9100 LX MANUAL

The 9100 LX...Annihilate your cleaning problems with a completely new
designed and engineered machine from the framework up. Every single
component has been CAD designed to work cohesively within the
completely engineered framework. The Quadexchange Thermal
Accumulator™ Heat Exchange System takes leaps ahead of the competitors
on solution heating performance with four phases of heat exchange
accumulation producing 220°F consistent solution temperatures, without
dumping water into the recovery tank. The solution pressure system is
highlighted by an industrial CAT pump. Exhaust emissions are reduced by
heating and venting system design, combined with the combustion efficiency
of the Kawasaki 22 HP water cooled engine. WWhy spend thousands more on
other water cooled engine machines when the Series 4700 Vacuum Blower
System produces 330 cfm at 12" Hg maximized power for carpet cleaning or
water removal either way!
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Figure 2-2.4A
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Water conditioners will treat water that has up to 132 grains of hardness. Water softeners will treat water that has more than 125 grains of hatdness. ?[‘o.
determine the grains of hardness in your water, call your local city water department. In most cases, all water has a minimum of 50 grains of hardness in it.
Be sure to check the rating of the water conditioner or softener that you are going to purchase to make sure it will work for you

Figure 2-2.4B
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This unit comes equipped with an excellent instrumentation package that shows the operator all of the vital
information needed to know to ensure good cleaning operations.

Safety is always an important subject and never should be taken lightly. Listed in the next portion of this section is
safety information that should be strictly adhered to.

2-4.1

2-4.2

2-43

2-4.4

2-4.5

2-4.6

2-4.7

2-4.8

Carbon Monoxide — Carbon monoxide is emitted by all gasoline engines and could become lethal if the

unit is operated in a confined area. Carbon monoxide is odorless, colorless and can
cause death if inhaled during prolonged exposure. Consider the following

1) Location of the vehicle

2) Wind direction which can change during operation and should be
checked periodically.

3) Dizziness

4) Unexplained headaches

Hot Exhaust Tubes — Will cause bumns to skin if touched. These are confined to the machine’s enclosed
area, but when performing maintenance with the protective panels removed,
much caution must be used.

Radiator Cap Removal — To avoid burns, do not remove the engine radiator cap when the engines water is
hot. Please refer to the owner’s manual pages A1 through A9, section 4 of this
manual for many other engine safety wamings.

Moving Parts — Moving parts can cause serious injuries if safety precautions are ignored. Always keep
loose clothing away from pulleys and belts when maintenance procedures must be
performed while the machine is operating. Loose clothing can become tangled or caught
in the moving parts of the drive system.

Battery- The battery contains sulfuric acid. To prevent acid burns, avoid contact with the skin, eyes and
and clothing. Batteries produce an explosive hydrogen gas while being charged. To
prevent a fire or an explosion, charge the battery only in a well ventilated area. Keep
sparks, open flames and other sources of ignition away from the battery at all times.

Gas Line — Gasoline is an explosive fuel. Gasoline is extremely flammable and its vapors can explode if
ignited. Do not fill the fuel tank while the engine is running, since fuel vapor could
ignite if it comes in contact with a spark or hot exhaust system. Move the fuel tank
tank to the outside of the vehicle to fill or vent. Use extreme caution to assure that no lit

cigarettes or other live flames or sparks are near. If gasoline comes in contact with the
skin, wash it off immediately.

Radiator Cooling Fan - The radiator cooling fan can cause serious injury to the operator if they come in
contact with the fan. Keep other objects away from the fan when the engine is
running to prevent damage to the fan, radiator and/or engine.

Defective Pressure Hoses — Defective pressure hoses, whether on the machine or connecting to the
cleaning tool, should be replaced when evidence of wear or damage appear.

This will prevent burns from the scalding hot water or damage to surroundings
should a hose break or blow out. '



2-4.9  Freezing - Water will freeze at 32°F. Therefore, a method of keeping the machine from freezing is
imperative. During operation of the machine, using good cold weather techniques and opetating
procedures, the machine can be operated with weather temperatures well below the freezing point. When
the 9100LX is not in service, it must be kept from freezing (above 32°F) at all times. Several methods can

be used:
A) Vehicle’s heater (transporting between jobs)
B) Electric heaters (adequate size)
)] Propane heaters
D) Permanent or space heater

E) Heated garage
NOTE: Use a thermometer to assure that the external heating device above is sized correctly
and is doing job of keeping your machine from freezing.

2-4.10 'Waste Water Removal — It is imperative that the dump valve not be opened while your machine is
operating. The air from the open dump valve assembly can cause hot waste water from the waste tank to be
sucked into the vacuum system. This water can then be exposed to the high temperature from the engine
exhaust. The operator of the machine could be exposed to this hot water, which could burn him/her.

WARNING: Do not open dump valve of the waste water tank, while the machine is running.



3-2

3-2

3-3

3-4

3-5

Section 3

Machine Installation

The 9100LX machine can be rear or side mounted into a standard van. When side mounted into a standard van, the
load is more evenly distributed about the 4 wheels of the vehicle. This makes it a more desirable installation. The

machine must be mounted to the floor of the van securely. Your local Steam Way distributor can perform this
procedure for you.

Dimensions of the machine and waste tank are:

3% FT 3 PT

Tank to be bolted to the floor of
the van at the 4 mounting feet.

Two bolts to be used on each
side. One towards the front,
the other towards the back.

When the waste tank is mounted behind the machine, no less that 6 is required between the machine and the waste
tank. NOTE: The waste tank can be located wherever desired or convenient,

The machine weighs approximately 500 Ibs., therefore a fork lift may be required to lift the unit into the vehicle.

An optional drip pan is available and highly recommended to be used to set the machine on. This pan helps to
collect spilled water and other lubricants. There are several pre-designed pans available, please consult your local
Steam Way distributor to assist you in selecting the one that fits your installation the best. The pan should be
secured to the van floor before setting the machine onto it.

Fo

WARNING: The machine must be bolted through the floor of the vehicle using no less that four 3/8” bolts with
large washers (2 14” or larger) below the floor of the vehicle. Lock washers and Nylock nuts are suggested so that
they will not loosen from vibration over time. Figure 3-2 where the arrows appear, are ideal spots to drill holes for
mounting the machine. CAUTION: Before drilling holes, inspect to assure that the floor is open beneath the
vehicle and that while drilling, no damage will be done to gas or brake lines. Also avoid electrical wiring that would
make the vehicle unsafe to operate.

The waste tank must be mounted securely through the floor of the van. (Figure 3-2) shows the four-corners of the
tank with tabs that must be bolted to the floor of the vehicle. Use on 3/8” boit on each corner of the tank with large
(2 2 or larger) washers as in the mounting of the machine.



3-6 Gasoline can be supplied to the machine in one of two ways. You can purchase an auxiliary fuel line hook up kit, or
use a standard floor fuel tank.

3-6.1

The auxiliary fuel line hook up comes in two different forms. One is inserted into the ﬁlle{ neck tube wh'ile
the other is inserted in the breather tube. Please consult your local Steam Way distributor in order to decide
which one will work in your vehicle.

Please make note of figure 3-3 for installation pictures. This installation will be for Chevy and Dodge
vans. The filler neck tube is cut, the adapter tube assembly inserted and clamped into place. The flexible
stainless steel hose is attached to the adapter tube assembly and runs down the inside of the filler tube into
the bottom of the waste tank. The other hose is run from the adapter tube assembly, through the floor of the

van and is attached to the gasoline input connection (H-5) (Figure 5-1) on the left side of the machine
(Figure 3-3 and 3-4).

Figure 3-3 Figure 3-4
Fuel Line Fuel Line
Hook Up Kit Hook Up Kit

3-6.2

3-7

Dodge Intine Fuel Chevy Inline Fuel Ford Inline Fuel
Hookup Kit Hookup Kit Hookup Kit
Part #1909846 Part #1909855 Part #1909839

Please make note of figure 3-4 for installation pictures. This installation will be for Ford vans, 1992 or
later. The breather tube is cut, the adapter tube assembly in inserted and clamped into place. The flexible
stainless steel hose is attached to the adapter tube assembly and runs down the inside of the breather tube
into the bottom of the waste tank. The other hose is run from the adapter tube assembly, through the floor

of the van and is attached to the gasoline input connection (H-5) (Figure 5-1) on the left side of the
machine.

The standard fuel tank can be used instead of the inline gasoline hook ups. It is suggestec.l that with this'
setup, you make sure you secure the gas tank in a holding bracket or a gasoline fuel rack in or_der to avoid
spillage of gas throughout the vehicle. The hose from the tank should be secured to the gasoline input

connection (H-5) (Figure 5-2) on the left side of the machine. This hose should be secured out of the way
so no damage could oceur to this line.

CAUTION: Do not cut the fuel line that supplies gasoline to the vehicle engine. This line carries high
pressure from the vehicles fuel pump in the gasoline tank that would cause damage to the cafburetor on the
Kawasaki engine. This would also be a fire hazard and would void the warranty for the vehicle.



3-8

After the machine and waste tank are installed, connect the following:

A)
B)

9

Vacuum hose from the vacuum T to the waste tank input pipe.

The electrical line from the float switch in the waste tank to the electrical cord at the rear of the
machine using the male and female bullet connectors on the machine and tank.

Connect the ¥4 push lock hose from the thermal accumulator to the barb on the waste tank.
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Section 4
POWER PLANT
(KAWASAKI ENGINE FD661)

The 9100LX machine is powered by a 22HP water cooled engine. This engine is the power source for the
following:

A) The Vacuum Blower

B) The Clutch Operated Water Pump

C) The Automotive Alternator

D) Provides Heat — For heating the water for cleaning (see sections 7 & 8)

Detailed Information about safety, operation and maintenance of this engine is found on pages A1-A9 of the engine
manual at the end of this section. The engine trouble-shooting guide is on page A8.

The automotive type alternator (P-16) is installed on the 9100LX to provide adequate DC power when auxiliary
equipment is added to the basic package such as pump out systems, transfer pump, DC lights, cooling fans, efc...
This alternator keeps the battery (P-17) fully charged for quick engine starts. When running, the alternator will
produce approximately 14VDC power. (See section 11 for the circuit diagram).

Gasoline is supplied to the engine via the use of an electric 12VDC fuel pump (P-18). A 6-gallon fuel tank with
connecting hose or a inline fuel tank kit is supplied with the machine’s basic package. The connecting hose from
either type of fuel source is equipped with a female quick disconnect that is attached to a male quick disconnect on
(H-5) on the left side of the machine. The gasoline passes through a gasoline filter (P-19) before it reaches the fuel
pump. CAUTION: See warnings on Page Al of the engine manual for the safety precautions when handling
gasoline. The fuel pump circuit is shown in figure 4-1. When the ignition switch (C-16) is on, power is supplied to
the fuel pump via the DC volt meter from contact “B’ of the ignition switch.

Engine oil and gasoline recommendations are covered on page A3 of the engine manual. Please refer to the chart to
choose the proper gasoline and oil viscosity for the temperature range for the area in which you will be operating the
9100LX machine. Your Kawasaki FD661 engine’s oil capacity is 1.6 quarts when the oil filter is not changed. The
oil capacity is 1.9 quarts when the oil filter is changed, See Page A4 of the engine manual for more information.

The engine oil drain (H-6) hose is located behind the lower right hand corner of the front panel. The hose is
connected to the lower engine block, just below the radiator. The oil drain hose is long enough to be pulled from the
engine compartment for easy access. NO'TE: Drain all of the oil from the engine when the oil is warm.
CAUTION: Do not over fill the engine. See the engine manual for more information.

Engine cooling is accomplished similar to that of an automobile. When the engine is running, a belt driven fan pulls
cool air through the radiator to provide engine cooling. The water pump keeps the water moving through the
system, which includes the low pressure pre heater (P-2). The engine’s water temperature, is controlled by a 180°

thermostat. A thermo switch mounted in the engine block will stop the engine if the water temperature reaches
approx. 230°F (226° - 237°).

