCHEDULE

Follow the hourly or calendar intervals, whichever gceur first. More frequent service may be required.

MAINTENANCE OPERATION Every 8 Hours| 25 Hoursor | 50 Hours or | 100 Hours or Yearly

or Daily Weekly Monthly | Every Season
Check Oil Level ® e |

Change Qi + ®

Note 2

Change Qil Filter | _ @

Service Air Cleaner Pre-Cleaner

23
*

Service Air Cleaner Cartridge

Inspect Spark Arrester
(Optional Accessory)

Clean Cooling System | - t

Replace In-Line Fuel Filter

Replace Spark Plug

Check Valve Clearance

#Change oil after first 8 hours, then after every 50 hours or every seasan.
Mote 1: Change oil every 25 hours when operating under heavy ioad or in high ambient temperatures.
Note 2: Clean more often under dusty conditions or when airbome debris is present.

BRIGGS & STRATTON AUTHORIZED SERVICE CENTERS ARE READY TO SERVE YOU AND COMMITTED TO QUALITY SERVICE.
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GENERAL INFORMATION
ABOUT ENGINE -

This is a twin cylinder, overhead valve, air cooled engine. Al drilled/tapped
holes and fasteners on this engine are ISO metric. However, where
equipment attaches to engine, SAE standards apply.

On mabile equipment, this engine will operate satisfactorily at any angle at
which operator and equipment can function safely.

MODEL SERIES 290400, 294400 & 303400

BOME ...eeereececerneeestaeenes e stee st seeeersrssssaasasemaens 2.68 in. (68 mm)

Stroke 2.60 in. {66 mm)
Displacement ..........ccvecerereescesseseesnceenens 29.3 cu. in. (480 ¢c)
Horsepower 290400 12HP @ 3600 RPM
HOISEPOWET ..vocuocreeecsseeresanseesesmesesmsessenasasesenes 294400 14HP @ 3600 RPM
HOPSEPOWE ....c.eoeeerriereereranesenens 303400 16 HP @ 3600 RPM
MODEL SERIES 350400

BOTE .eeuvereereeencereesncssesssasssseeennnesesssssnsassonnass 2.83in. (72 mm)

SHOKE oeverreerreaeerareemrensesesrcammcassessnssesesmsersersaseen 2.76 in. (70 mm)
Displacement........ccccoueercremeeeneesenens 34.7 cu. in. (570 cc)
Horsepower .. 18 HP @ 3600 RPM

NOTE: For practical operation, the horsepower loading should not exceed
85% of this rating. Engine power will decrease 3-1/2% for each 1,000 feet
(305 m) above sea level and 1% for each 10° F (5.6°C) above 772 F (25°C).

TUNE-UP SPECIFICATIONS

DESCRIPTION

Air Cleaner Pre-cleaner (round) .... 271271
Air Cleaner Cartridge (round) 394018
Air Cleaner Pre-Cleaner (square) ...... 805113
Air Cleaner Cartridge (square) 805267

Air Cleaner Pre-cleaner (with fuel tank) ........cc.coeeeercesrvrrnannes 271794

Air Cleaner Cartridge (with fuel tank) 393057
Fuel Filter (without fuel pump) 298090
Fuel Filter (with fuel pump) 394358
Qil Filter 491056
Resistor Spark piug (Champion RC 12YC)......oveeeevrcerrevrrennne 491055

NOTE: Walking fingers logo and "Yellow pages" are registered trademarks
in various jurisdictions.

CLEARANCES DIMENSION

Spark Plug Gap ........ 030 in. {.76 mm)

Intake Valve" .......cccvermene 004-006 in. (.10-.15mm)
Exhaust Valve* .004-.006 in. (.10-.15mm)

* Check when engine is cold.

Insome 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 piug for replacement.

STORAGE INSTRUCTIONS

Engines to be stored over 30 days need to be protected or drained of
fuel to prevent gum from forming in the fuel system or on essential
carburetor parts.

1. For engine protection, we recommend the use of Briggs & Stratton
Gasoline Additive, Part No. 5041, available from any Briggs & Stratton
Authorized Service Center. Mix Additive with fuel in fuel tank or storage
container. Run engine for a short ime to circulate Additive through
carburetor. Engine and fuel can be stored up to 24 months.

¢ CAUTION ¢

If Additive is not used or if engine is operaling on gasoline containing
alcohol, remove all fuel from tank and run engine unti it stops from lack
of fuel.

2. While engine is still warm, drain oil from crankcase. Refill with fresh oil.

3. Remove spark plugs and pour approximately 1 ounce (30 ml) of
engine oil into each cylinder. Repiace spark plugs and crank slowly
to distribute oil.

4, Clean dirt and chaff from cylinders, cylinder head fins, blower housing,
rotating screen and muffler areas.

SERVICE & REPAIR INFORMATION

If service or repairis needed, contacta Briggs & Stratton Authorized Service
Center. To serve you promptly and efficiently, a Service Center will need
model, type and code numbers from your engine.

A

Authorized Service Centers camry a stock of Original Briggs & Stratton
Service Replacement Parts and are equipped with special service tools.
Askforand use QNLY original Briggs & Stratton Service ReplacementParts
which preserve the original design of your engine. Imitation replacement
parts offer potential risks in intemat construction as well as fit, finish and
warranty back-up. Trained mechanics offer
expert service. Major engine repairs require
proper tools and a thorough knowledge of
internal combustion engine repair procedure.

