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Equipment Specification Information

Machine Specifications

Engine: Kohler Command VX 22 H.F. (675 o)
energy efficient industrial air cooled engine.

Vacuum: Series 4900 Ultra-Whisper Vacuuim
Blower System creates up to 400 cfm airflow, with
340 cfm at 10" Hg.

Heater: MAXTEMP™ High Efficiency Fuel Ol
Heating System maintains 250°F {121°C) at carpet, with
over 2.1 gpm (7.56 {pm) of cleaning solution flow. Main
tains 200°F at a constant 3.0 gpm water flow for hard
surface pressure washing

PUMP: CAT Solution Pump produces adjustable pres-
sures up to 1500 PS.L (86 bar) with water flow up to 45

for protection,

Usable 70 Gallon {263 liters) Marine Alumimem
Waste Recovery Tank.

Harmonic™ Noise Reduction And Tone Control
System for quieter performance.

Construction

- Industrial Grade Marine Aluminum Frame
- Powdered Epoxy Coated Finishing Paint
- Industrial Rated Fittings, Bolts

- Centralized Positioning Control Panel

- Machine Safety Enclosure

Instrumentation

Advanced Chemical Feed System
Inlet Water Control System
Cleaning Solution Pressure Gauge
- Pressure Regulator

Tach/Hour Meter

Wolt Meter

- Vacuum Gauge

Clutch Control

Temperature Control

- High Temperature Safety Pressure Release

Dimensions: 25 W x 417H x 407°L
(63 5cm Wx 10dem H x 102cm L),

. Weight: 540 Ibs (245 kg)
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gpmm (17.03 fpm). With clutch system and thermal bypass

Performance Enhancing Features

v MAXTEMP HIGH EFFICIENCY
HEATING SYSTEM

(Patent Pending) Uses a double pass tight wound coil

technology that uses 50% less fuel to produce 30%

more heat. ( Steam Way Exclusive)

v HARMONIC ™ NOISE
REDUCTION AND TONE
CONTROL SYSTEM

A new noise muffling technology that not only re-

duces the overall decibel level, but also eliminates

the most prominent level of annoying tones.

v FOCUS ON SAFETY

Machine design and engineering features include betier
exhaust directional control mechanisms, reduced exhaust
emissions, and access safety panels.

v CONVENIENT TO SERVICE
Design CAD programming make all areas of the ma-
chine easier 1o access for service and maintenance
work. Evervthing is accessible from the perimeter.
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STANDARD FEATURES

The Equinox 7200} is power packed with performance enhancement
features that bring together worldwide technology and create world class
performance in a smaller, lighter, safer, and guieter package. It brings
together all the features you want, without sacrificing the cleaning, sani-
tizing, and drying performance you really need.

With redesigned and engineered front instrument panels and power drive
systems, the Equinox 7200 provides you with cleaning performance
unparalleled in the industry.

It also introduces entirely new technology in heating and noise reduc-
ton never before used in our industry. Safety of operation 15 enhanced
by many features. Removable side access panels provide safe operation,
while also allowing ease of access for maintenance. Directional control
over exhaust emissions, as well as tight wound heating coil technology
are just a couple of the built-in safety and efficiency features.

Standard Starter Kit

Optional Enhancement Features

« Steam Way EQUINOX 7200 ¢ M) (379 Lirers ) or 3000190 irers ) Giallon Usable
Cleaning Plant Marine Aluminum Recovery Tank

2" (305 cm) Stainless Steel “Protection Shield” * High Performance Waste Water Pumping Syhtt"‘
Scrub Wand * Hose Reels

= |00 {3005 meters) Lightweight High Pressure and
Temperature Solution Hose

o 100" {305 merers) Industrial Vacuum Hose

= 50" (15.2 merers)Water Hose With Input Valve
Assembly

* Two Fuel Tanks with Hoses

¢ 265 litgrs) Gallon Maring Alurminum
Waste Kecovery Tank

* Hardware For Installation

* Machine Operations and Maintenance Manual

* Platinum Plus™ Protection Plan Warranty

* Steam Way Cleaning Procedures Manual

= 5 Gallon (/8.9 fiters) Solution Container
with Connection Line

Authorized Steam Way® Distributor:

» Auxiliary Water Tanks
¢ [Dual Wand Conversion Kit
« Truck Pan
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SECTION 2
INTRODUCTION

The Steam Way EQUINOX 7200 Truck Mounted Carpetand Uphelstery Cleaning Unit by Steam
Way International, Inc.. is built for simplicity and ease of operation, plus low maintenance. Even
though simple to operate and easy to maintain, it delivers a superb job on carpet and uphalstery
cleaning along with the ability to perform as a high pressure steam cleaner.