4-7.1  The cooling system, which includes the low pressure pre heater, holds just slightly over a gallon of

water/antifreeze mix. WARNING: Always allow the engine to cool down before removing the radiator
cap. Then remove slowly to prevent burns from the hot water. Even though you should net let your
9100LX freeze, it is still mandatory that you use antifreeze at a ratio of 1:1 which will provide better

lubrication and heat transfer. CAUTE{IN: When the engine is running, keep fingers clear of the radiator
fan.

11



4-8

4-9

The engine ignition system will be covered in a step by step presentation using pages A1-A9 of the engine manual at
the end of this section as a reference. The starting point is the battery (P-17). From the battery to the starter
Solenoid (P-20), which is a central point to distribute DC power to other power circuits of the machine. At the
starter solenoid, power is supplied to the ignition switch (C-16 contact “B” via a 15 amp circuit breaker (C-20).

4-8.1  When the ignition switch is turned to the run position, power is distributed to all contacts of the switch
except contact “S” which is the start position. Follow the purple lead from Contact “R” of the ignition
switch to the “A” relay (C-22) which is above relay “B”. Power will normally connect contact 9 of relay
“A”, to contact 3 because the relay is not energized. Note that in this case, since there is no oil pressure,
the oil pressure switch will be grounded providing a way to energize relay “A” which will interrupt the
power from 9 to 3. Paragraph 4-8.3 will describe the starting circuit.

4-8.2  Picking up the voltage at contact 3 of relay “A” (C-22), a red wire supplies the power to the time delay
relay and to the carburetor fuel solenoid to flow fuel into the carburetor. At this time, power will pass
through the time delay relay and be supplied to the engine igniter so that it can provide primary power to
the coils for each spark plug. The purpose of the time delay relay will follow in paragraph 4-8.4.

4-8.3  Starting the engine with ignition switch (C-16) in the start position, power will connect contact “B” to
contact “S” only. Two wires are connected to the “S” contact. One white wire goes to the starter motor
solenoid to engage the motor to turn the engine for starting and the other white wire goes to the push to
start switch (C-21). The power goes through the diode to provide power to contact 3 of the relay “A” (C-
22). NOTE: Before the engine starts, there is no oil pressure; therefore relay (C-22) is energized which
makes it necessary to have an alternate way to bypass relay (C-22).

4-8.4  The engine time delay relay will allow the engine to run for 3-5 seconds after the engine is shut off under
any of the following conditions:

1), Ignition switch is turned off

2) Engine high temperature switch is activated
3) Engine low oil pressure switch is activated
4) Waste tank float switch is activated

By allowing the engine to run for a short period of time after the carburetor fuel solenoid is closed, all of
the unburned fuel in the combustion chamber will be burned off. This will eliminate/reduce the possibility
of backfiring or pre-ignition.

Service to the air cleaner and foam element should be performed on a regular interval. See page A7 of the engine
manual as well as the maintenance check list figure 12-1, for the recommended interval to check, clean or change

this component and other services to be complied with, Oiling the foam element will reduce the life of the oil filter
element.

12



FD440/FD590/FD620

FD501/FD611/FD661
Kawasakl 4-Stroke liquid -cooled V-win gascline angine
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OWNER’S MANUAL

Part No. 89920-2122-04

READ THIS FIRST )

For your safety, read thus Owner's Manual and understand it thoroughly before operating this ENGINE.

AWARNING
: #Never allow children to operate the engine or equipment.
i @ Keep people and pets out of area where you are using the engine or equipment.
@ Never wear Idose. torn, ar bulky clothing. It may catch on maving parts or controls, leading to the risk of accident.
@ Never consume alcohol or drug before or while operating this engine.
#Do not run the engine in a closed area. Exhaust gas contains carbon monoxide, an odorless and deadly poison.
®Gasoline ts axtremely flamrnable and can be explosive under certain condition.
O Stop engine and allow the engine to cool before refueling.

O Do not smoke. Make sure area is well ventilated and free from any source of flame or sparks including the pilot
light of any appliance while refueling, servicing fuel system, draining gasaline and/or adjusting carburetor.
© Do not fill the tank so the fuel level rises into the filler neck or lavel surface of level gauge. f the tank is overfilled,
heat may cause the fuel to expand and overflow through the vents in ths tank cap.
O Wipe off any spilled gasoline immediately.
&To prevent fire hazard:
! O Keep the engine at least 1 m (3.3 ft) away from bunldlr‘gs obstructions ar'd ather burnable objects.
| 0 Do not place flammable obiects close to the engine.
O 0o not expose combustible materials 0 the engine exhaust.
© Do not use the engine on any forest covered, bush covered or grass covered unimpraved land unless spark arrester
is installed on the muffler
@ To avoid getting an electric shock. do not touch spark plug, plug cap or spark plug lead during engine runmng.
®To avaid a serious burn. do not touch a hot sngine ar muftler. The angine becomes hot during operation.
Befare you service or remove parts. stop engine and allow the engine 10 Cooi.
@® Do not place hands or feet near moving or rotating parts.

& Do not run engine at excessive speeds. This may result in injusy.
L:@A{ways remove the spark plug 'eed from soark plug wher servicing the engine to prevent accidental starting.

A1



'SAFETY AWARENESS

Whenever you see the svmoas
shown below, heed their instructions!

Always follow safe aperaung and
maintenance practices.

This warning symbol Identlfigs
special instructions or procadures
which, if not corractly followed.
could result in personal injury, or
loas of fifa.

CAUNON

This caution symbol identifies
special instructions or procedures
which, if not strictly observed.
could resuit in damage to, or
destruction of equipment.

¢

NOTE

Olndicates points of particu/far interest
for more efficient and convenient
operation.

FOREWORD

TABLE OF CONTENTS )

We & sn tg thank vou for choosing
this Kawasaki Enging, Please read this
Owner's Manual and understand
tharougniy before operating, as it
contains ‘nformation which will be of
value in obtaining maximum service
from your Kawasaki Engine. To
ensure a long, trouble-fres life for your
engine, give it the proper care and
maintenarce described in this manual.

O Due to imperavements in design and
performance during production, in
some cases there may be minor
discrepancies between the actual
engine and the illustrations or taxt
in this manual.

The right is reserved to make changes
at anytime without notice.
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EMISSION CONTROL INFORMATION

J

Fuel information

THIS ENGINE IS CERTIFIED TO
OPERATE ON UNLEADED
REGULAR GRADE GASOLINE
ONLY. A munimum of 87 octane of
the antiknock index is recornmended.
This antiknock index is posted on
service station pumps in the U.3.A.
Emission Control Infermation

To protect the environment in which
we live. Kawasaki has incorpcrated
crankcase emission (1) and exhaust
emission (2) control systems in
compliance with applicable regulations
of the United States Enwironmenta
Protection Agency and the California Ar
Resources Board.

1. Crankease Emission Control System

A sealed-type crankcase emissicn
control system is used !0 eliminate
blow-by gasses. The blow-by gasses
are led 1o a breather chamber through
the crankcase and from there o the
air cleaprer.

Gil is separated from the gasses
while passing through the inside of
the breather chamber from the
crankcase. and then returned to the
bottom of the crankcase.

2. Exhaust Emission Control System

The exhaust emission contro;

system apgiied to this engine consis's

of a carburetor and an ignition system
having optimum ignitton  timing
characteristics.  The carburetor has
been calibrated to provide ‘ean air-fuel
mixture characteristics and optimum
fuel economy with a suitacle arr
ciearer and exhaust system.

Maintenance and Warranty

Proper mainienance is necessary
fo ensure that vyour engine will
continue to have low emissicn levels.
This Owners Manual contains thcse
maintenance recommendalions for
yeur engne.  Those items identified
in the Periodic Maintenance Chart
are necessary 1o ensurs comphance
with the applicabie standards.

As the ownar oi this Kawasaki
Power Product you have the
responsibilty tc make sure that the
recommendec mainlenarce is carried
out accorging to the instructions in
this Qwners Manual at your own
expanse.

The Kawasaki mited Emission
Contrel System Warranty reguires
that you returr your Kawasaks Power
Product to an authcrized Kawasaki
Fower Product deater for semedy under
warranty.  Please read the warranty
carsfully. ard <eep it vahd oy complymng

3

with the owner's obligations it contains.
Tampering with Emission

Control Systems Prohibited

Federa: law and California State
law prohibits the folicwing acts or the
causing thereof: (1) the removal or
rendenng inoperative by any person
other than for purposes  of
maintenance. repav. or replacement.
ol any device or element of design
incorperated into any new engine for
the purposes of emission contral prior
ta its sale or delivery © the ultimate
purchaser ar while it is in use or {2}
the use ¢t the engmne after such
device or element of design has been
removed or rendered inoperative by
any person,

Amorg those acts presumed o
conshitute tampering are the acts
listeg delow:

Do not tamper with the onginal
emissicr: related paris.

& Carburetor and internal pants

% Spark plugs

% Magneto cr electronic gnition systerm
& Fuet filter element

8 Arr cleaner efement

® Crankcase

@ Cylinder head

@ Sreather cnamber ard .sternal parts
& intake pip? ard tube

Az .
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GENERAL INFORMATION

)

= -t N
H, fual Shaoff Valve L. Bactire Starter
f. Purp M. ignitar
Jd. Alr Cleaner

] K. Coclamt Temperature Switch

L

FD620

N. PT.Q Shafc 5. Packerd Connactor
0. Overfionsy Reservoly T, Off Rl Cop
£ Radiator

C. Radiwtor Cap

& Muffler

Engine Oil Capacity
See Page §. Engine Oit

Coolant

Type: Permanert Type of Antifreeze.
Green Colorect

Mixed Ratic : 50 % mixed
Freezing Poimt: —38'C (-31'F)
Goolant Capacity

FD440/501 | 21 L(22U.8. of)
FD590/611 | 3.4L(3.6US. ot}
FDs20/8681 - 27L(28U.8. qb)

4

Engine Serial Number
The enging number i anly means

_ of identifying your pacticular engine

fram others of the same model type.
This serial number is needed by vour
dealer when ordering parts.

Tune-up Specifications
ITEM | Specification |

Vaive Clearanes i
gnlet Extiaust)

0440, FDS01 —§ 315 m

{0.006 in.)

FD590, FDB20 —) 0.25 mm
D811, FORS1 | (0.008 in)
ignition Timing _i Unadjustable
High Idlg Sgeed | 3660 rpm

Low idle Speed | 1450~1650 rpm

Spark Plug 0.6~0.7 mm
Gap (0.024~0.028 in.)
Other { NO OTHER
Speciications | ADJUSTMENT
. NEEDED
MOTE

CHigh and low idle spseds may vary
depending on each eguipment on
which the engine is used. Refer 10
the equipiment specification,

FUEL AND OlL RECOMMENDATIONS )

Fuet

Use only clean. fresh, unleaded
regular grade gasotine.
| Octane Ratiang

The octane rating of a gasoline is a
messure of its resistance to "knacking”.
Use a minimum of 87 octane of the
antiknock index is recommended. The

antitnock index is posted on service
station pumps in the US AL

NOTE
Olf "knocking or pinging” occurs. use

e e e o e et

& different brand of gasoline or
highar 6ctane 1atng.

CAMITON

ho not mix oil with gascline.

Oxygenated Fuel

Oxygenates (either ethano! or
MTBE) are added 10 the gasoline. {f
you use the oxygenated fue! be sure it
15 unlead and meets the mmimum
octane rating requirament,

The following are the EPA
approved . percemtages of fued
oxygenates.

ETHANOL : (Ethyi or Grain Alcahol}
You may use gasoline gontaining up
1o 10% ethano! by volume.

MTBE : (Methyl Tertiary Butyl Ether)
You may use

%asoline containing up
to 15% MTBE by volume.
METHANOL {Methyl or Wood
Alcohai)

Yoy may use gasoling containing up
to 5% methanol by volurog, as long as
it also  containg  ocosolvents  and
corrosion inhbitors to protect the fuel
system.

Gasoline containing more than 5%
methanal by volume may Cause

starting and/or performance problems.
It may also damage metal, rubber, and
plastic parts of your Tusl system.