Your nearest Service Center may be located in the "Yellow
Pages™ directory under *Engines, Gasoline," "Gasoline
Engines,” or similar category. You may also locate the Service
Center in your mailing zip code area by telephoning
1-800-233-3723. There are over 30,000 Authorized Service
Centers worldwide available to serve you.

V-TWiN DHV
g SERVICE & REPAIR

INSTRUCTIONS

Briggs & Stratton publishes illustrated shop
manuals, parts lists and owner's manuals for
every engine it manufactures. To receive a
list of available pubiications, write to Briggs &
Stratton Corporation, P.O. Box 1144, Mil-
waukese, WI 53201, Attention: Service Divi-
sion. The shop manual shown here includes
*Theories of Operation,” common specifica- Part No. 272144
tions and detailed information covering the adjustment, tuneup and repair
of Briggs & Stratton OHV, twin cylinder, 4 cycle engines and is available
from any Briggs & Stratton Authorized Service Center. You can also
order directly from the factory at the above address. Request manual,
Part No. 272144,

27




ABOUT THE WARRANTY ON THE
VANGUARD ENGINE )

if warranty service is needed, contact your nearest Authorized Briggs &
Stratton Service Center. For prompt attention, your Centerwill need o know
the engine model, type and code numbers, the trouble experienced and the
total number of hours the engine was run.

BRIGGS & STRATTON WARRANTY COVERS ONLY DEFECTIVE
MATERIAL AND/OR WORKMANSHIP.

Briggs & Stratton Corporation welcomes the opportunity to make justified
warranty repairs by any of its Authorized Service Centers. In most in-
stances, the requests for warranty repair are handled in a quick and routine

manner. However, some requests for warranty are received which appear i'

notjustified. In these cases, though engine owners may not be aware of it,
the premature failure of their engine was caused by abuse or neglect, or the
equipment gn which it was mounied, rather than the engine.

if you differ with the decision of your Service Center, investigation will be

made to determine the applicability of warranty. Ask the Service Center to :

submit all supporting facts to the Factory for review. If the Factory decides
that your claim is justified, you will be fully reimbursed for those items

accepted as defective. To avoid misunderstanding which might ocour |
between engine owners and Autharized Briggs & Stratton Service Centers,
we list below some of the causes of engine failure that Briggs & Stratton |

warranty does not cover for repair or replacement.
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LIMITED WARRANTY
FOR VANGUARD ENGINES

*For two years from date of purchase, Briggs & Stratton Corporation
will replace for the original purchasers, free of charge, any par, or
parts of the engine, found upon examination by any Factory Authorized
Service Center, or by the Factory at Milwaukee, Wisconsin, to be
defective in material or workmanship or both. This is the exclusive
remedy.

*For five years from date of purchase, Briggs & Stratton Corporation
will replace for the original purchasers, free of charge, any part, or
parts of the MAGNETRON® Ignition System (excluding the spark
plug), found upen examination by any Factory Authorized Service
Center, or by the Factory at Milwaukee, Wisconsin, to be defective
in matenal or workmanship, or both, so as to result in the loss of
ignition. This is the exclusive remedy.

*All transportation charges on parts submitted for replacement under
this Warranty must be borme by purchaser. For warranty service

contact your nearest Authorized Service Center as listed in the

*Yellow Pages' under 'Engines, Gasoline’ or ‘Gasoline Engines.’

THERE IS NOT OTHER EXPRESS WARRANTY. IMPLIED WAR-
RANTIES, INCLUDING THOSE OF MERCHANTABILITY AND
FITNESS FOR APARTICULAR PURPOSE ARE LIMITED TOONE
YEAR FROMPURCHASE AND TO THE EXTENT PERMITTED BY
LAW ANY AND ALL IMPLIED WARRANTIES ARE EXCLUDED.
LIABILITY FOR CONSEQUENTIAL DAMAGES UNDER ANY AND
ALL WARRANTIES ARE EXCLUDED TO THE EXTENT EXCLU-
SION 1S PERMITTED BY LAW.

Some jurisdictions do not allow limitations on how leng an implied
warranty lasts, and some jurisdictions do not allow the exclusion or
fimitation of incidental or consequential damages, so the above
limitation and exclusion may not apply 10 you. This warranty gives
you specific legal rights and you may aiso have other rights which
vary from jurisdiction to jurisdiction.”

Briggs & Stratton Corporation

F.P. Stratton, Jr.
Chairman and Chief Executive Officer




WARRANTY PERIOD

ENGINES ..o All Vanguard and I/C engirgs.
CONSUMER USE"............. 2year-engine Lifetime**-Magnetron®ignition
COMMERCIAL USE® ......... 2year-engine Lifetime**-Magnetron®ignition

* For purposes of this warranty policy, “consumer use” shall mean personal
residential household use by the original retail consumer. "Commercial use”
shall mean all other uses, including use for commercial, income producing
or rental purposes. Once an engine has experienced commercial use, it
shall thereatfter be considered as a commercial use engine for purposes of
this warranty policy.

** Lifetime limited warranty of the Magnetron ignition shall cover parts and
labor for the first five (5) years from the date of purchase; thereafter only
parts, "Lifetime" shalt mean lifetime of the engine in the hands of the original
purchaser.