This unit comes with the newest innovations of Kohler Engine technology. The power plant is
a 22 horsapower Command V twin cylinder engine with hydraulic operated over head valves.
Overhead valves yield a higher compression ratio which will cause more complete fuel
combustion, even burning for greater fuel efficiency and almost no carbon buildup. The interval
between oil and oil filter changes are 100 and 200 hours respectively, which makes routine

maintenance a breeze!l The engine iz equipped with an oil Sentry® switch to stop the engine
in the event of low oil pressure,

The new 7200 unit comes equipped with an automotive alternator and clutch operated pump,
that can be turned off when water pressure is not required.

The model 7200 uses a fuel oil burner that heats the water. The recommended fuel is kerosene
with a consumption of approximately one-half gallon per hour. The temperature is thermostati-

cally controlled and has a safety device, the water flow switch, which allows the heater to fire only
when water is moving.

The standard waste recovery tank holds 70 gallons of water, with an optional 100 gallon waste
tank available. Itis made of aluminum and has baffles for reinfercement and reduced splashing,
A screen mounted inside the tank insures that no debris can ever enter the vacuum blower. A
cutoff switch is installed near the top of the tank to stop the angine when the tank is full to prevent
a blowover. A 2 inch dump valve allows rapid dumping of waste water from the tank.

Remember that water does freeze at 32° F: so whether or not the unit is in use, in transit, or
parked, it MUST be protected from freezing.




SAFETY

. This portion may be the maost important in your manual. It is our desire at Steam Way
International that you have many years of satisfactory use, with no injuries to the operator,

maintenance personnel, customers or onlookers, If the operator uses good safety practices,
the likelihood of injuries will be minimal.

Carbon Monoxide is emitted by the gasoline engine and could become lethal if the unit is
operated in a confined area. Carbon Monoxide is odorless, colorless and can cause death
ifinhaled. Never run the engine in a closed garage or similar area. Look for and consider the
following:

Location of the vehicle

Wind direction

Dizziness

Unexplained headaches

Symptoms of others who are exposed to this situation

moom»

Hot exhaust tubes will cause burns to the hands and arms if touched while they are hot.

These are all confined to the machine interior, but when performing service or maintenance,
use much caution,

Maoving parts can cause injuries if safety precautions are ignored Always keep loose clothing
away from pulleys, belts and shafts when maintenance procedures must be perfarmed with
the engine operating. Loose clothing can become tangled and caught in the machine's
moving parts and can pull the hand or arm into pulleys or belts, causing personal injury,

The battery contains sulfuric acid. To prevent acid burns, avoid contact with skin. eyes and
clothing. Batteries produce and explosive hydrogen gas while being charged. To preventa
fire or explosion, charge battery only in 2 well ventilated area. Keep sparks, open flames
and other sources of ignition away from the battery at all times.

Gasoline is an explosive fuel. Gasoline is extremely flammable and its vapars can explode
if ignited. Do not fill the fuel tank while the engine is running, since spilled fuel could ignite
If it comes in contact with sparks. When removing the fuel cap to fill the tank or venting the
tank. Use extreme caution to assure that no cigarette smokers and other live flames or
sparks are near. If gasoline comes in contact with the skin, wash it off immediately.

Kerosene is also a fuel that should be treated with respect, but is not nea iy s0 volatile as
gasoline. Use the same precaution with kerosene as discussed in the paragraph above.
The kerosene tank should be vented during operation.

- This unit uses a 12V DC power for the engine that has high vaoltage spark plug leads, like
that of an automobile. Use the same eiectrical safety precautions observed on an automo-

bile. A high voltage ignitor is used to produce an arc to ignite the fuel in the burner. Much
care should be used to prevent electrical shock,




SECTION 3
INSTALLATION OF UNIT

The unit can be either side-mounted or rear-mounted. In either location, it is imperative that the
exhaust scoop outlet be located visibly outside the van's interior. There are two very important
reasons forthis, firstto protect cccupants that might be in the van's interior, and secondly to keep
the hot exhaust air from entering the engine's intake. Also, make sure that when the exhaust
scoop is pushed in so that the van doors will close.,

Closely inspect that all is clear beneath the vehicle before drilling holes to bolt the unit to the
vehicle. Look for such things as gasoline tanks, brake and gas lines, and cross members: and
be certain that no damage will result when drilling heles at that spot.