Gasoline is extremely flamwnable
and can Be explosive under cartain
sonditions. Turn the engine switch
OFF. Do not smoke. Make surs the
grea is well ventilated and fres
fram any source of flame ar sparks:
this insludes any apglisnce with &
pitot light. MNever fill the tank so
the fuel leve! rises into the Filer
neck. if the taak is overfilled, hest
may cause the fuel to expand and
aoverflaw through the vents in the
tank cap.

LWARNING s
After refucling, make surs the tank
cap i2 closad sagurely

If gasaling is spifted on the fuel tank
wipe it off immediataly.

Engine Oil

The following
recommended.

AP Service Classification @ SC. SO,
SE, SF, SG. or SH.

Qif Viscasity )

Choose the viscosity according to the
temperature as follows:

engine oils  are

~C -G Q¢ WIowe . J_O‘C A0°C

::< SAES0 >

(SRR IGHIGEAEIONAD ;
VixzEw 70 ’ X
L

TEETTE TIE s F ek st e f

: i

MOTE
QUsing multi grade oils (BW-20,
10W-30, and TOW-40) willincreass
oif consumption. Check oil level
mare frequently when using them.

A3



PREPARATION

D

Fuel

#Level the engine before fueling.

©Raemove the fuel tank cap.

#Slowly pour fuel o the tank
through the fuel strainer.

Do not il the fuel more than level
gauge surfaca of fuel stratner to
pravent spill out of the fuel from
ank cap.

&Close the tank cap secursly by
turaing it clockwise as far as it will
go.

Engine Qif

Check the sngine oil daily before
starting the engine otherwise shortage
of the engine oil may cause serious
damage to the engine such as setzure.
#&Place the engine on level surface.

Clean area around the oil gauge

before removing it

® Remove the oil gauge (A) and wipe
it with clean cloth.

®Pour the oil slowly to "FULL" mark
on the ail gauge.

#ingart the ol gauge into twbe (8)
WITHOUT SCREWING (T IN.

& Remove the oil gauge (A) to check
the oil fevel. Level should be
between “ADD” and “FULL" marks.
Do not averfili.

& Install and tighten the oil gauge (A).

Englne Qi Capacity

| Eaeis01/62061] FD530/61 1

When
. 18L 21L
h
o ngng ‘ (1.9USq) | 22USqgy

ol filter
withaut chanty 7L

Newengine and . 1
ahamenssl (15USa) | (1.8 US gt

F044ﬁ/5011590/61 1

The engine

is shipped without
angine oil.

-
N

STARTING

)

Start Engine
NOTE

O Be aware of folfowings in arder {o stant
the engine easiy in cold weather,

@Use praper oit for temperature
expected (See FUEL AND OIL
RECOMMENDATIONS).

#® Use fresh gasoline.

@ Pratect the engine or equiprnent from
direct exposure to weather when not
in operation.

# Before starting the engine insure all
possible external loads are discon-
nected,

# Open the fuel valve on the equipment

Starting by Electric Starter

—-aexcept FD620..FD661 and FD501D

#Put the switch key into the engine
switch.

#Tum the switch key to the START
position on the equipment.  Usually
engine will stant within 3 seconds.

CAUTION

Do not rwun the starter cantinuously
morg than 5 seconds, otherwise the
battery may dlscharge quickly. ¥ the
enging does not start right away. wait
15 seconds and try again.

Typical Switch Key SN 1

Far A Cold Enqgine — Place the throttle
lever into "CHOCK™ position.

For A Warm Engine (normal operating
temperatures) - Place the throttle lever

midway between "SLOW" and "FAST”
positions,

CAUTION
Whenever you start engine. make
sure warning light is not on in started
engine. If wwam light comes an.
s'm ine |mme3‘ately and check
ol vel?lf equipped).

Warming Up

After the engine starts, move the
throttle lever A) on the equipment to
hetween "FAST" and “"SLOW".

To warm up the engine, run it for 3 to
§ minutes with the throttle lever in the
same (halfway)} positon before
putting the equipment under load.
Then, move the throttie laver (A) on
the equipment to its "FAST" position.

MYypical Thrott!

e Cantrol
A '
! =

Keep warming up before toading. 1
This will allaw oil ta reach all the

engine parts, and the piston
claarance to reach design specifi-
oation, befara the engine is ready
for loading.

LY

0
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Starting by Electric Starter

~FDE20, F681 and FLBO1D

& Move' throttie lever on dash to half
thiottie pogition.

@ Use full choke when the engine (s
cald, but in hot weather or when the
angine is already warm, uss
half-choke or leave the choke fully
open.

@ ARer starting the engine, gradually
return the choke lever to the fuil
open position.

NOTE

O When the engine is very warm, or
when tha engine does not ster

{ OPERATING

S sroeeng )

Antl-engine incnnaﬂoh

This engine will operste continuously
at angles up to 25" in any direction.

Refer o the operating instructions of
the efuipment this engine powers.
Becaugse of eguipment design or
application, there may be more
stringent restrictions regarding the
angle of aperation.

CAUTION

Re not operate this engine contin-
uausgly at angles axceading 25 in

any diraction. fngine damage
could result  from iosufficient

Ordinary Stop

@Lower the sngine speed 10 an idle.
Keep aon running 2t idle for about
one minute.

CAUTION

Do not stop the sngine from high
speed loaded oparation. [t way
catsa run-ot or after burning.

& Tum the ey switch (o "OFF" position,

Emergency Stop

&immediately turn the engine switch

e e e+ e e+

immediatefy. DO NOT kesp trying | lubricatian. or the key swi;chlw "O‘FF'" positior?-
tg start & With the choke closed as 'ggzﬁgm et:[e vel vabve on  the .
this wilf ceuse flooding and make " , g |
starting mare difficult. Instead, Fully "T“;?m‘he key swich to "OFF
open the choke and start the engine. positan.
Always remove Engine Key from
switch whan leaving aguipment
unattendad or when equipment is | |
| not in use. i
| 8
|
- i
. |
4 ADJUSTMENT '

e

Throtifie Cable Instaliation,
Adjustment—except FD820, FD661

Make sure that the throttle lever on
the equipotent has been linked to the
engine with the throttle cable.

@#leave the cable clamp bol(A)
loose.

&Align the hole(B) of speed control
tever{{.} with the hole{D) of hase
plate(E} moving the levar(C); insen
6 mm dia. pin {or 8 mm bol}
through two holes. .

@Pull up the outer housing(F) of

throttle ¢able until the inner wire(G)
has almest no slack. and tghten the
cable clamp bolt{A}. Remove the §
mm dia, pin.
Make sure that the carburetor choke
valve(H) is closed completely whenr
the throttle lever on eguipment is
moved o “CHOKXE” position. f not,
perform "CHOKE ADJUSTMENT™.

NOTE

‘There are differences in orientaticr
and appearance between ths
contrgl panel illustrated and thosa
of FD448. FDR0T. FD330. FO81-
and FOG20. FD&61. FDSO1D ooty
s goca o ge! e krace o
adjusting 43 cescrsed

Interlocking Choke Adjustment
-gxcept FD620, FD661 and FDS010

#5t0p the engine.

@Align the hole {B) of speed control
lever {C) with the hale (D) of base
piate (E) by moving the lever (C):
insert § mm dia. pint (or 6 i bolt)
through two holes.

#Turn in the choke setting screw {1}
until its end just begins t© touch

Engine Speed Adjustiment

NOTE

C Do not tamper with the govesnor
setting or the carburetor zetting lo
wicrease the engine spaed.  Every
carburetor is adjusted at the factary
and & cap ar a stop plstes were
instafled on each mixture screw.

OJff adjustrnernit is needed have it

; erformed By yowr autharized
tongus of the lever (J). Remove the P : ! .
6 mm dia, pin or bolt Kawasaki Engine dealer.

! H A £ & [ \

|
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MAINTENANCE

" asr——— et . 2 b

e

| __Change engine oi

Clean and r?g:p spark plug
ey

INTERVAL
AINTENANCE Oaily . Fir “Eve E =Y : Bvery By Evar
MAINTENANG W i ghr. 138 hy. |60 e, WO hr. 200 hr. 30 Y. 1408 he.
Check and add engine orl. « ! . 1 i i [
Check for loose.or last nuts and screws. * _: ; |
Check for fuel and oil ipakage. @ ! : { : i
Chack battery slectrafyte level. ® | | !
%,heok or clean air intake scraen. & ; | ; | )
?hten_ nuis and screws . 1 @ : :
* Glean air cleaner foam alement b . J i ;
% Lfoan gir cleaner y glement I i T8
Clean fuel fiiter clement _ 1 L e |
Changs engine oil éwi_t'“loqt il filter) | ® ® | :
with ol filter) e | ) i
!_ \ i ' ®

Change ail. _
* Replace air cleangr paper slement

+ Clean dust and dirt from cylinder
and glli'lndar heag fing v

[ SUNNSIUUEE SUPPIR PR S

K Clean combustion chamber
K Cheek and adijust valve clearance

K Clean and fap valve seating surface

1 :

T
ol |

|

|

sosl & B

¥ Inspect radiator and hoses

K Check fan belt conditions and tension-FDE20/FDE6T . ) i_

|

- & [
B!

K Changs caolant

—

: ]

i

Note: The service intervals indicatad are to be used as a guide. §

by operating condition.

*  Ssrvice mors frequently under dusty conditions, .
K: Have an authorized Kawasaki angine deafer perform these services.

10

ervice should be performed more frequently as necessary

PR

R,

Qit Level Check

Check ail tevel daily and before
each tme of operation. Be sure oil

level s mamntained. See PREPARA-
TION.

Qil Change

Change oif after first 8 hours of
operation. Thereafter change o every
§ hog%. {without ail filter type} and

O hewrs (with oil filter type}.
®Run the engine to warm oil.

#Be sure the enging (equipnent) 1s
level,

@Stop the engine.

&Remove the ail drain screw ang
drain the oil 10 suitable coniainer
while engine is warm.

ABRNING

Be careful with hot oil being
dgrained. It may be hat enough to
Hurmn you severely. l

@ Install the oil drain screw. :

#Remove oil gauge and refiil wih
new oil (See FUEL AND OQIL
RECOMMENDATIONS).

@Check the oil level (see Q1 Love
Check).

Qit Filter Change

@&Change the ail filtar at first
houss of operation.

Stop tha engine and be careful with
hot oi drained.

#Drain engine ofl to suitable con-
rainers,

CAUTION

Before removing the oil filter. place
suitable pan under filter cannection.

&Rotate the filter (A} counterclock-
wise 10 remove it.

®Coat g8 film of clear engine oii on
sea! of naw filter.

$install new filter otaiing 1t clockwise
untl seal contacts mounting surface
(8). Then rowate filter 3:4 wm more
by hand.

@Supoply engine oii as spegified.

#Run the engine for about 3 minutss.
stop engine. and check oii leaksge
around the fiiter. _

$Add oil 1o compersate oii level
down due to ol filtler capacity (see
PREPARATION for ol level cheek).

11

Air Cleaner Service

CAUTION

To prevent excessive engine wear,
do not run the engine with the air
pleaner rerngved.

’ Clean the

there arg

pilot fight.
Do wBox
flash—point
element. A
result.

T AWARMNG

use gasoline or

glements in & wall
vartifated area and take care that

no  sparks or Hame

anywhare near the working area,
this ineludes any appliance with a

foww
solvents to clean the
fire ar azplosion couid

R6

18



| Foam Slorvent ,

. Clean the foom slement (A} avery

2% hours.

#Wash the sisment in detergent and
water, and dry it thoraughly.

®Soak the element in 3 new engng
oil and squeeze it (¢ reMOvVE excess
ot

Fapar Elamant

oglenn the paper element (8) every

®Clvan the element by tapping gently
o remave dust. Hvery dirty, replace

the element with anew one.
#Replace with a new paper-elenent
yearly ar 300 hourg,
NOTE

OOperating in a dusty condition may
fequire mora frequent maintenance
than above.

5

CATION

Bo not use petroleum solvent te
clsan pagur-slisment.

Do not oil papec-alement.

Do not uge pressurized #ir ta closn

or dry paper-slament.

Fuel Filtar Service

I

Clean thw fued filter slemeant in o
well ventifated area, and take care
that thave are no sparks or Hame
anpedares nesr the warking ares
this includes any applisnce with a
pilot fight. o not use gasoline or
tow flash-point solvents o clean
the fuel filker elomont. A Ffre or
expliosiarn coutd rasufe.