** Applies to equipment retailed in the U.S.A. and Canada. In all other
countn‘ess, the warranty for CONSUMER USE is the same as COMMER-
CIAL USE.

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

To avoid misunderstandings which might occur between engine owners
and authorized Briggs & Stratton service accounts, we are listing some of
the causes of engine failure, where repair or replacement is NOT covered
by Briggs & Stratton warranty.

NORMAL WEAR:

Warranty will not cover repair where normal use has exhausted the life of
a part or engine. Engines, like all mechanical devices, need periodic parts
replacement and service to perform well. It should be remembered that the
service life of any engine is dependent on the care it receives and the
conditions under which it has to operate. Some applications, such as tiflers,
trash pumps, rotary mowers, are very often usedin dusty or dirty conditions,
which can cause what appears to be premature wear. Such wear, when
caused by dirt, dust, spark plug cteaning grit or other abrasive material,
which has entered the engine because of improper maintenance, is not
covered by Warranty.

ABUSE OR NEGLECT:

1. Bentor broken crankshafts: Suchdamage is normally the resultof abuse,
such as striking a solid object with the cutter blade on a rotary lawn
mower, and is not covered by Warranty.

2. Engine repairs required from the use of contaminated or stale fuel are not
covered by Warranty. Such failures would include sticking valves, and
carburetors and fuel pipes which are clogged by gum deposits which
form through the use of stale fuel. Always use clean fresh
regular gasoline.

3. Parts which are scored or broken because an engine was operated
without sufficient lubricating oil, the proper grade of lubricating oil or
contaminated lubricating oil are not covered by Warranty. Check oil
level at least every five hours and refill when necessary. Change oil
at recommended intervals.

4, Damage caused by overheating or overspeeding is not covered by
Warranty. Overspeeding or overheating occurs if the caoling fins be-
come plugged with dirt, grass or debris, or if an engine is aperated in
a confined area without sufficient ventilation. Clean fins on thecylin-
der, cylinder head and flywheel requiarly.

5. Damage or wear caused by dirt which enters the engine because of
improper air cleaner maintenance is not covered by Warranty. Clean
and re-oil the air cleaner regularty.

i 6. Damage or wear caused by grit from blast cleaning spark plugs is not

covered by Warranty. We do not approve of cleaning spark plugs onan
abrasive blast cleaning machine, since grit can remain in the plug, and
later enter the engine.

7. Warranty does not cover the tune-up or adjustment of an engine unless
the need for such repair is the result of defects in material or workman-
ship or both. if equipment is assembled and adjusted by the owner, the
engine operating and maintenance instructions are sufficiently clear to
permit the average owner to make minor adjustments. Such minor
adjustments are NOT covered by Warranty.

8. Broken parts, which result from excessive vibration caused by loose
engine mounting, loose cutter blades, blade unbalance, improperly
attaching equipment to engine crankshaft, overspeeding or abuse in
aperation, are not covered by warmranty.

9. Repair or adjustment of associated parts or assemblies such as clutches,
transmissions, remote controls, etc., which are not of Briggs & Stratton
manufacture will not be covered by Briggs & Stratton Warranty.

10. Only ORIGINAL Briggs & Stratton parts, or parts approved by Briggs &
Stratton may be covered by 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 engine section of this manual beginning on page 21 to assist you in
resolving engine related problems.

PROBLEMS:

ENGINE FAILS TO STAAT

ENGINE RUNS ROUGH

ENGINE BACKFIRES

ENGINE FAILS TO ACCELERATE

ENGINE REDUCES SPEED TO LOW RPM UNDER LOAD

CAUSES AND/OR SOLUTION:

1. Loss of fuel.
A. Empty gas tank.
8. Plugged fuel line or filter.
C. Defective fuel pump (Replace with mfg. suggested replacement
parts only).
D. Gas fine kinked, crushed or quick disconnect inside the truck not
connected.

2. Blown master fuse.
A. Electrical shont.
B. Defective fuse.

3. Defective spark plugs.
A. Remove and replace.
B. Clean and regap.

4. Defective spark plug wires.

A. Spark plug wires along with many others may, at certain points
come in contact with heated parts (exhaust manifold) or abrasive
parts (sharp metal, feflon hose). This may be taken into consid-
eration for electrical shorts.

B. Remove and replace ignition module.

5. Low compression.
A. Defective valve.
B. Stuck valve.
C. Wom compression rings.
D. Defective piston.

6. Float swilch in recovery tank inoperative.

NOTE: Temporary repair permits disconnection of float switch wire
between tank and machine. Continued operation with this condi-
tion will compromise vac blower.

A. Switch stuck on upright position by foreign material.

B. Defective float switch.

7. Engine will not turm over,
A. Dead battery.
B. Loose terminal connection on battery or ignition switch.
C. Defective starter.
. Seized engine or blower.

8. Defective Carburetor or gas leakage.
A. Clean carb.
B. Replace carb.
C. Choke locked in closed positian.

¢ CAUTION ¢

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

9. improperly adjusted carb.
NOTE: A comprehensive manual is available and cefines
necessary adjustments.
A. Incorrect air mixture ratio adjustment.
B. Incorrect float level adjustment.