Install your unit in a safe manner, securing the unit so that in the event of an accident, the
machine will not advance into the driver or passengerseat. A minimum of three 3/8” bolts should
be used with large washers used beneath the floor of the vehicle, so that the bolts will not be
pulled through the floor in the event of an accident.

Since the waste tank is not attached to the basic unit. its location can be where desired or

applicable. It must be secured as described in the previous paragraph for the machine, using
the four bolts to secure the tank. Other equipment in the vehicle should be secure while the
vehicle is in motion.

To maintain cooler operating temperatures in the van, a roof vent may be installed, Roof vents
are available through your Steam Way distributor or Steam Way International.




SECTION 4
PREOPERATIONAL INSTRUCTIONS

Before starting the machine, several operations must be complied with:

-1

Fill the gasoline tank (red) with regular unleaded fuel, 87 octane or higher (Kohler's
recommendation). The connection hose has a female connector that connects to Point
H-1 (Figure 4-2) on the left side of the machine, Fill the kerosene tank (green) with
recommeanded kerosene or #1 diesel fuel. With its connecting hose which goes to Point
H-2 (Figure 4-2), bleed it by pushing the male connector against something solid: and
by pumping the squeeze ball. All air can be dispensed before making connection to
female connector H-2 (Figure 4-2).

CAUTION:

For safaty, always leave the supply hoses on the fuel tanks. When it is necessary to
remove a tank for filling, remove the hose at the quick disconnect (H-1 ar H-2) an the side
of the machine. In this way, no incorrect connection can be made. Gasaline must pever
be applied to the heater, nor kerosene to the Kohler engine.

Condensation of water in the burner fuel tank causes a rapid deteroration of the fuel
pump. As condensation of water in the fuel tank cannot be prevented, the addition of 3
fuel additive is suggested. A standard gas-line antifreeze may be used at 2 ratio of 2o
4 ounces per & gallons of fuel. The additive is available under many brand names, ong
of which is Heet®. Another very effective method of removing water from the tank is by
dumping the fuel accasionally, especially when the tank is very low on fuel; and by rinsing
with a pint of clean fuel, this will remove water and debris from the tank,

Throughout this manual you will find reference numbers on figures, diagrams and
drawings. These reference numbers are listed in: Tables 14-1 Controls: 14-2 Gauges;
14-3 Hook-ups, drains and hosas: 14-4 Majaor components.




4-2

4-3

4-5

FLUSHING PROCEDURE (Before first start-up)

Before filling the water holding tank (P-5, Figure 4-2), disconnect the Q.D. {H-11, Figure
4-2), then connect the water hose assembly that was supplied with the starter package,
to the female Q.0D. ofH-11. Tum the warm-up valve C-23 Fig 4-3 to the on (open) pesition.
Mow, turn the water on with the input valve assembly that is plugged into

H-11, and the water will flush out antifreeze or stale water that was in the machine during
shipping. Within a few seconds, clean fresh water will be observed at the peint C-23 Fig
4-3 which will indicate that the flushing procedure is complete. Reconnect H-11 to the

water holding tank (P-5) and insert the water input valve assembly to H-3 to fill the water
holding tank.

With the input valve assembly and garden hose attached to the water faucet, you now
must fill the water holding tank (P-5) by inserting it into H-2 (Figure 4-3). When the tank
is filled to a predetermined level, the float control valve (C-13) will shut the water off.

Fill the chemical container (P-18) with the desired cleaning agent premixed as instructed
by the chemical manual suppiied with your standard basic starter kit. Connect the
chemical line from the chemical container (P-19) to connector (M-8, Figure 4-2).