Clean the fuel fiter glement avery -

5Q howrs.

@Close the fuel valve ta shut off the
fuel flow,

®loosen the sediment bowt and
remove the filter element and gaskst.

#Remove any sediment, wipe clean,
and remstslt the assembiy.
12

Spark Plug Sernvice

Befure ¢hecking spark plug, stop
tbemmosndakmktawoi

Clean or rgplace the spark plog and

reset gap (B) every 100 hewrs of
Operation.

@ Disconnect the spark plug wire lead
& the deg;%da (&) by

& sciaping
or with & wire brush 10 temove cacbon
depasits and wemsss.

Glnspett tor cracked porcetain of
other wear and damage. Regplace
mesparkp!ucemh&nm one if

*dect?msp&kpkfggapmcfzwem

if necessary. the gap murst be
between 0.6 and z%mm
0028 To change bend
mlysdee&ectmde usangaspa:kplug

Qinsialt and tighten the spark plug to
17 Nm (12 #b). Then connect
spadk olug lead.

Spark Plug Recommernded

NGK BMR 64 ex FDE20D
NGK BMR 4A for FOIG2D

L

Cooling System Inspection
Inspect the radiator and the hoses

every 200 hours of operstian.

@Inspect inlet and outier whes for
crackes, kinks, demts, and fractured
seams. ﬁapau or ieplace the mdiator

t&mf&:dinandmsemsmatmybe
!odged in the radimor. Clean them om:

mn??ad air o
k}w pf%sure wasl

CAUTION
~pressure weatef. as from a
tha

Usinsgg

car focdlity, could

radtator fing snd impaic the iator's
affectivenuss,

Da not A engine before il oaolmg

systeres  parts  reinstabiod heoep

cooling and carburation as mtended

(..  STORAGE

D)

Fuel Syster: Draining

Engines to be stored over 30 days
should be completsly drained of fuel
to prevent gum deposits forming on
essential  corburetor parts. fuet filter
and tank.

#Clean the every part of the engine.

#B8e sure that the engine key switch
is positioned at "OFF".

#Close the fust valve and remaove the
sedimert bowd.

&Put a2 pan undar the fuet valve 1o
receive the drained fuel, and open
the fuel vatve to drain the fuel from
fuel tank completely.

% instaft the sediment bowt.

#Put 2 pan under the carburetor and
loosen the drain screw of the car-
buretar 1o deain the fuel completely.

#Tighten the drain screw.

®Remowve the spark plug and pour
approx 1 ~ 2wk {8.08 ~ 0.1 cu.in)
of engine oil through the spark plug
hole and then screw the spark plug
in after wming the engine a few
umes.  Slowly wming the engine
until you fee! compression and then
feave it thers.

13

OThese hiocks the air o0 come inside
the cyfinder and prevent the rust
inside the engine.

@ Change engine oil for next use after
period  of storage (refer to  oil
change).

#\Wipe the bady with oily cloth.

®Wian the engine with plastic sheeting
and store it in a dry place.

LA WARNING

Drain the fuel in a2 weall ventilated 1
gres. Keep the drained fust in 2
_ safe area.

- 19
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TROUBLESHOOTING GUIDE )
if the engune matiuncuons, carefully exaring ihe symptems and -ne operating condiuens, and use the Tabie below as 3 guide te rouble-
shaoting. ” 1
Symptom ! Probable Cause * Aemady i
Engine will nat | Insufficient ! @loose spark plug Tighten arcpenty !
Start Or QUTDUL 'S | Campression ' @Lloosen eylinder heaa cons .
| flow i No fuef 10 [ Mo fuel in fugl tank £l fyel tank ;
. combystion i W Blocked tys tube Claar ‘;
' chamber ! @Btocked air vens in torx cap !
: ! Spark plug Over-ach fustéair amxture Rotate sngire with plug remaved 6
‘! i fouted by fusl dischacge excess fual
: ! Ciean spark plug
: { iogged air cleaner i Clean .
! ®lncorent grade/type ot fuel Change gasoling %
. _ % Water in fusl 1 !
‘ No.spark or Faulty spatk plug * Change spark plug !
i { weak spark Fauity ignion coil . i
. Faulty igniter {
Cranking Weak or fauity battery . Charge or change battery
system 7 Fauly staner mosor R
Low surput Engine Clogged aw clesner Clean
i ovetheats Clogped Caoling system :
! \ Laose or glipping fan balt
| | insufficient engine ox Replerush ar change o
l ‘ i Poor ventifation around enging :  Salecr 3 berer location
; Lack of coolant Add coofant 1o corect fevel
l | Too much oil in crankease Coract oil level
| *  Have an suthorized Kawasaki engine dsater perform these service.
,l 14
| P—
f ) -
: ._ ~
= SPECIFICATIONS Y
, N
| | ‘ |
i 5 FD440 s FD501 | FDSsOFDEIT | FDB20/FDEB1 i
| Type of angine -1 Liguid-cooled. 4d-stroke OHY, V twin gasoline engine
: i T
| | Borex Swoke : 67 x 62 mm | 74x€8mm  {  76x68mm
{263 x 2.44 i) 1 (291x268w) | (299x288:in)
' Displacement

437 mL (26.7 cu.n)

| 586 mL (35.7 cu.in) | 617 mL (37.6 cu.in)

lgnition system

Solid -state ignitian

Ditection of rotation !

1 Counterclockwise facing the P 7.0 Shaft

Starting system i Electric

startec

Dry waight 35.2 kg {77.8 Ibs)

43.1 kg {95.0 ibs}

415 kg (315 tbs)

Specsfications subfect 1o change without notice.

18
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Figure 4-1

Fuel Pump Circuit

C-16
Ignition Switch
Part #K2909904

G-4
Dc Volit Meter
Part #44-C035

P-18
Fuel Pump
Part #KW49040-2065

22



Figure 4-2

Engine Ignition System

C-21
Push to Start Button

Part #42-2A05 Diode
Part #42-2C60

C-16
Ignition Switch
Part #K2909904
C-22
Engine Shut Off Relay
(Shown not energized for
L contact A) Relay A
¢-20 Part #4209618
15 Amp Circuit {
Breaker b
. Part #4209679 { . L
I < Z

23 Ensi Engi Carburetor Fuel Shut
- ngine ngine .
Waste Oil  Temperature Off Solenoid

Tank  PSI Switch Part #
P-20 LT oo witc!
Starter Solenoid
Part #
Time Delay Relay
P-17 Part #
Battery
Part #42-9M22

i f Igniton Coils Eng,me
Part # Ignitor
Spark Plugs [
Part #

23



5-1

5-2

5-3

5-4

Section 5

Pre Operational Instructions

Before starting the machine, some pre operational procedures must be complied with. Figure 5-1 through 5-4 in this
section describes the location of all hook-up points for the gasoline, water, cleaning solution, vacuum and pressure
output connections. This section may also be helpful in identifying many of the components of the machine.

Gasoline — Gasoline with 2 minimum of 87 octane is recommended (see your engine owner’s manual, Page A3 in
Section 4). When you purchased your machine, you were offered two options of fuel supply. You could have
tapped into the fuel system of the van or you could have had an auxiliary fuel tank. With either choice, you need to
hook the female quick disconnect from the gas line to (H-5) (Figure 5-2). If you selected the auxiliary fuel tank,
you must take the fuel line squeeze bulb and pump it to evacuate all of the air that has been trapped in that line.

Water ~ The machine was shipped with all of the water removed from the water pressure and heating components

of the machine. This means that the machine must be filled with water before the water pump is turned on. Use the
following procedure to prime the system for use:

1) Disconnect the male end (H-16) (Figure 7-1) from the pump

2) Connect the water input hose assembly to the female connector (H-16)

3) Remove the male connector from one of the high-pressure hoses provided in the starter package.

4) Connect the female end of the hose to (H-4) (Figure 5-1)

5). When the input water hose assembly (garden hose) is connected to a water faucet and turmed ou, water will

be forced through the entire system.

6) When a constant flow of clear water comes through the high-pressure hose (hose with male end off) for
about one to two minutes, the water can be turned off.

7 Now reinstall everything back to the original configuration and apply water from the input hose assembly
to (H-1)(Figure 5-1) and allow the water to fill the water box.

8)

When designing the model 9100LX machine, we made sure that we were getting heat transfer from as
many different areas of the machine as possible. The low pressure pre-heater that is attached to the engine
takes the heat from the hot water of the Kawasaki water cocled engine and transfers it to the cold water

coming into the machine. This water then travels on to the water box located on the back of the machine
where it is stored until needed.

The Cat pump then draws the water out of this tank, pressurizes it to the desired pressure and sends this

water to the rest of the heating system. Because of this design, the pump is not capable of drawing the
water out of the auxiliary water tank mounted in the van on its own.

Therefore, when installing a 9100L.X machine into a fresh water tank application, you must install a
transfer pump of some sort to transfer water from the fresh water tank to the machine under pressure. This
transfer pump must have a small reservoir of stored water to keep the pump from cycling. See you local
Steam Way Distributor for more information in regards to the type of pumps recommended in your area.

Cleaning Solution —~ The cleaning solution container (P-10)(Figure 7-1) should be filled prior to use. Sec your
chemical manual for proper mixtures and ratios of chemical vs water. A wide variety of products may be chosen for
the task at hand. Follow the procedures below for the hook up and priming of the chemical system.

1) Connect the hose from (P-10) the solution container to (H-2)(figure 5-2)

2) Connect the hose from (H-3)(Figure 5-2) back to the solution container

i

i



3)

After the start up procedure (section 6) has been complied with and the pump switch (C-15) (Figure 5-1)
has been turned on, turn the sotution control valve (C-9)(Figure 5-1) to the prime position. Observe that
the solution meter (when open) registers a GPH reading and that solution is returning to the container
(P-10). Turn the control valve (C-9) to either the off or injection position as desired.

5-5 Vacuum — The vacuum hose is attached to (H-7)(Figure 9-1) a 2 connection. Segments of hoses may be used as
desired by the use of 2” x 2” vacuum connectors. When reducing down to the 1 %” hose that comes with each
machine and attaches to the cleaning tool, use of a 2” x 1 %4” reducer must be used.

5-6 Pressure Hoses — Pressure hoses come in various lengths, the hoses provided with the standard package are three
50° hoses. The pressure hose is connected to (H-4)(Figure 5-1) the pressure output connection of the machine. The
other end of the hose / hoses are attached to the cleaning tool. These hoses use Y4 high-pressure, high-temperature
connectors. It is impartant that the pressure hoses be connected before the pump is turned on, otherwise it will be

impossible to connect them because of the tremendous pressure in the line.

Part #42-2 A05

C-24
Throttle
Part #B692105

C-15 .
Pump Switch !
Part #42-2A12
c-2t \ cl tGl}x3L ht
Push to Start utch Lig
Button Part #4209666

C-16

Ignition Switch
Part #K2909904

C-20
15A Circuit Breaker
Part #4209679

G-7
Tach/Hour Meter
Part #44-C045

C-25

G4

DC Volt Meter
Part #44-C035

C-6

Control

Water Temperature

Part #44-C027

C-9

Solution Centrol Valve

Part #4149518

; C-14

| Metering Valve
Part #4149517

Engine Choke
Part #43-9A03

Figure 5-1

Front View

G-5
Vacuum Gauge
Part #44-C011

Solution Meter
Part #4146120

G-2

H-10

G-8
Water Pressure Gauge

Part #44-C010

G-1
Water Temperature
Gauge
Part #44-C018

C-10
Solution Container
Fill Valve
Part #4141105

C-2
Pressure Regulator
Part #4144205

H-4
Pressure Qutput
Quick Disconnect

o Part #4131420

~ | Has
™| Radiator Drain |
Part # ]

H-1

Blower QOiler
Part #2909835 |

Water Input Quick
Disconnect
Part #41324A0




P-8 P29 C-3
Thermal Accumulator Water Pump Belt H-16 Thermal Valve
Part #1909885 Part #4603104 Water Input P-3 Part #C7170
Quick Disconnect Water Pump b
.5 P-33 P-5 Part #4132660 Part #4100150
o Exhaust Manifold Clutch 7
Diverter Valve \
Part #12-0902 » Part #2909946 Part #4310014
P-i1
Kinetic Pump
Part #
P-13
Engine
Muffler P-2
Part # Low
1909897 Pressure
Pre Heater
Part #
3952044
P-15
Vacuum
Blower et e -
Part G-9
#4100157 Engine Dip
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P-3
Water Pump
Part #4100150 :

Air Filter
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Level Gauge
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P-5
Clutch
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Figure $-3
Right Side View
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Section 6

Operating Instructions

BEFORE STARTING

The instructions in this section are a detailed list of the steps necessary to operate you new Steam Way 9100LX
machine.