10. Carbon build-up in cylinders.

NOTE: Carbon build-up can be minimized by using unieaded
regular gas. Should carbon removal be necessary, reinstaft
heads with new gaskets.

A. Carbon build-up may be excessive i carb, or valves are
improperly adjusted, engine RPM too low, improper spark
plug gap.

B. Remove cylinder heads and eliminate carbon build-up with
wire brush,

11. Incomrect ignition module air gap.
A. Regap ignition module to specifications.

12. Dirty air cleaner.
A. If exhaust gaskets do not seat properly or heat exchanger
gasket is bad, exhaust may heat and melt the air cleaner
requiring much clean-up repair.

13. Clogged fuel filter.
A. Remove and replace.

14. Low oil level or malfunctioning oil pump.
A. Oil pressure sensors can be installed on the engine. This will
eliminate many probiems which may occur.

15. Vacuum tank full.
A. Empty vacuum tank.




ELECTRICAL SYSTEM

The entire electrical system operates on 12 volts DC which is providedby  NOTE: When new battery is installed insure it is properly charged before

abattery. Battery levels are sustained by a 16 amp altemator designed with
the engine.

installation or damage to the charging requlator may occur.

PROBLEM: Low battery voltage

Cause Solution

Defective batiery. Remove and replace.

Corroded battery terminals. Clean terminals and battery posts.
Low battery fluid. Add water to appropriate level.

Loose wiring within electrical system.

Examine all terminal connections and verify that they are secure.

Electrical short in wiring system.

Examine electrical systems for bare wires.

Poor ground connection.

Examine terminal and remove corresion if necessary.

PROBLEM: inoperative hour meter

Cause
Time is not advancing correcily.

Solution
Verify 12 volt DC is available at the hour meter withthe ignition switch tumed on. This
can be accomplished with a volt meter or atest lamp.

Remove and replace hour meter if 12 voll is available.

A nylon gear within the clock may have been jammed due to sudden jok of the
machine or truck. You may try simply tapping on the meler to try lo free the
nylon gear.

Electrical Diagram
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FREEZE PROTECTION

BOBCAT

Any freezing of this machine is not covered by wasranty and during the
colder months of operation, careful protection should be of utmost concem.

THE FOLLOWING PRECAUTIONS ARE RECOMMENDED:

1. Run machine before leaving for the first job to insure nothing has frozen
the night before, including hoses and wand.

2. Insulate the garden hose from the cold ground by running it through and
exira 1-1/2 inch vacuum hose.

3. Leave truck doors closed untii time cleaning begins, then open slightly for
ventilation of air cooled engine.

4. Onextremely cold days propane does not vaporize as quickly, therefore,
venting the warm exhaust over fo blow onthe propane tank will stabilize
the propane flow. (This is necessary if you notice a drop in heat or alow
burning fame in the heater.)

5. In colder climates, insulating the tuck walls and floar boards will help
protect the unit.

8. Don't procrastinate during the cleaning operation or the hot water solution

line will also freeze on the ground. The solution line should be insulated |

in extremely cold climates.

7. Whenever possible, the truck and machine should be storedin a heated

garage at night or over the weekend. If not possible, place a 1500 watt
electric heater inside the truck, aimed directly at the machine. Neveruse
apropane heater - it causes excessive moisture an the truck ceiling and
the possibility of it going aut is higher. If the machine and truck are left
outside with a heater, you should first drain all possible water from the
machine cleaning tocls and hoses. (They freeze aiso.)

TO DRAIN THE MACHINE, FOLLOW THESE STEPS:

1. Before shutting off the machine, remove the chemical fine from the
chemical jug and place in a mixture of 50/50 anti-freeze and water. With
the cleaning tool an, allow mixture to fill chemical system back to the
chemical mix tank.

2. Loosen the petcock valve on your bypass drain hose and atiow the water
to drain theroughly from the mix tank.

3. To remove the water from the heater and pump use the freeze guard kit
which is a small air compressor that can be plugged into the dash board
lighterinthe truck, or air atthe gas station. Using the comrect connectors,
first blow air into the high pressure solution male quick connect. This will
force the water through the heater back through the pump and into the
chemical mix tank to be drained out through the petcock valve to
the ground.

Next, blow the air into the incoming water quick connect and force that water
into the chemical mix tank to be drained out.

Tobe sure allwater is outof the system, alternate betweenquick connectors
several imes.

8. BE SURE IT'S PROTECTED! Freezing will cause GRIEF, MONEY and
DOWN-TIME. Don't mess with mother nature! Remember to close the
petcock valve prior to next operation of your BobCat .

AQUACAT

Any freezing of this machine is not covered by warranty and during the
colder months of operation, careful protection should be of uimost concem.

THE FOLLOWING PRECAUTIONS ARE RECOMMENDED:

1. Run machine before leaving for the first job 1o insure nothing has frozen
the night before, including hoses and wand.

2. Insulate the garden hose fram the cold ground by runming it twough and
extra 1-1/2 inch vacuum hose.

3. Leave truck doors closed until time cleaning begins, then open slightly for
ventilation of air cooled engine.

4. In colder climates, insulating the tuck watls and fioor boards will help
protect the unit.

5. Don't procrastinate during the cleaning operation or the hot water solution
line will also freeze on the ground. The soluticn ling should be insulated
in extremely cold climates.