Pull the exhaust scoop to the QUT position. N TEITINTHE INPOSITION!
(H-3 Figures 4-4)
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FIGURE 4-3

Bl Unit Front View
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FIGURE 4-4
" Unit Rear View
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SECTION 5

. OPERATING PROCEDURES

5-1 PREOPERATIONAL CONTROLSETTINGS
Control Mumber Figure et To
Engine Ignition Switch c-1 4-3 Off
Engine Throttle c-2 4-3 Closed
Engine Choke C-3 4-3 In
Heater Switch C-4 4-3 Off
Temperatura Control C-5 4-3 Desired Temp
Dump Valve H-10 8-1 Closed
Soap Flow Meter C-7 4-3 As Desired
Fressure Regulator C-6 4-3 As Desired
Exhaust Scoop H-13 4-4 Out
Pump Switch c-21 4-3 Off
Warm-Up Valve C-23 4-3 Off

3-1.1 Check engine oil, blower oil and Cat pump oil levels

5-2 STARTING

5-2.1 Connect input water to H-3 (Figure 4-3) and turm on
5-2.2 Attach vacuum hose from H-5 (Figure 8-1) to cleaning tool.

5-2.3 Connect the high pressure hose, that delivers solution to the cleaning tool, to H-4.
If it is the first job of the day, turn the warm-up valve to warm-up {open) for 2 or 3
minutes to discharge possible rusty water from the heater coils. The flushing
procedure in paragraph 4-2 will accomplish the same, The warm-up valve when on
will allow the heater to operate, if the temperature control (C-5) is still caliing for heat.

5-2.4 The engine is now ready to start, Open the throttle slightly. Pull the choke closed

(if engine is cold). Turn the ignition switch to the start position. When the engine
starts, push the choke back in.

5-2.5 Bring the engine up to operating speed (2650 RPM) as displayed on the tach hour
. meter (G-27,

14




5-2.5A

3-2.6

5-2.7

2.8

Turn the pump switch on. Observe whether the green light (G-7) is it

With the warm-up valve C-23 Fig 4-3 in the open position, the movement of water can
be observed, and the pump can flush the heater colls. This would constitute water
flow, and the heater operation could be tested at the same tima.

Tum the heater switch (C-4) on and sefectthe desired safe cleaning temperature with

the temperature ocntrol (C-5). The burner should NOT come on until water is made
to flow and the red solenoid voltage light is on (G-G).

The soap solution control {C-T) may have to be reset after the carpet procedure cleaning
operation bagins to get to the desired results.

RUNNING

Control Number  Figure Position

Engine Ignition Switch c-1 4-3 OM

Engine Throttle C-2 4-3 OPEN to (2650 RPM)
Engina Choke C-3 4-3 IN

Pump Switch C-21 4-3 ON - Green light
Heater Switch C-4 4-3 ON for heat
Temperature Control C-5 4-3 As desired

Pressure Regulator C-6 4-3 Set desired pressure

DC Volt Meter G-4 4-3 IN - Green
Warm-Up Valve C-23 4-3 On for flushing and pre-heating
ERESSURE EXAMPLES

A. Pressure Washing 1000 p.s.i. (1250 MAX)

B. Carpet Cleaning 425 p.s.i.

C. Upholstery Cleaning 175 ps.l.

Soap Flow Meter C-7 4-3 As neadead

Dump Valve H-10 8-1 CLOSED
Vacuum Relief Breaker C-17 8-1 Factory Adjusted to 13 Hg

13




531

5-3.2

5-3.3

5-4

4.1

5-4.2

54.3

5-4.4

5-4.5

5-4.6

During the cleaning operation or water recovery operation, if the engine stops

suddenly, it is likely that the waste recovery tank has filled, and the float switch
(C-16) has stopped the engine.

Observe closely the fuel guantities during operation, especially during big jobs.

Pay close attention to the amount of soap solution in the solution container (P-19).

Running out of solution will result in a loss of pressure and could do serious damage
to the water prassure pump (P-3)

When this unit is used for water extraction QNLY , the pump switch (C-21) MUST ba
turned off and the heater switch (C-4) must be off,

SHUT DOWN

Tum pump switch off (C-21).

Turn heater switch (C-4) off,

Last job of the day or after a blowover, allow about 1 or 2 pints of water to be drawn
Into the blower oiler (H-12 Figure 4-3) slowly. Allow the blower o air dry for
approximately 3 minutes. Then apply a small amount of light weight il or spray WD-
40 for into the oiler for 5 - B seconds.

Move engine throttle control (C-2) to idie.