The following list are the pre-operational settings before starting the machine

Control : Number Figure # Setting
Ignition Switch C-16 5-1 Off
Throttle C-24 5-1 Slow
Choke C-25 5-1 In

Pump Switch C-15 5-1 Off
Temperature Control C-6 5-1 As desired
Metering Valve C-14 5-1 As desired
Solution Control Valve C-9 5-1 Off or injection
Blower Oiler H-10 5-1 Closed
Solution Container Fill Valve C-10 5-1 Closed
Pressure Regulator C-2 5-1 As desired
6-1.1  Check engine, blower and Cat pump oil levels

6-1.2  Connect the water input hose assembly (garden hose) to the water input connections (H-1) (Figure 5-1)
and ensure water is available by turning the valve on and listening for water to fill the water box. If
a 100 gallon auxiliary water holding tank is being used (optional equipment) instead of the water input hose
assembly to supply water to the machine, refer to paragraph 5-3.8 in section 5 of this manual. Connect the
vacuum and pressure hoses as per paragraph 5-5 and 5-6 in the preceding section.

6-1.3  The cleaning solution container (P-10) was filled as per paragraph 5-4 in the preceding section for the
initial turn on procedure. After the initial turn on, you may use the solution container to fill valve (C-10) to
add heated water to the solution container (P-10). CAUTION: Mix the concentrated cleaning solution with
water thoroughly before furning the solution control valve to injection or prime position. To use the
solution fill valve (C-10), the machine must be running. If the solution container runs empty, the pump will
lose its prime and the system will have to be re-primed.

6-1.4  Ensure that an adequate amount of gasoline is available in the gasoline tank and that the connecting hose is
securely connected. A good rule of thumb is that approximately 1 gailon per hour of gasoline is used.

Starting Engine
When the above procedures have been done, you may start the engine.
6-2.1  Pull the choke (C-25) out if the engine is cold (First job of the day).
6-2.2  Press the push to start button (C-21) and hold it in.

6-2.3  Move the throttle (C-24) open slightly (approx. Vs open).
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6-3

6-4

6-6

6-2.4

6-2.5

Turn the key switch (C-16) to the start position (Do not exceed 5 seconds). When the engine starts, release

the key and follow the next steps listed:

A) Push the choke in slowly (cold starts).

B) Release the “Pus-to-start button”

C) Turn the pump switch on (C-15)

D) Advance the throttle to 2900 RPM £100 RPM

E) Set the temperature control (C-6) to the desired temperature

F) When the cleaning tool is activated, the pressure regulator (C-2) may be set to the desired water
pressure. Examples:

Carpet Cleaning 400 — 450PSI
Upholstery Cleaning 150 — 200 PSI
G) When the cleaning tool is activated, the cleaning solution flow can be set to the values of 1 to 5

GPH with the metering valve (C-14). The GPH can be read on the solution meter (G-2)

(Figure 5-1). For detailed information on the solution injection, see paragraphs 7-13 through
7-18.

To enhance the water heating capability, a vacuum load of 6 Hg or more as shown on the vacuum gauge
{G-5) is suggested.

During the cleaning operation, if the engine stops, check the following.

A) Level of water in the recovery tank (P-6)
B) Level of gasoline in the tank (p-6)

)] Engine oil pressure too low

D)  Engine radiator water temperature too hot.

Stopping the Engine

When the job is finished or the engine is to be turned off, follow the instructions below:

A)
B)
)

Turn the pump switch (C-15) off
Decrease the engine speed with the throttle to idle for 15 seconds
Turn the ignition switch to off (C-16)

The last job of the day, do the following:

E)
F)
G)
H)
)

Turn the pump switch off (C-15).
Retard the throttle to !4 the engine speed.

Open the blower oilier valve (H-10) (Figure 5-1) and allow the blower to draw in a lubricant such as WD-
40 or some lightweight oii for 5 to 10 seconds. This will sustain the life of the vacuum blower (P-15) and

prevent blower lock-up due to rust.

If the machine has encountered a blow-over, (which is when the float switch in the waste tank (P-6) did not
stop the engine, causing dirty water t¢ be sucked through the blower), the following steps should be taken.

Apply a small amount of clean water (1 or 2 pints) to the blower through the blower oilier valve (H-10).
Allow the blower to air dry for approximately 3 minutes, then insert oil as in 6-4 C above. Close the
blower oilier valve (H-10).

Retard the engine speed to idle for 15 seconds.

Turn the ignition switch off.

Retrieve the vacuum, pressure and water hoses as well as all cleaning tools and store safely in the vehicle.

Dump the waste tank water where environmentally safe.
Clean the int screen (F-24) (Figure 9-1) in the waste tank.

In cold weather operation, use the most expedient method to get the hoses and tools into the vehicle to prevent them
from freezing.
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Section 7

WATER FLOW & SOLUTION INJECTION SYSTEMS
WATER FLOW SYSTEM

7-1 Use figure 7-1 as you study the system.

P-1
Water Box Assembly
P;(t #19(7)91713 Pump Assembly Water Flow &
igure 7- Part #1909771 Injection Systems
Figure 7-1B
P9
Orifice Bypass H-16 . I:i'lll,
netic Pum
Assembly Water QD Part #PCA1-809144
Part #1909879 to Pump
| SSTOR—

Figure 7-1 & 7-2

C-2
Pressure
Regulator

Part #4144205

C-4
Water Flow
Switch
Part #42-1C08

Regulator/Flow
Switch
Assembly

G-8
Pressure Gauge
Part #44-C010

.

P-7
High Pressure
Pre-Heater
Part #1909856
Figure 7-1H

i
Pre};x(;;:r'rzssssl;zbly Chemical Temperature 1' p-8
Part #3952044 Fiom T 1 Block Assembly Thermal Accumulator
Figure 7-1D Part #1909863 Figure 7-1G
\ Figure 7-1F L
H-4
H-1 Pressure Output
Water Input Part #4131420
Part #4 132660 e
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Figure 7-1A

Water Box Assembly

Street Elbow
Part #41-1C12

Reducer
Part# 41-1J43

Barb Fitting
Part #41-1M32

Push Lock Hose
Part #3941006

Street Eibow
Part #41-1C12

Solenoid Valve
Part #4209674

Bypass Orifice
Assembly
Part #1909879

Filter Screen
Part #5118032

Tee
Part #41-1B04

Bushing
Part #41-1B04

Quick Disconnect
Part #4132665

Pressure Hose
Part #3936613-1

Stainless Steel
Water Holding
Tank
Part #1909878

45° Street Elbow
Part #41-1C33

Barb Fitting
Part #41-1M42

Push Lock Hose
Part #3941008

Bushing
Part #41-1A21

Street Elbow
Part #41-1C12
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Figure 7-1B

Pump Assembly
Clutch 3CP itti
Cat Pump Barb Fitting R . .
Part #4300114 < R educing Nipple
& Part #4100150 Part #41-1M20 Part 44 1.1 K26
¥ Push Lock Hose Pipe Plug 4" Check Valve Thermal Relief Valve
Part #3941004 Part #41-1N03 Part #4146505 Part #C7170

Male Quick Disconnect
Part #4131660

Barb Fitting

Part#41-1A32

3/8” Push Lock Hose

Part #3941

006

Female Quick
Disconnect

Part #4132

660

Bushing
Part #41-1A32

SS Mounting Nipple
Part #PC52-809125

Poly Push Elbow {7
Part #41-11.65

N A

Street Elbow
Part #41-1C11

A\

Pulse Pump
Part #PC41-809144

f’ Male Flare Connector
Part #41-1L20

|

Nylon Hose ~ blue
Part #3950102-1

Pressure Hose
Part #3936637-1

Barb Fitting
Part #41-1A21

3/8” Push Lock Hose
Part #3941004

Bushing
Part #41-1A21

Tee
Part# 41-1B03

Hex Nipple
Part#41-1H33

Bushing
Part #41-1A32

Pressure Hose
Part #3932430
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Figure 7-1C
Regulator/Flow Switch Assembly

This Figure will be avaliable soon
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Figure 7-1D

Low Pressure
Pre-Heater Assembly

Low Pressure
Preheater Assembly
Part # 3952044

Barb Fittings
Part # 41-1M32

3/8” Push Lock H
Part #3941006

0se

—

t
i
i
)
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Figure 7-1E
Chemical System

This Figure wil

: be avaliable soon
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Water
Temperature
Sender
Part #44-C018A

Figure 7-1F

Temperature Block Assembly

Bushing
Part #41-1A32

Pressure Hose
Part #3934624

Streetr Elbow ¥4”
Part #41-1C12

Pressure Hose
Part #3934423

Street Elbow 3/8”
Part #41-1C13

Output Heater
Block
Part #2910032

Bushing
Part #2910213

Pressure Hose
Part #3936613-1




Figure 7-1G

Thermal Accumulator

Thermal Accumulator
Assembly
Part #1909885

Pressure Hose
Part #3936613-

3/8” Push Lock
1 Hose

Part #3941006

Pressure Hose
Part #3934621
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Figure 7-1H

High Pressure Pre-heater

Pressure Hose
Part #3936637-1

High Pressure
Preheater
Part #1909856

Pressure Hose
Part #3934621
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7.2
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Water s applied fo the machine by the (H-1) water mpul cormection of the lower front panel. The garden hose with
the waler inpiat valve assembly allows water to be supphied 1o the water box {P-1). The first sep in the heating
process happens as the water travels through the pre heater (P-2) before filling the water box. When the watzsr box
has been filled o the predetermimed level, the Moal contral (-1} will stop the filling process,

Water it drawn from the water box by the water pump (P-1). A soreen (P-4) on the inside of the water box protects
the water pump from being damaged by debris that could be pulled into the pump,

The pump only fms when the clutch (P-5) 15 tarned on. The puimg must never be operated when there is no water
present. Rumning the purnp dry in this manner {mo sater presant) will canse senous dammage to fhe scals. A il
bubble sight glass is located on the end of the water pump 0 monitor the oil level in the pump. The oil ghonild be

filled to the red dot m the middle of the gauge. Special Cat pump oil should be used, See the maintenance checklist
in this manual (Figure 12-1)

Through the action of the three ceramic plungers and three intake valves, water will be drawn from the water hox
and be pushed out through the theee discharge valves under pressure to the pressure unloader {(C-2).

The pressure unloader {C-2) can be adjested to the desired water pressure needed for the task being done. When the

desired water pressure and amount of water bave been selected; the remamder of the water/pressure will be unloaded
{bypassed) 1o the input {suction) side of the pressure pump

The temperature of the refurning water is being monitored by the pump thermal protecrion valve (C-3) which 15
mounted adjacent to the pump. 17 an unsafe tempermre for the pump i& detected, the thermal vatve will discharge

the hot waler into the wastewater tank (P-6), A check valve {C-13) keeps sir from being drawn into the water
sy slem

The regulated waler pressure from the unloaders (-2} travels through the water fow switch {C-d). The watzr flow

switch docs not make water flow nor does il keep water from flowing, bat it tells the hieat control cireuits whether or
nob water i flowing,

From the water flow switch, the waler fravels through the high pressure pre-heater (P-7) whese the second phase of
the heating of water is accompliahed

Aftes the high pressure pre-heater, water sravels through the thermal accuwmulator (P8} where the third seep of

heating &= accomplished. This step of heating is controlled by the diverter valve (C-5), which will be discussed in
section B of this manual.