6. Whenever possibie, the truck and machine should be storedin a heated
garage at night or over the weekend. !f not possible, place a 1500 watt
electric heater inside the truck, aimed directly atthe machine. Never use
a propane heater - it causes excessive moisture on the fruck ceiling and
the possibility of it going out is higher. If the machine and truck are left
outside with a heater, you should first drain all passible water from the
machine cleaning tools and hoses. (They freeze also.)

TO DRAIN THE MACHINE, FOLLOW THESE STEPS:

1. Before shutting off the machine, remove the chemical line from the
chemical jug and place in a mixture of 50/50 anti-freeze and water. With
the cleaning tool on, aliow mixture to fill chemical system back to the
chemical mix tank.

2. Leosen the petcock valve on your bypass drain hose and aliow the water
to drain thoroughly from the mix tank.

3.Using the freeze quard hose provided with the machine, freeze guard the
unit, First plug the rubber stopper into the outiet of the recovery tank.
Then with the pressure regulating valve unscrewed, plug the other end
of the freeze guard hose into the high pressure cleaning solutien fitting
on the front of the machine. Run the unit until the engine stops.

4. Open the mix tank drain valve and drain out the remainder of the water.
The unit is now freeze guarded.
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CLEANING AND CHEMICALS

PRECAUTIONS

Your mobile carpet cleaning plant has beenengineered using the latest and
most sophisticated technology available, to produce the finest carpet
cleaning results possibie. 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
aperating it.

There are not short cuts to good carpet cleaning. It requires time, cleaning
knowledge and the use of good chemicals.

The manufacturer recommends the use of spotting agents, and traffic lane
cleaners prior to the actual cleaning of carpeting, as required.

The use of some chemicals through your mobile carpet cleaning plant can
seriously damage the internal plumbing, high pressure pump and heater
{Chemical such as concentrated acids, solvents, and some paint oil and
grease removers w/high concentration of soivents).

The manufacturer recommends only the use of chemicals containing rust
and corrosion inhibitors and water softening agents to prevent chemical
build-up which may lead to component failure and warranty invalidation.

NOTE: At no time should a chemical solution with a pH of less than 7 or
higher than 10 be used in the unit.

pH CHART
1 2 3 4 56 7 8 9 10 11 12 13 14
N S L | | | | | J
4+
4——aci0 NEUTRAL ALKALINE e >

CLEANING STROKE
PROCEDURE/OVER-WETTING

PURPOSE:To eliminate excess moisture remaining in the carpet fiber and
the sawtooth appearance which results from diagonai movement of the
cleaning tool on all types of carpet.

PROCEDURE: Always move the cleaning tool in smooth forward and
backward strokes. Apply slight pressure to the forward stroke while the
solution is injected into the carpet. When extracting (drying), apply firm
pressure on the forward stroke to ensure a positive "lock” for the vacuum
and minimize the "hopping" effect resulting on unsmooth carpet. During the
forward and reverse strokes, movement to the right or left should only be
accomplished at the extreme rear of the stroke. Overlapping is also
important to ensure even appiication of solution to prevent saturation when
cleaning wand is stopped twice at the same point at the rear of the
cleaning stroke.

Failure to adopt this procedure can result in increased chance of “clean
streaks", fiber shrinkage, brown out, and longer drying periods.

CORRECT METHOD
Overlap Between Strokes

| |
( |
‘ |
x t

'
i
l
t—

INCORRECT METHOD

T~

Cleaning Tool

Furst Second
Cleaning  Cleaning
Stroke Stroke

OVER-WETTING

Over-wetting is annoying to all concemed and sometimes leaves a bad

impression of the cleaning process used. _

THESE ARE SEVERAL AREAS THAT WILL CAUSE OVER-WETTING:

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

2. Obstructed, kinked or cut 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. (We recom-
mend crystal type.)

BOBCAT HEATING SYSTEM

INFORMATION

The propane heater incorporated in this equipment is a special design for
use in the carpet cleaning industry. It's high pressure coils and thermostatic
temperature control make it simple to operate and reliable. Once the desired
temperature s set, the heater will then go 'on*and 'off accarding to the water
temperature within the heater. As water is used through the cleaning tool,
cold water entering the heater will activate the thermostatically controlled
propane valve thereby firing the heater to maintain a consistant flow of hot
water. Once the cleaning wand is shut off and the flow of water through the
heater stops, the heater will continue to burn until the set temperature is
attained.

ltis possible with this design that the flame may be onwhen the wand is off,
likewise, it is possible the flame may be off when the wand is on.

This heater is designed to burn vapor propane gas only. Any liquid propane
entering the heater may cause damage to the control valve on the heater.
It will also cause improper buming and a soot build-up on the coils.
Therefore, it is necessary to shut off the heater and close the valve at the
tank between cleaning locations. Failure fo do this allows sloshing liquid to
enter the vapor feed line to the heater.

IMPORTANT: Overfilling of the propane tank will cause many problems. To
avoid this, advise the attendantfilling the tank not to fill the tank over 90%.
When filling the tank, watch the 10% valve andimmediately stop filling when
white liquid starts spurting from the 10% valve. To prevent damage to the
propane regulator, always close the valve on the tank before filling.

The propane regulator is pre-set at the factory at 6 oz. of propane. This
reading is taken at the control valve on the heater. To preventroad dustand
moisture from entering the propane regulator, keep the white plastic cover
{supplied) on the regulator at all times.