Turn ignition switch (C-1) to off.

A, Refrieve tools from job site and store,

B. Disconnect vacuum hose and place in vehicle.

C. Disconnect pressure hose and roll it up or store it

In cold weather, use the most expedient method to get hoses and tools into the
vehicle to keep from freezing.




5-4.7

5-4.8

Inspect the waste recovery tank.

A Drain when and where appropriate. NOTE: Dumping waste water in the street
is prohibited by law in some areas, Check with local authorities.

B. THOROUGHLY CLEAN THE LINT SCREEN. This system
must be free of lint to perform optimum cleaning and

drying.

C. Rinse out the waste tank FREQUENTLY while the dump valve |s open.
Disconnect the water input valve assembly from H-3 to rinse the waste recovery

tank while the water input hose is still connected to the water faucet.
D. Turnwater faucetoff, relieve the pressure in the hose roll up and place in vehicle.

Push the hood scoop in so the door will close,

* VERY IMPORTANT
This is the most abused maintenance procedure
observed by machine technicians.

17



6-1

6-3

6-4

6-5

SECTION 6
WATER FLOW SYSTEM

The water pump (P-3) has two reservoirs of liquids to draw from. (A & B below)

A. The water holding tank (P-5), which is continuously refilled by the water input
hose assembly. The hose assembly is attached to H-3, a female Q.D. in front of
the machine.

B. T i ion r (P-19), which contains the premixed solution
required must be attached to the machine at (H-6 Figure 6-1) the solution
connection. Failure to connect this hose o the chemical container will allow air
to be drawn into the system, which will cause a loss of water pressure and could
cause damage o the pump.

C. When the pump switch (C-21) is tumed on . the clulch is engaged and starts the
action of the pump.

When a demand for water by the pump (P-3) Is made (cleaning tool turned on or
warm-up on), water and solution will be drawn from the two tanks mentionad above.
The amount of detergent solution is controlled by the visi-fioat contraf (C-7).

Chemicals are drawn into the 4 way cross connector just prior to entering the water pump
{P-3). Mote that a one way check valve (C-14) is installed in the chemical line just
before the mixing tee. This will preventwater from backing into the solution container
when water is forced into the mixing tee during special testing or flushing procedures.
Water is normally drawn inlo the water pump from the water holding tank {P-5).

As the Cat pump (P-3) is being driven by the engine, three plungers are drawing
water and solution on the back stroke and is pushing or pressurizing water on the
forward stroke, This causes a movement of approximately 3.5 gallons of watar per
minute. The water goes from the output of the pump, located on the discharge
manifold, and flows to the pressure regulator (unloader C-6)

It iz very important to note that the oil level sight gauge which has a red dot in the
center is for checking the oil when the unit is NOT in operation. The oil level should

be adjacent to the red dot. The Cat Pump (P-3) uses a special Cat Pump Oil (Part
#4810108),




6-6

6=T

&-8

6-9

6-10

As the water reaches the pressure regulator (C-6), back pressure is produced,
causing the excess water fo bypass back to the pump; however, the pressurized
usable water is directed through the water flow switch (C-8) then into the heater coils
and out through the heater output block (P-22) where tempearature sensing is done
and then to the pressure out connector (H-4). Note that a gauge line is connected to
the water flow switch (C-8) so that the water pressure can be monitored on the water
pressure gauge (G-1). NOTE: Water pressure can only be read on the gauge when
the cleaning tool is turned on and water is flowing.

With the adjustment lug on the regulator (C-8), you may adjust the pressure to any
desired pressure, within the limits of the pump and regulater (1250 PSI maximum).

As the water leaves the heater coils (P-8), it passes temperature sensors for the
temperature gauge (&-3) and temperature control (C-5). The water exits the

machine at the male connector (H-4}, and is sent to the cleaning tool via braided high
pressure hoses.

CAUTION: When the cleaning tool is not in use (l.e., drying, moving furniture), the
pressure regulator is bypassing all of the waler causing a rapid increase in water
temperature in the pump, which will cause damage to the pump. The Cat Pump
manufacturer suggests that a limit of S1X MINUTES is maximum for this situation.

A Thermal Protection Valve (C-18) will protect the system for situations where the
operator many not ocbserve the six minute limit mentioned above. When the
recirculated water reaches a temperature of 145°F (still safe for the pump) the
thermal valve (C-18) will open, dispensing the hot water into the waste tank (P-9).