The heated water leaves the therrou! accumulator and is sent to the temperature output block (P-28) where the water
temperature is monitored by both the water temperature gages (G- 1) and the water temperature control (C-3). A
small wrnount of water 18 returned fo the water box via an arifice bypass and screen assembly (P-% When
bypassing hested water at this point, te wiater box tempemture can be elevaied to 165" F. The orifice byposs screan
{P-9} shoukd be cleaned frequently (Approx. every 10 hours of operation). This can be done by tncoupling the
quick disconnect ar the orifice bypass, making it easy fo pull out the screen for sasy cleaning

1 the water in the water box stars to achieve an unsafe lemperature for the water pump, & tecnperatare lioas saitch

(=T mounted wh the output connection will cause the bypass solenowd (C-8) to close, Thaswill not allow any more
hot water back (o the water box until o safe reduced tempermfure 1s present,
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7-13

7-14

T-15

7-16

7-17

T-18

SOLUTION INJECTION SYSTEM

Solution is deawn from the solution container (P-10} via the solution hese {16-3010) thal connects to the machine
(H-2) male quick disconnect. From the male QT, solution is drawn through the solution meter (G-2) where the

galtons per hour are monitored, A Kinetic pulse pump (P-11) is connected to the water pump (P-3) that develops a
high-pressure output low to the solstion control valve (C-2).

With the solution control valve, there are three cholces ihat con be made:

1] OHF— When no solution is neaded,

Fi) Prime - To re-prime when a loss of solution flow has ocowred, out of selution or air trapped in the system.
This system returns solution to the solution container (H-3) through a priming hose (part #16-3011).

3 Injection — When solution is desired to be added to the cleaning operation.

Solution flows through the flow controd needle valve when in the injection mode, monitors solution flow through the

meter valve (C-14) so the desired amount of solution can be controlled, TAUTION: Do not over tighten the
needle valve or damape will occur to the needle.

Solution is injected into the high-pressure stream of water af the output “T™" connection. Note that two check valves
arc installed at this point. The larger check valve (C-11) keeps solution from backing into the water flow system and
the smaller check valve (C-12) keeps water (high pressure) from entering the solution injection system.

A solution contziner fill valve (C-10) located on the lower front panel is convenient to use when water is needed 1o
mix cleaning solutions in the cleaning solution contamer.

The pressure output connection (H-4) on the lower front panel, mixes hot pressure regulated water md injected
solution for defivery to the cleaning tool. ‘When re-priming the chemical injection pump and system after the loss of
fluid flow to the pump, insert the discharge end of the retom priming hose to the vacuum hose from the waste tank
and fet the vacuum system suck the fluad fow through the pulse pump to ce-prime.
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8.5

Section 8

Heat Control System

Section seven covered the water flow system in which several componens contributed to the water bealing process.

L] r-2 Low Pressure Pre-Heater
2) P-1 Water Box - which receives heated water from the tlemperature outpat block (P-28)
3 P High Pressure Pre Heater
43 P8 Thermal Accimislator
The folloramg paragraphs will explam the operation or each of the ahove items.

Lo Pressure Pre-Heater

Ho water froem the engine's rachalor passes throwgh the low pressure pre-heater where many tums of stainless steel
tube allows the input water (o be heated as it travels to the water box (P-11. The radiator water temperature s
contrelled by a thermostal stmalar to that in an auicmobdls.

Water Box

Dwaring normal operation, the water hox receives hot water from the temperatare cutput block throush a de-
encrgized solenoad (C-8). 1€ the water i the water box reaches an unsafe wemperature for the pump, the lsmpemiue
lrmat swateh {C-7) wall energiee. This couses the by-pass solenoid (C-8) to be engaged, which will stop the hot water
from returning back 1o the water box, When the water has cooled down fo operating temperature for the water
pump, the sysiem weill returm o normal. See Figore -1 for the note, that power conmects 0 the white wire of the
termsperature liemt switch (C-7). When 165% 15 reached by the thermal switch, power will switch from the red lead o
the black lead which will energize the bypass solenoid  This prevents hot water from entering the water box

High Pressure Pre Healer

The high-prassurs pre heater 12 a component that has many tums of stainless stzel tubes wound sade. As water
under pressure passes through this device, hot exhaust gases that have already passed through the thermal
gocumulator are directed to this compenent. These gasss pass through the silencer where the combination of
vacuumm biower heat and exhaust gasses create an excellent heating formula. 17 no heat is requised, the diverter valve

(-5} wall be m oo bypass modde and the exhawst gases pass through the engie’s muffler {P-12) and no heating will
het achievied

Thermal Accovmulator

The thermal accunmulator is responsisle for the majority of the heating on thes machine. When there 15 8 domand los
heat, the diverler valve (C-5] will divect all of the cxhaust gases into the thermal scownulame. This i wdere waler
i5 forced through many tums of stainless steel tube, When there 15 no demand for heat, the diverter valve will move
tor the by-pass mode, directing the hot gases into the engine muffler. Outpot of the engme muifler, or the bigh-

pressure pre-heater, 15 dmected into the discharge exhaust svetem that will disperse the air and gases. from the
rhisline



§-6.11 The temperature control (C-1) and the water temperature sender (C-19)(Figure 8-3) are continuoushy
maonitormg the water temperature in the outpat block (P-28). The tempermature sender does not control the
wialer temperiture, but tells the water temperature gauge what to do. The temperature controd pickup
capiilary tube is nserted into the temperature output block and sealed by a series of lead washers,
Replacement washers are available (Steam Way Pan #44-C027-1)

Figure 8-1
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Heat Control Circuit
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Figure 8-3

Water Temperature Gauge Circuil

Yellow Lead Wire
Froe lgnition Switsh
Ben Fipure 4-1

C-i9
Water Temperarure Sender
Par 844-C018A

[

G-1

Weter Tempemimre Gauge
Part 8440018
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Section 9

Water Recover System

The quantity of water and soil removal from the carpet is governed by the efficiency of the recovery system, the
operator’s cleaning technique and desire to clean and dry the carpet. This section will deal with what is required to
kesp the recovery system af its peak performance.

Thi vacaum blower (P-15) operates a1 approximatly the same speed as the engine. The normal recommended
engine speed of the 9100L.X iz 2000 RPM plusiminus 100 RPM. This causes the vacuum blower to draw eir in from
the vacuum “T" (P-22). Since the vacuum “T* is connected to the waste tank (P-6) with the connecting hose (P-26),
air is drawn from the waste tank. The wasto tank is completely sealed except for the vacuum connection (H-7)
where the vacoum hose or hoses are attached to the cleaning tool. The end result is the blower actually getting all of
its air from the carpet being cleaned except for the following situation.

The vacuum relief valve (P-32) is preset to break st approximately 11 Hg (inches of mercury) as read on the vacuum
guage {(3-3). As the vacuom load is mereased, the Hg value will increase and af 8 point both the engme and the
blower will not need to be overlonded. The vacuum relief valve will begin to open, and no larger load will be feli
To increase the break point, hold the stem of the vacuum relief valve (P-32) and turn the hex nut clockwise to make
the spring tighter. To decrease the break point, make the opposite adjustment o make the spring looser. These
adjustments must be made when &' maximum load is applied to the system, Tn order to achieve this state, completely
close off the waste tank connection or the end of an aftached hose,

As water and debris are pulled from the carpet, anything heavier than air falls 1o the botion of the waste tank. The
air continues through the vacuum biower (P-15) being exhansted into the silencer (P-27). When the waste mnk water
level reaches a full point, the float switch {C-23) will cause the engine to stop to prevent a biow over of waste water
through the vacuum blower, At this point the waste tank must be drained where environmentaly safe.

WARNING: Do not open the waste tank ball valve until you have shut the entire machine down.

The lint screen (P-24) inside the waste tank prevents objects from being sucked into the vacuum biower, which
could canse serious damage 1o the vacuum blower. More information about the Fequency of zervice to the lint

sereen can be found in the maintenance checklist section of this manusl ¥ ARNIMG : The lint screen must be
clean at all time to maximize your vacum potentizl,

The points of fervice required for the blower are;
1} Gearhouse oil level
2} Bearing Crreaze (See Ggure 10-1)

3 Impeller Lubrication

96.1  The pearhouse holds 12.7 oz of lubriplate #4 ol (Steam Way Partd 4810106). It is filled by removing the
fill cap {H-13) on the top of the gearhousing. The oil is drained by removing the cap on the drain hose
(H-11) (See figure 9-1). Oil drains quicker and more completely when the oil is hot. The il can be
checked by observing the blower oil sight glass (G-6) for a dark indication. This may be hard to see,
however, 50 a more exact way of checking the odl level is suggested by draining the oil into & container and
physically observing that 12.7 oz gre in fact there. The maintenance check list (Figure 12-1) covers the
frequency of checking this oil.
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0-6.2

9-6.3

The bearing grease is inserted nto the bearings at the prease fittings. See (Figure 9-1) for the location of the
two fittings. Excess greasa will flow into the grease tube {H-12) to keep the deckplate clean, A high speed
high temperature grease is recommended (Steam Way Parté 4810102). The Steam Way grease tube
requires a special grease mum (Steam Way Part # 48101000, Refer to the maintenance check list

(Figure 12-1) for the frequency of this service.

Since moist air passes throagh the vacuum blower, the possibility of rust inside the vacuum chamber and
impeliers exists. A blower oiler (H-10) has been incorporated mto the system o make it easy to hebeicage
the mpellers and the impeller chamber. A small amount of water can be sucked mfo the Bower when the
blower oiler (H-10) is opened o rinse grit or other particles from the blower. Only use a pint or bao of
water to do this. NOTE :Damage can result if too much water is used. Next, let the blower run dry for 2-
3 minutes before W40 or similar lubricant s sprayed into the oiler (H-100. This proceduse is advised
after any known blow ower end at the end of every day.  Always close the oiler valve when finished, Sec
{Figure 12-1} for more information.

97 When there is a reduction in vacuum, check the following:

L)
2}
3
4)
=}
)
7
&)
%)

Belt tension (P-23)

Lint screen condition (P-24)

Cump valve closed (H-8)

Waste tank lid on securely (P-21})

Defective tank 1id seal

Air pagsage in the cleaning tool clogged

Condition of the vacuum hoges and cufls

Vacuum bresker set too low or is defective  (P-32)
Blower oiler left open (H-10)

9-8 A wilste water pump out system is available (optional) to be used for the #100LX. The mode switch on the front
paned gives the operator these options: OfF, Automatic or Manual mode.

Q9-2.1

g-g.2

9-8.3

9.9

When the off position is selected, the pump out system is not being used. This means that he procedurne
mentioned in paragraph 9-4 above must be used.

When H.-': mh:h |$1:1 the automatic position, the dirty water will be pumped out when it reaches a pre-
determined high point level, then pumped out until it reaches a lower level, It will still leave some water in
the tank to keep it from running dry.

'I'hem_anmli mode is a spring loeded position that will cause the pump to run as leng a5 the operator holds
the switch in the manual mode.

The electric disgram for the pump out system is coverad in section 11 of this manual
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Figure 9-1

Vacuum System Hook Up
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Section 10

Belt and Drive System

[0-1 The belt drive system is a relatively simple system but the belt tension and alignment are very important te sustain
the life of the belis and reduce unnecessary londing of the engine power, The following thems will be covered in

subsequent paragraphs,

§] Blower bell tension and alipnment {10-2)

2} Water pump belt tenskon and alipnment (1-3)
3 Alleroator belt tension (10-4)

4) Pulley, bushing removal and replacement (10-5)
5} Belt replacement [ 1-6)

Figure 10-1

Belt & Drive System

| P-34 P

Bl (B Pump Staml
Fill Cap |. Pari# 3951045
[ireass ————
Faflings
P22
Vo Tey
Pari 8 1909559

| 52 ¥ =50
Vaceum Relief Valve Adwertabni Bl
Pari #16-2400 {  Puri#dd-E5 L4
1
H-11
L3l Evrain | P
okt H-12 | e Rlawer Belts
s Tk i i Hld-F 5
Greass Tut Bleorwer founting Plato | L st
Par # 1 900886 | Part 8190870




1n-2

10-3

104

Blower Belt Tenslon - This must be accomplished when a visual inspection detects excessive deflection in the belts
of if the belts slip under a heavy vacuum load, Only 2 slight up or down movement 18 acceptable

10-2.1 To tighten the belts, the four blower mounting bolts must be loosened but not removed. You will use the
two blower adjustment brackets (P-25) (Figure 10-1) to move the blower away the engine. As the adjustment is
made, use a straight edge to assure that the blower pulley and the engine pulley are in perfect alignment, As the
blower adjustment on the blower nearest the engine is moved out, the opposite blower adjustment will have to be
adjusted out at the same rate to keep the alignment perfect.  When the tension and alignment are completed, re-

tighten the four blower mounting bolts securely and test nan the engine to check for proper aligrment. I the
alignment is not perfect, repeat the above process,

Water Fump Belt Tengion and Alipnment — When it becomes necessary for the pamp balt to be tightened.