To avoid restriction of air flow at base of heater, keep articles such as
chemical containers, hose, boxes, etc. from within 18 inches of base of
heater. NOTE: This restricted situation also creates an over rich condition
which results in soot build-up.

IMPORTANT: Ifa new propane tank has beeninstalled or hoses have been

disconnected, air may enter propane hoses and must be purged prior to

attemptingto lightthe pilotburner. Should this condition exist, operator must

depress the pilot button for 1-5 minutes and attempt to ignite the pilot light

at 15 second intervals. A very slight hissing noise should be evident while:
performing this operation.

+ WARNING ¢

Check heater for propane leaks regularly as loading and unloading hoses,
fools, efc., may accidentally bump against heater fitting or pipes.




BOBCAT HEATER
OPERATING INSTRUCTIONS

Heater must be filled with water prior to igniting.

A TO START PILOT

1. Adjust thermostat control knob on Unitrol to desired setting (#3).
2. Adjust upper dial to pilot position (#1).

3. Cepress pilot button (#2).

4. Depress sparking button to light pilot {#4).

IF PILOT FAILS TO LIGHT
is propane tank. fufl?
Is propane tank valve apen?
Has air been properly bled from propane line?
Is ignitor system working?
WHEN PILOT LIGHTS
Wait ten seconds, depressing button manually, then release button.

Always keep face away from main burner opening to avoid ignition
flash burn.

B. TO LIGHT MAIN BURNER
1. Tum upper knob to "on® position. Flame will come an.

It you do nat get the burmner to flame, the pilot has expired. You must tumn
upper dial to "ofi* position. Do not attempt to re-light the pilot for 60
seconds. Ta light the main burner, repeat instructions as above (TO START
PILOT), 1 through 4.

0 i3

Water may already be at controlled temperature.

Flame will furn off when thermostat senses maximum temperature.

C. TO ACHIEVE PROPER CARPET CLEANING TEMPERATURE
1. Complete procedures A & B.
2. With 100" of hose, turn cleaning wand an for 2 minutes and the
temperature should stabilize.
3.Once aconstant temperatureis established, um cleaning wand ‘off'. The
flame on the heater burner should remain on for 10-15 seconds.
A, li the flame expires prior to 10 seconds, turn the thermostat dial to
a higher reading, then repeat C 1-3.
B. If the flame remains lit after 15 seconds, turn the thermostat dial to
a lower reading, then repeat C 1-3.

D. TO SHUT DOWN HEATER
1. Turn upper dial #1 to ‘off position.

¢ CAUTION o
2. Tumcleaning wand on for 3 o 5 minutes to cool heater core. If heater core
isnot cooled, itis possible that the heat retained in the core will cause boiling
back inte a chemical mix tank. This results in damages to Cat pump.

3. Close propane lank valve while wand is on and the heater is cooling.

! PILOT BURNER ADJUSTMENT

1. Remove pilot adjustment cap #5.

2. Adjust pilot key to provide properly
sized flame.

3. Replace pilot adjustment cap.

Allen head pipe plug #6 can be
removed for manometer insertion
to read propane ounces.

BOBCAT HEATER
TROUBLE SHOOTING

PROBLEM: Excessive heat. Flames protruding outside the lower openings.

Cause/Solution

1. Maladjustment of propane regulator. NOTE: Propane regulators are tactory pre-
set and may be readjusied by authorized paersonnel.

A. Contact manufacturer to determine correct procedure.
B. Have your local propane dealer use a manometer al the Unitral 10 reset the
propane regulator 1o 7 oz. maximum.

2. Overfilled propane tank. Propane healers are designed to operaie on vapor
propane only. Overtiling a propane tank aflows liquid propane o enter all
heater related components and permits an aver-rich buming condition to
occur. This condition usually requires the core to be cleaned of socl and
carbon deposits. Cleaning is a messy, difly job and very inconvenient, so do
not let it happen 1o you!

PROBLEM: Pilot light
Cause/Solution
1. Pikot fight will not ignite. NOTE: Do not use a needle of pin to clean pilot crifice —
use compressed air or solvent only.
A. Verily propane reaching ignitor. NOTE: A kinked or crushed hose may
impede propane flow.
B. Remove and clean orifice.
C. Verify ignitor spark is operating comectly.