The pump will draw cold water from the water holding tank (P-5) to cool itself to a
safe temperature.

19
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T-1

T=2

T-3

T-4

7-5

SECTION 7
HEATER SYSTEM

When the Kohler engine is running at operating speed, the alternator produces
12 Volt DC from (P-26 Fig 10-5) the charging system (automotive alternator). This
supplies power for recharging the battery and providing power to run the components
of the burner system. Please refer to Figure 7-2 as you read the operation of this
heater circuit.

The components of the burner system that require 12 Volt DC are: the fuel solencid
{C-10), the igniter module (P-15), overheat safety solenoid (C-24), cooing fan {P-
29), and the DC motor (P-11). They are also protected by a circuit breaker (C-19,
Figure 7-2) with a reset button. Circult breaker C-20 protects power to the over heat
protection circuit.

Power for the heater circuits is taken from the starter solenoid terminal. Two sources

of power Is required for this.

A, 12Volt DC applied to the 25A circuit breaker (C-19) from the 2 wire connector
(P-32).

B. 12VoltDC applied tothe 15A circuit breaker (C-20) the yellow wire from the 2 wire
connector (P-32).

Mote that the main power to run the heater circuits is received from the 25A circuit
breaker (C-19) and sent through the safety relay (P-30) via contacts 9 to 3 for power
to the heater switch (C-4). When the heater switch is tumed on power is sant (o the
temperature control {C-5), the green light (G-9) and to the bottom contact of the
terminal board (P-31) via a red wire. The red wire continues on through a 3 wire
cannactor (P-33) which supplies a 12 Volt DC to run the fan & fuel pump motor
{P-11} and the ignitor cooling fan (P-29), The components of the heater, the motor

(P-11), ignitor fan (P-28), ignitor (P-15) and the fuel selencid (C-10) all share a
commaon frame ground.

The high voltage ignitor (P-15) gets its power from the temperature control (C-5) if
the control is demanding heat (tumed up). Using Figure 7-2 follow the yellow wire
from the temperature control (C-5) to the 3 wire connector (P-33) where the ignitor
lead comes oul as a red wire to operate the ignitor. When the desired temperature
has been meet no power will be applied to the ignitor. When the ignitar is on it produces
high voltage which will cause an arc of electricity between alectrodes of the burnar

2y
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7-8

The fuel solenoid circyit is some what more involved than the above mentioned
cireuits but with the use of Figure 7-2 you will find it quite easy to follow through. When
the heater switch (C-4) is on, power is sent to the temperature control (C-3). When
heat is required (switch closed)) power is sent to the terminal board (P-31} to the top
satof contacts following from left to right the power will be sent to the water flow switch
through black wire in the gray cord, If water is flowing power will pass through the
closed contacts of the water flow switch and sent back through another black wire
of the gray cord to the second from top set of contacts of the terminal board (F-31)
from right to left, coming out via the orange wire which goes through the 3 wire
connector (P-33) to energize (open) the fuel solencid (C-10) allowing fuel 1o be
ignited by the spark produced between the high voltage electrodes. When power is
available for the fuel solenoid the red light (G-6) will be lit.

Over temperature protection circuit, The second source of power mentioned in
paragraph (7-3 B) above is used as a safety devise to tum the heater off and unload
hot water in the unlikely event of a heater malfunction. If this condition should appear
the water temp gauge (G-3) has a grounding circuit providing a ground if the
temperature gauge expeniences a condition above a preset value, Refer to (Figure
7-2 or Figure 10-6) starting with the 15A circuit breaker (C-20), note the yellow wire
that goes to the safety relay (P-30) contact A and 4. If the termp gauge (G-3) becomes
grounded {excessive heat) this circuit will become energized. contacts 1 and 3 will
magnetically be pulled down to 6 and 4 (as shown in Figure 10-8). When contact 4
is down power will exit the relay via contact 7 and a biack wire will supply power
through the terminal board (P-31) to the safety solenoid (C-24) to dump hot water that
exist within the heating system. When the other set of contacts of the relay (P-30)
have bean pulled from contact 3 {0 & the main DO power 1o the heater circuit will be
grounded, causing and overload to the 25A circuit breaker {(C-12) making all heater

circuits to be inoperative until cause for the problem has been determined.