13-3.1 To ughten pamp beht (P-29)Figare 10-1}, loosen the four mounting bolts for the cat pumg (P-3)(Figure 5-
3) and note that the brackets for the pump are stofted. While pulling the pump away from the engine, the bel:
tension will become tighter. At this point, hold tension on the belt and observe that the alignment is good while
tightenmg the mounting bolts,

Alternator Belt Tension

li-4.1  Ifthe alternator el (P 303 Fipure 5-3) becomes leose, damage to the balt will ocour and the alterpator witl
not produce the electrical power to keep the battery charged. To gain access to the alternator adjustment bracket,
remave the allemator belt guard (P-31)Figure $-3). Loosen the bolt that goes through the slotted bracket so that the
alternator (P-18)(Figurs 5-30 can be moved in a manner o make the belt tighter. Then tighten the bolt whils
holding desired tension. Feinstall the bels guard bracket



Figure 10-2

Engine Pulley Removal

Engine Pulley
Bushing — 2100
Part #44-E6 1%

Engine Pulley
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Figure 10-3

Blower Pulley Removal

V-Fulley, Blower to
Alternator — 9100
Part #44-E214

Blower Pulley
Bushing — 9100
Part #44-E606

10-5  Pulley, Bushipg Bemoval and Replacement — Af some time it may become necessary to remaove a pulley or
bushing from 4 component like the engine, blower e, Thizs machine uses tapered pulleys and boshings for
maximum stability,

10-5.1 [f eather of the 3 pulleys and bushings shown mn (Figure 10-2 o 10-3) are to be removed, follow these

instructions

A Make WRITTEN note of where they are on the shaft of the component before removal.

B Remove the 2 Allen screws shown by the black hole at 12:00 and 600 in {Figure 10-2 or 10-3),
) Use one of the two screws removed to insert mio the single bght colored hole al 00, By exerting

torgue on the Allen wrench, this will cowse the bushing to separate from the pulley. NOTE: A
rectangular key 15 used to keep the pulley and bushmg from shippeng,

18-5.2  When reinstalling these pulleys on the shaft, follow these instructions.

Al From the note teken i (10-3, 1A4), place the pulley and bushing back onto the shaft to the exact
pesition it was before removal,

By Re-insert the key and the two Allen screws back mio the tghtenimg holes at the 12:00 and 6204
posilions,

Cl While keeping the pulley and bushing in the proper place on the shafi, tighten the two Allen
screws secarely. An extension to the Allen wrench may be advisable to gain proper torgoe.
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10-5.3

10-5.4

T remove the pulley from the alternator (P-16)Figure 5-3), the large hex nut will have to be removed 5o
that the pulley can be pulled from the shafl.

When the clutch pulley (P-5)Figure 5-2} is to be removed from the water pump (P-3), the metric bolt and
wiiksher must be removed using a 13 mm wrench (1527 SAE wrench will probably work). Roll the belt off
of the pulley so that the pulley can be driven from the pump shaft (a rebber mallet is suggested). A metric
key is used to keep the clutch pulley from slipping on the pump shaft, When reinstalling the clutch pulley,
do not forget to install the metric key s the pulley is being reinstalled on the pomp shaft. The pulley is
held onto the pump shaft by a washer and metric bolt. NOTE: Do nof try to use an American SAE bolt to
replace the metric bolt if lost, This will sirip the threads of the pump shafi and replacement will be
TIECESSATY.

Tighien the bolt securely by:

Al Turn thre ignition switch 1o run (Do Mot Stard)

B) Tumn the pump switch (C-15)Figure 5-1) on, (Clutch will energize)

C) Orusp the pump belt {P-29) mid way between the pulleys and squeeze together.

)] Tighten the metric bolt on the cluteh pulley securely.

106  Belt Replacement - When belts show wear
[0-6.1 When a belt or belts are to be replaced, the information in the proceeding paragraph of this section will

have to be complied with. NOTE: If the biower belts are to be replaced, the blower will have to be
ioosened so that the belts can go over the pulleys. Then follow the information in paragraph 10-2 through
10-2.1. The same procedure will have to be complied with if either of the other two belts are to be
replacad.
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11-1 Explanation of the Engine Ignition System was discussed in paragraphs 4-8 through 4-8.4 earfier in this manual,
Refer to those paragraphs for a detailed explanation of this circuit.
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Figure 11-1

Engine [gnition System
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Section 11

Wiring Systems

In this section you will find the following diagrams:

|} Engine Ignition System Figure 11-1

2) Heat Control Circuit Figure 11-2

3) Water Pump Clutch Circuit Figure 11-3

4) Battery charging Circuit Figure 11-4

5) Gasoline Fuel Pump Circuit Figure 11-5

6) Water Temperature Gaupe Circuit Figure 11-6
7) Tach/hour Meter Circuit Figure 11-7

8) Waste Tank Pump Out Circuit Figure 11-8 (Optional)
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11-2

this manual.
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113

Mepative
Baftey Cablo
Paer F27-E10%

Befer to (Figure 11-3) as you review the Water Pump Cluteh Circait. The battery is the power source,
Power is connected to the starter solencid (P-20) where this circuit gets its power. Follow power through
the 154 circuit breaker and to the ignition switch contact “B”, When the kev is in the on position, power is
sent 1o the pump switch (C-15) via the DC voltmetsr. When the pump switch is tumed on, power is applied
to the clutch causimg the water pump to turn. A light (G-3) will indicate that the clutch is on. A diode is
used to protect contact points m switches snd to preserve the life of the Heght bulbs.

P-20
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Figure 11-3

Water Pump Clutch Circuit
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11-4  The Battery Charging Circuit is almost identical to that of an sutomobile, When, the alternator is being driven by

the engine it will produce approximately 14vits DC power to recharge the battery.  Refer to (figure 11-4) and note

that the red lead from the alternator goes directly to the positive battery cable attached to the starter sofenoid (P-20).

A D voltmeter {G-4) will show the DC power being produced or stored in the battery when the ignition switch is

on. The alternator (P-16) contains a voltage regulator 1o keep it from over charging the batery.

Positive Bablony
Upble
Part #420065F

Plegative
Bamery Cabls
Part 4273104

C-20
Cirogt Brenker 154

17
Basery 12V

Far #42-974L12

-1
N Wole Meter
Pard #84-0035

Figure 11-4
Battery Charging Circuit

P-16
Auomative
Allernator
P #42-00504
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11-5  Figure 11-5 the Gasoline Fuel Pump Cireunli contains the same input power information as the two proceading
diagrams, The power point for the fuel pump (P-18) is the DC voltmeter that has power applied to it anytime the

igmition switch {C-16) 15 on.

P
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Figure 11-5
(rasoline Fuel Fump Circuit
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I1-6  The Water Temperature Gauge Circult gets its power from the DC volt meter, a5 in the ghove. A
white wire connects the battery power to the “T" terminal of the water temperature gauge and to the light bulb for the

gauge. The gauge will respond to the signal it gets from the water temperature sender {C-14) via a brown wire
attached to the “5" terminal of the water temperature gauge.(Refer to Figure 11-6)
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- Pk
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Dhutpust Rlock
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Figure 11-6

Water Temperature Gauge Circuit
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11-7  The Tach/Houwr Meter Circuit (5-7) i5 shown on (Figure 11-7) only consists of tao wires. The white wire is
grounded to the engine and the red wire wraps ground the spark plug lead wire. When the engine is nmning, the
digital read oul shows the BPM of the engme. When the engine is nol running; the meter indicates the hours of
operation on the mechine.

=7
TachHuus Micier
Fari #44-004 5

Ta Igmitan
Cail

Spask Plug
Part #
MNOTE: Reads time on machine when the engme is not nmning Figgﬂt 11-7

Readz RPM of the machine when the engime 15 nunming Tach/Haur Meter Circait




LI-8  (Optional) The Waate Tank Water Pump Out System when included with this machine ts shown on (Figure 11-8).

The circuit gets its power from the positive battery cable attached to the starter solenoid (P-20). The DC power is
sent to a 30amp circuit breaker for protection against overlonds, Power continues to the control switch that has 3
positions, off, asutomatic and manual, In the awomatic position “B”, power is sent through the flioat switch when
elevated by water in the waste tank (P-56). This causes the pump to discharge the wastewater from the tank. When a
sufficient amount has been pumped out, the Aoat lowers to stop the pump. When the control switch is held (Spring

Loaded) in the manual A" mode, the pump will run until the desired amount of water has been discharged. All
parts that are meluded n the “Pollution solution”™ system are mthe dotted circle.
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5o Highliphwed Camponents
i * ;“_ b ;’“-\
[ A 5 _._..' Yo ")
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" Pump Systemn :
| Par S4800675 i
B e e i o il

Figure 11-8

Waste Tank Water Pump-Out System
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Section 12

Maintenance Schedule

13-1 To maintzin your 9100 LX carpet and upholstery cleaning machine properly, o mimienance schedule (Figure 12-1]
will give youa listing of intervals suggested to service and maintenance your machine.

12-2 As imany piece of equipment tiat has an engine drove system, mamienmee & pmgperative for the longevity of the
tnvestment. Please be sure to read over the chart (Figure 12-1) in order to be familiar with the suggested

maisienance for your machine.

12-3  Bach of the major components of this machine has its own owner's manual located i the back of s manual,

1 Engine Owner's Manual — Sechion 4 Pages Al theougl A%
F| Roois Blower Manual
5} Cat Pumip Manual

124 In{Figure 12-1) the maintenance schedule lists the items that oeed regular scheduled servics inthe frst column
The interval at which this service is to be performed is coversd in the next |1 columns, The last cobomn listy the
product and the Steam Way part number for that product for ease of ordering from your Incal Steam Way
Enstribastion ouwtle

Figure 12-1 Maintenance Schedule 9100LX
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Section 13

Descaling Procedures

13-1  The 9100LX carpet and upholstery cleaning maclime is subjected to a great quantity of water over a petiod of time

which hes an inherent characteristic of colleeting minerals in the coils, tubes mnd hoses of the machine. When this
condition comes about, steps must be taken to eliminate these deposits from the machine
13-2  The following is a list of items needed o perform the descaling of the 9100LX
1} 5 pallon plastic contaiper
24 2 quarts of Steam Way descaler (Part #8950100) s0ld in quari= anly
1) 2 descaling hoses {Part # 15-B02)
13-3  Procedure; (See precautions before using )

1} Mix 2 quarts of Steam Way descaler with five gatlons of water in the 5-gallon plastic contamer,

2] Connect g high-pressure hose or hoses to (H-d) pressure outpat connection. Remove the male qmick

disconnect from the end of the pressure hose. Place the open end of the hose into the gallon plastic
contuiner of descaler.

3 Commect on descaling bose (15-802) to (H-16) quick-disconnect, which i the water mpet 1o the water
pump. Place the other end of the bose inio the contaiper of muxed descaler,

4y Dizconnect the orifice bypass (P-9) connector amd use the second descaling hose (15-8002) to reium the
descaler solution back to the 5-gallon plastic contsiner.
5] Tum the solution control valve {C-9 to off.

G Tum the temperature control (C-8) to ils lowest satting, fully clockwise.
T Start the engine and mn at b speed.