34




CLEANING WAND

Wand Valve Assembly 169-005 %NI% \IIJASI:I\'I E, JET & WAND
ITEM PART NO. DESCRIPTION QTyY.
1 167-013 Trigger, cast Hydra hose vaive 1
2 094-009 Nut, 1/4 - 20 s/s nylock 2
3 107-130 Vaive body - HydraMaster valve 1
4 052-152 1/4 Male comp. fitting - Hydra hoe 1
5 155-003 Spring, HydraMaster solution valve 1
6 097-011 0-Ring, HMaster solution valve cap 1
7 027-001 Cap, s/s HMaster solution valve 1
8 139-004 Ring, solution valve retaining 1
9 139-003 Ring kesper, HMaster solution valve 1
10 097010 O-Ring, HM valve plunger - large 1
11 097-022 O-Ring, solution vaive / flw mtr-small 1
12 107-129 Plunger, HydraMaster solution valve 1
13 052-050 440 Male quick connect wiviton 1
14 052-071 Nipple, 1/4 brass hex 1
15 052-082 Ebow, 1/4 brass 45 street 1
16 143-002 Screw, 14 - 20x 1" HHC s/s 1
17 052-153 Brass stabilizer housing 1
18 186-001 Stabilizer 1
19 076-005 Jet, #6 s/s Hydra hoe, BobCat 1
076-003 Jet, #4 s/s Hydra hoe, AquaCat 1
20 094-028 Nut, brass - jet assembly group 1
21 061-006 Handle, pressure guide wand 1
2 094-035 Nut, 5/16 - 18 s/s nylock half nut 2
Jet Assembly 23 143012 Screw, 5/16 - 18 x 34" s/s HHC 2
24 173-006 Wand, s/s Hydra hoe - stock 1
25 082-001 Lips s/s Hydra hoe (2 piece set) 1
26 168-001 Tube, s/s Hydra hoe solution 1
27 061-007 Handle grip - Hydra hoe 1
Not shown in illustrations
154-001 Spacer, 1/4 x 516 - s/s sol. valve 5
169-055 Valve assembly, s/s Hydra hoe 1
143-004 Screw, 1/4-20x 1.5" HHC s/s 2
094-009 Nu, 1/4 - 20 sis nylock 1
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| MAINTENANCE

PROCEDURES

To avoid costly repairs and down-time, it is imperative to develop and
practice good maintenance procedures from the beginning. These proce-
dures fall into daily, weekly, monthly and quarterly increments, and are
outlined below. We have provided a maintenance fog for your convenience
on next page; it is recommended that you affix a copy of the log on the
vehicle door near your unit for convenience and to serve as a maintenance
reminder.

DAILY

Check engine oil level.

inspect garden hose screen - clean as needed.

Visually inspect machine for loose wires, oil leaks, water leaks, etc.

Inspect recovery tank /s filter and filter bag for tears, holes, etc. - clean,
repair or replace as needed.

Lubicate blower with LPS-1 through blower inlet.

WEEKLY

Change engine oil. (50 hours of operation.)

Check engine air cleaner filter - clean as necessary.
Check high pressure pump oil - add as necessary.

Check drive coupler set screws - tighten as needed.
Check pump drive belt for wear - tighten as needed.
Check pump pulleys - tighten as needed.

Check fuel fines for wear/chafing.

Check all nuts and baits - tighten as needed.

Check heater bumer assy. union for tightness/leaks.
Clean vacuum tank thoroughly with high pressure washer.
Flush water and chemical system with 50/50 white vinegar solution.

MONTHLY

Grease blower bearing fittings.

Remove pressure Bypass Valve stem, grease cup and stem, reinstall.
Check water level in battery. Clean connections as needed.

QUARTERLY

Change ofl in blower.

Check engine compression.

Check for combustion chamber carbon deposit.
Change spark plugs.

IMPORTANT:
Record date and machine hours in maintenance log.

AS REQUIRED: DESCALING

Scale deposits on the interior of heater tubes can cause a noticeable loss
in heating performance. Deposits of this kind result from hard water
deposits, excessive chemical use, improper chemicals, etc. The frequency
with which descaling procedures are required will vary.

If your area has particularly hard water or you see evidence of deposits in
the water system, you may have fo descale monthly. To descale your
system, add an appropriate descaler chemical to your mix tank, circulate
inthe heater, letstand, flush and repeat as necessary. Cleanall screensand
strainers, and check them frequently following descaling.

OVERALL CARE OF UNIT

MAINTAINING THE ORIGINAL APPEARANCE OF YOUR UNIT IS

IMPORTANT FOR TWO REASONS:

1. It represents a big dollar investment for your cleaning business and its
appearance should reflect that fact. A dirty machine is not professional!

2. Maintenance, trouble shooting, and repair is much easier to accomplish
on a clean well maintained unit. Reguiar cleaning of the machine offers
you an opportunity to visually inspect all facets of the machine and spot
potential problems before they occur.

FOLLOWING MAINTENANCE 1S RECOMMENDED BY THE
MANUFACTURER AT THE FREQUENCY INDICATED.

AFTER EACH JOB:
Check recovery tank, s/s filter and filter bag as required.

| DAILY:

Wipe machine down thoraughly with a damp cloth; flush recovery tank out
thoroughly. Empty filter bag and inspect for rips, tears, efc. - replace as
needed; remove, thoroughly clean and reinstall stainless steel fitler screen
in recovery tank; inspact and clean vacuum stot on cleaning wand; check
wand head for sharp edges that could tear carpet - file down as needed:
clean wand to maintain original appearance:; wipe down vacuum and high
pressure hoses as needed - visually inspect for cuts, efc.

WEEKLY:

Wipe down entire unit as needed - apply good coat of auto wax to all painted
surfaces inside and out, and to control panel; thoroughly clean recovery
tankusing high pressure hotwater (unitwith opticnal high pressure cleaning
gun may be used for this); remove stainless steel filter in recavery tank,
thoroughly clean remaving all lint build-up, inspect for damage and reinstall.
Remove filter bag, thoroughly clean and reinstall - if torn, replace; empty
chemical from chemical container, wash out thoroughly to remove any
chemical buiid-up; inspect chemical feed line strainer and use 50% white
vinegar/water solution to remove any chemical build-up; thoroughly clean
wand and inspect for clogged jet, debris in vacuum slot and leaking fittings
atvalve. Applylight coat of aute wax towand. Thoroughly clean vacuumand
high pressure hoses including hose cuffs - inspect for wear or damage to
hoses and quick connect fitings. Inspect garden hose connect/adapter
screen for debris, remave and clean thoroughly. inspect alt lines for wear or
abrasions that may cause possible leaks.




MAINTENANCE LOG

DAILY CLEANING & INSPECTION

Engine oil - check Clean vac tank tilter bag after every job
Garden hose screen - clean  Blower inlet - spray with LPS 1 after last job
Machine - general inspection

WEEKLY SERVICE

SERVICE DATE/MRS DATE/HRS

DATE/HRS

DATE/HRS

DATE/MRS

DATE/HRS

DATE/HRS

BLOWER check ol level

PUMP OIL check (top of sight gauge)

BELTS & PULLEYS check tighthess

HIGH PRESSURE LINES check far chatling

NUTS & BOLTS chack tightness

BATTERY LEVELS check

VACUUM TANK clean

WIRING check tfor chatting

CHEMICAL SYSTEM flush wivinegar

ENGINE OIL CHANGE

100
100
100
100

MONTHLY SERVICE

BLOWER grease bearing

ENGINE AIR CLEANER clean

8Y PASS VALVE grease cup & stem

OIL FILTER CHANGE

300
300
300

QUARTERLY SERVICE (3 MONTHS)

BLOWER QIL change

ENGINE compression

SPARK PLUGS change

MAINTENANCE LOG

DAILY CLEANING & INSPECTION

Engine oil - check Clean vac tank filter bag after every job
Garden hose screen - clean  Blower inlet - spray with LPS 1 after last job
Machine - general inspection

MAX
HRS

WEEKLY SERVICE

SERVICE DATEHAS | DATEMHRS

DATE/HRS

DATE/HRS

DATE/HRS

DATE/HRS

OATE/MRS

BLOWER check oil lavel

PUMP OIL check (top of sight gauge)

BELTS & PULLEYS check tighiness

HIGH PRESSURE LINES check for chating

NUTS & BOLTS check tightness

BATTERY LEVELS check

VACUUM TANK clean

WIRING check for chafting

CHEMICAL SYSTEM flush wivinegar

ENGINE OQIL CHANGE

100
100
100
100

MONTHLY SERVICE

BLOWER grease bearing

ENGINE AIR CLEANER clean

8Y PASS VALVE grease cup & stem

OlL FILTER CHANGE

300
300
300

QUARTERLY SERVICE (3 MONTHS)

BLOWER OIL change

ENGINE compression

SPARK PLUGS change
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MAINTENANCE LOG

DAILY CLEANING & INSPECTION

Enging ol - check Clean vac tank filter bag after every joh
Garden hose screen - clean  Blower inlet - spray with LPS 1 after last job
Machine - general inspechon

WEEKLY SERVICE

MAX
HRS SERVICE DATE/HRS DATE:HRS OATE/HRS DATEHRS DATE HRS DATEMRS

DATEMRS

25 | BLOWER check oil level

25 | PUMP O, check (top of sight gauge)

25 | BELTS & PULLEYS chack lightness

25 | HIGH PRESSURE LINES check for chafing

25 | NUTS & BOLTS check tghtness

. ._—{.—.J

25 { BATTERY LEVELS check

25 | VACUUM TANK claan

25 | WIRING check for chaiting

25 | CHEMICAL SYSTEM llush wivinegar

50 | ENGINE Ol CHANGE i |

EEB
- 44_.4*
SR

MONTHLY SERVICE

100 | BLOWER grease bearing 1

100 | ENGINE AR CLEANER clean

100 | BY PASS VALVE grease cup & stem

100} OIL FILTER CHANGE |

s

L1

QUARTERLY SERVICE (3 MONTHS)

300 | BLOWER OIL change I

300 | ENGINE comprassion

300 | SPARK PLUGS change

A -

MAINTENANCE LOG

DAILY CLEANING & INSPECTION

Engine oil - check Clean vac tank filter bag after every job
Garden hose screen - clean  Blower inlet - spray with LPS 1 after iast job
Machine - general inspection

WEEKLY SERVICE

MAX VIC
porary SERVICE DATE MRS DATE:HAS DATE HRAS DATEHAS DATEHRS DATE/HRS

OATEMRS

25 | BLOWER check ail level

25 | PUMP Q1L chack (top of sigh gauge)

25 | BEATS & PULLEYS check tightness

25 | HiGH PRESSUAE LINES check for chafing i

25 | NUTS & BOLTS check tightness

25 | BATTERY LEVELS check

25 | VACUUM TANK clean

25 | WIRING check for chatiing

25 [ CHEMICAL SYSTEM flush wivinegar |

501 ENGINE Oll. CHANGE ! |

MONTHLY SERVICE

100 | BLOWER grease beanng

100 | ENGINE AIR CLEANER clean

100 | B PASS VALVE grease cup & slem

100 QI FILTER CHANGE

QGUARTERLY SERVICE (3 MONTHS)

300 {BLOWER OIL change [ | | |

300 | ENGINE compressan [ !

300 | SPARK PLUGS change

S S N
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