&) Turn the pump switch (C-15) on and obaerve that the deacaler & being retumed to the 5 gallon container via

the pressure hose to assure that the pump is not being nin dry and that the descaling progedures is under

Wiy

) After approximately 23 minuies, you should observe that the flow rale of the descaler solution back mto the
pail has increased. This indicates that the procedure has been effective and the descaling procedure: i3
almost complate,

Lo} Turn the pump sanich (C-13) off. Bemove the descaler hose that was connected o (H-16) i step 3 and
hok up the original hoss 1w its pommal configuration.

113 Apply water to (H-1) water mput connection and allow the water box (P-17 to fill

1) Tarn the pimp switch (C-15) back onand mn the machine until ail of the descaler has been discharged

This should fake at least 5 minutes but no fopper that 1O mimutes, Tun the pump swiich off and siop the
EOgimE.
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I3} Remove the descaler hose from the orifice bypess Quick Discomnect and reconnect the orifice bypass hose
to its ariginal configuration.

id) Reinstall the male quick-disconnect on the pressure hose that was removed in step 2.

15) Diiscard the descaler in accordance with state, city or local polices.

Precautions When Using Descaler

Caution: Corrosive. Use the following precautions when using descaler on your
000X,

HARMFUL OR FATAL IF SWALLOWED. CONTAINS HYDROCHLORIC ACTD

Do not mix with other chemicals, Do not use on Aluminum parts. Use only with adequate
ventilation. Wear a respirator, goggles and ploves when apphving.  Dispose of wastes properly,
Apply only in well ventilated areas. Avoid breathing spray mist or vapors. Avoid contact with
skin. Keep oul of the reach of children ot all times, Avoid eve contact.  As with all chemicals, use
only with sdequate ventilation, Professional chemicals should always be under the complete
eontrol of the technieian at all times,

PLEASE READ THE MATERIAL SAFETY DATA SHEET BEFORE USING THIS PRODUCT.




Section 14

Troubleshooting
14-1  Thus section addresses four categories for rouhleshooting
k) Engine (Paragraph 14-2)
2y Wacuum Recovery
1) Water Preszure
41 Water Heating
14-2

When an engine problem exists, refer 1o paragraph 4-8.4

TROUBLESHOOTING GUIDE
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14-3

When there 15 & vacuum deficiency, refer to paragraph 9-7 m section 9 of this manual and this roubleshooting check list for

vacuum blower problems:

. TROUBLE SHOOTING CHECHELIST

TROUBLE |; ITEM POSSIBLE CAUSE I REMEDY
Mo Air Flow 1 Speed too low Check by tachometsr and compare with speed
ghown on Roots Order Acknowledgment.

g Wrong rocation Compare actual retation with Figure 3,

Change driver if wrong

3 Dbstroction in piping Check piping, screen, valves, silencer, (o assure
an opent flow path.

Laovw capacity 4 Speed boo low Seq ibem 1. U belt dive, check Tor slippage amd
readjust tension.

B Excessive presaure Check inlet vacoum and discharge pressure,
and compars these figures with specifed
apecating conditons on Oreder.

& Obstruction ln pipiog See itam 3.

L Excessive slip Check inside of casing for worn or eroded sur-
faces cansing excassive clearances.

Iixcessive Power L Speed too high Check speed and compare with Hoots Order
Acknowledgement.
9 Pressure too high S iterm 5.
10 Impeliera rubbing inspect outside of cylinder and headplates for
high temperatures aroas, then check for im-
peller contacts st these paints. Correct blower
_ | mounting, drive alignment.
Overheating of il Enadecquote lubrication Restore correct oil lewels in pearbox and
Bearings. or Gear hibricate.
' 12 Excessive lubrication Check gear ail level If incorrect, drain and cefill
with clean oil of recommended grade,
13 Excessive pressure rise Bea item 5.
14 Coupling misalignment Check carsfully. Realign if questionable.
15 Foxcessive belt tension Readjust for correct tension.
186 Speed too Jow Bpeeds lower than the minimam recommended
. will overheat the entire blowar.
Vibiration 17 Misalipnment See item 14,
18 Impellers nibbing Bee item 10.
12 Worn bearings/geary Check gear backlash and condition of bearings.
20 Unbalanced or rubbing Scale or process material may build up on cas-
impeliers ing and impellers, orinside impellers. Hemove
baild-up to restors ariginal clearances and
impeller balance,
21 Dreiver or blower loose Tighten mounting bolls securely
22 Piping resonances l Dwtermine whether standing wave prossura
pulsations areé present in the piping. Kefer ta
i Bales Offica,
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14-4.1

If there is a reduction or loss mn weter pressure, examine the following:

1)
)
3)
4
3

Insure that there i an adequate supply of water to the machine (Garden Hose)
Chutch 18 engaged

Pressure regulator adjosted propecly
Watsr Box has adequats level of water
Pressure gauge shows no water pressure

IF the steps above are accomplished and there 15 not water pressure, do ths procedure;

i}

)

1)

Disconnect the male quick disconnect from (H-16) at the pump and apply city water pressure with the
garden hoge 1o the female connector with the machine not moning.

Look for water leaks all about the pump, regulator, thermal valve and the immediate area.

If no leads are found start the machine while the water hose is shll inserted into (H-16). Tum the pump
gwiteh (C-15) on. If water pressure is regamed, tum the pump switch off and reinstall (H-16) and the water
input hose to their original configurations. Turn the pump switch on and sec if the water pressure 13 still
available. If the Water Pressure poes away apain, this indicates an air leak some where on the suction side

of the pump or a restriction in the syatem. There s also a possibility of a defectve pump. See the diagnosis
and eaintanance st bebow for the 30T Cat pump.
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DIAGHNOSIS AND MAINTENANCE
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1442 If the water pressure gauge shows good water pressure but cutput is low, this usually indicates restrictions i the
system which can usually be restored by descaling the machine. See section 13 of this manual for that procedure.

Restrictions can exist in the pressure hoses between the machine and the cleaming tool as well as the nozzle in the
toal.

14-5 I the machine’s water heating is not functioning propesly, Hsted below are some items to check:
-Under Heating-
1} Orifice bypass dcreen (P-9),

4 Diverter valve - Open/Close complately {C-5).

3) Diverter valve ol responding to temperature demand { Temperanure control) (C-6}.

4) Wrong size or woam jot in cleaning tool (too much water flow?).

5h Thermal protection valve (C-3) stays open.

1 Low vacuum load {6Hg or more recuired),

7} Wacuum tbe i diverter motor solenoid (C-17) not connectad

8) Befer to paragraph 8-6.1 through paragraph 8-6.6 for complete rouhleshooting theory.
-Over Heating-

[4-5 When an overheating condition exists, check the followmg:

1} Water temperature conitrol (C-6) defective orout of calitbrateon.

2} Defective temperahire lmit switch (C-T).

1) Diverter valve (C-5) stuck in heat mode (Diverter motor cod up).

4] Clean the orifice bypass screen (P-9)

5} [rmg a weater box overhest copdition, the water ffow switch {C-4) should activate or desctivale tha

hiverter valve if there is a lemperature demand when the wand & twmed on or ofT.

14-7  Included inothis technical mimual is o reference manual for all the carpet and npholstery wrands and hand oals

located following section 15



151

15-2

15-3

Section 15

This section containg a list of the major compeonents vital to the operation of the $100LX. You will find four tables

hiated ;

Table 15-1  Listof controls

Table 152  Listof gauges

Table 153 Lustof hook-ups & drains
Takle 154  List of mujor components

Each table contains i 4 columan:

13 Item reference mumbsers
2) Part aumber of that fem
3) Mame of component

4}

Pigure riwmber 1o refer to a picture or diagram whers these are [ound,
Following this section are the manufachirens saneals for Cat Pumg and Roots Blower

The engime owner's manual is in secton 4

-]
Tead



Part

er ne
Table 15-1
Controls

Item Part # Name Figure#
C-1 4143010 Floal Control 11
o2 4144205 Pressure Regulator 5-1,7-1
&3 C7LT0 Thermal Valve 5-2, 7+1
-4 42-1C08 Water Flow Switch 53, 7-1
C-3 L 20902 [Hverter Yalve 5-1,5-3
w2 44-C027 Water Temperature Control 5-1,8-2
ek 4209691 Temperature Limit Switch 5
-8 4209674 Bypass Solenoid i-1, B-1,8-2
-9 4149515 Solution Control Valve 51, 7-1
C-10 4141105 Solution Container Fill Valve 5.1, 7-1
C-11 4146506 Check Valve 1/8" 7.1
C-12 4146505 Check YValve W 71
C-13 4146505 Chieck Valve 4" 7-1
C-14 4149517 betering Valve 51,741
C-15 42-2A12 Pump Switch {Chatch) 5-1, 8-2
C-16 K2009904 Lgnition Switch 5-1, 11-1
C-17 4209678 “B" Relay { Heat Control ) 11-2
C-15 4209687 Diverter bMotor Solenoid B-2, [ 12
L-18 A4-C01EA Water Temperature Sender B-3, 11-¢
- 200 4HBETY 15 Amp Curcuit Breakes 31, 11-1
C-21 41 2A0S Push To Start Bufton 4-2, 51
22 ATODGTE “A" Relay (Engine Shut Off) -2, 11-1
-1 42-1C11 Float Switch {Waste Tank) 4-1.11-1
.24 BaY2 105 Throttle 5-1
C-25 43-9A03 Fngine Choke 5-1

Table 15-2
Crauges

-1 44-C018 Water Temperature Gougs 5-1, 8-3
;-2 4146120 Solution Meler 8-k, 7-1
G-3 4209666 Clutch Light -1, 11-3
G4 44045 DC Vol Meter 51, 11-4
-3 44-0011 Vacuum Gauge 51
G- Blower Ol Sight Glass 81
G-7 £4-C045 Tach/Hour Meter 51, 11-7
£3-5 44-C010 Water Pressure Gauge 31,71
G4 Mg Stick — Bagine Chl 5452
G- 11 C41087 Cat Pump Bubble Onl Gauge 33



H-1
H-2
H-3
H-4
H-5
-6
H-7

H-3

H-4%

H-14
H-11
H-12
H-13
H-14
H-15
H-16

4132660
4131260
4132260
4131420
4131210
41-1M33
T2 G
414202 |
STIM06
2909835
Al-1H32
| SRR

1909860

41326640

1908773
s

A 103 50

4 1-5014
4310014
2909858-1
| 4R 56
B RS
SEIRG3T
QORI
40 -H'[!r';l 1444
42900
(R
Al
4100157
42008
d2-0hd22

WAL 0-2065

PR3-
R
44-E511
B6-1101
1909870
LO0RE0S
2909945
1909563
AGOATI

Table 15-3
Hook-ups & Drains

Water Input

Solution Input

solutton Eeburn

Pressure Chatpud

Gasoline Connection

Engine Onl Drain (Cap)

WVacwum Hose Connection (PVC Barb)
Dump Valve, Waste Tank

Dump Hose Connection

Blower Chiler

Blower Ol Drain (Cap)

Cirease Tuh

Blower Ol fill Cap

Blower & Engine Exhaust

Radiator Drain

Water Input Quick MMsconnect 10 Cat Pump

Table 15-4
Major Components

Water box

Low Pressure Pre Heater
Water Pump

Water Box Scresn

Clhteh

Waste Tank

High Pressure — Pre Heater
Thermal Accumalator
Orifice Bypass Screen
Solutios Container

Einetic Pump

Termunal Roard

Enpmea Mufiler

Triverler botor

Wacoum Blower
Automative Alfenator

I 2V Battery

Fuel Pump {Gasoling)
Filter (Grasolume)

Starter 2olenadd

Waste Tank Lid

YVacuum Tes

Blower Balts

Lint Boreen — Waste Tank
Blawer Adjustment Brackets
W aguum Hose Assembly
Silencer Assembly

Water Temperature Dutput Block
Water Pump Belt
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P30
P-31
P-32

P-13
P-4
P-33

44-E514
2910176
16-2400

2909944
05195
Lo TTR

Alternator Belt
Adternator Belt Guard
Yacuum Breaker

Exhanar Manifold
Purap Stand
Engie Asmembly

5.3, 10-1
5.3
51.9-1, 10-]

5
Ti-1
5-2

15