The burner will turn off automatically when:

A. Water ceases to flow (C-B) when the tool is off.
B. Temperature demand has been met (C-5).

C. Heater swiltch is turmned off (C-4)

D. An overheat condition exist

To gain access to the high voltage ignitor item P-15 Fig 7-4, remove the four
{4) screws that secure the ignitor to the fan housing. Caution: High voltage is beaing
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7-10

7-11

7-12

produced when he heater switch is on and the thermostat is asking for heat. The high

voltage is sent to the burner gun electrodes. item 20 of Figure 7-1, by the two red high
voltage leads.

Fuel pressure can be changed by turning the adjusting screw C-15 of Figure 7-4.
Each 1/4 turn will increase or decrease fuel pressure by approximately 3 to 4 PS|
(clockwise increases counter clockwise decreases).

The air (oxygen) being drawn into the burmner assembly can be adjusted by two
methods. At the bottom of the fan housing is an adjustable lever, iterm 39 of Figure
7-1, which will increase or decrease the opening for air to be drawn into the bumer
by the blower fan, item 35 of Figure 7-1. A locking screw is used to secure the
adjustment lever, (C-11, Figure 7-1).

Another lever located on the top of the fan housing assembly, item 28 of Figure
7-1, 12 a damper in the air channel. It is factory set for approximately 50% open. The
lever iz parallel with the damper in the air channel.

Ifit is set cross wise, i.e., _@ _ minimum airis allowed to flow. If the lever is setin
line, i.e., with the air channel 8=  maximum air is allowed to flow. NOTE:
Small adjustments make large temperature changes. The initial setting for this

adjustment is approximately 50% open'closed. Awhite line has been drawn to show
the approximate 50% open/close position,

A bleed valve (C-8 Figure 7-4} is located on the fuel pump (P-13). When the need
o bleed air from the pump is necessary, follow the instructions below:

A. Tum the heater switch (C-4) on.

B. Use a 3/8" wrench to tum the bleed valve (C-9) counterclockwise slightly, and
this will discharge the air and fuel out through the rubber tube fo the bottom of
the machine where a cup or container can catch the discharged fuel,

Turn the bleed valve fully clockwize after a few seconds

Turn heater switch off.

E. Test run unit to see if bleeding the pump comected the situation.

o0

Electrode spacing is shown on Figure 7-3.
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T-14

The fuel pump (P-13 Figure 7-4) contains a very fine mesh fuel strainer to ensure that
no debris can enter the pump. To gain access to the strainer, remove the four (4)
screws that hold the cover for the filter, located on the top of the pump. After

inspection or cleaning, retighten the screws securely. A new gasket may be required,
part # W53778801.

The brushes on the DC motor (Figure 7-3) must be checked every 200 hours for

wear, Failing to change the brushes when wom may cause sericus damage to the
motor. The part # for new brushes is W31862-001,
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FIGURE 7-1A Part |l

Parts Breakdown

Reference # Description Part #
I A Heater Housin
2 Insulation disc {Soft) SO78715
3 Insulation Disc (Rigid) SOTRT26
4 Coil, Heat Exchanger SOTRT29
5 Coil Head with flute - SO78731
6 Fuel Line High Pressure 911-918N5 SOTE6E4
7 Top Cover 5078640
B Ignition Cable SOTET20
Not Shown Ignitor Plate Part of Junction Box
10 High Vollage, Ignitor Mount (P-15) 4209671
Not Shown Juncuon Box, Ignitor Mount 3952016
12 Connector Igmition Cable SOTE713
13 Fuel Line Connector Bolt (Hollow) SOTR6TT
14 Seal Washer Copper SO78378
15 Fuel Line Coupling SOT8674
16 Disc Bumer Head SOTETIR
¥ Nut 4mm {Electrodes) SO7T8A5T
18 Washer 4x9 mm SO7RA58
19 Fuel Nozzle Coupler S078652
20 Electrode [gnition SOTET1S
21 Screw (Electrode Mount) SOTR6AD
22 Nozzle Burner d1-5A08-3
23 __Diffuser Head SOT78662
24 Screws, Diffuser Mounting S078A6]
27 Fuel Solenomd (C-10) WG 1)
28 Adr Adjust Lever (Top)
30 *Kerosene Fuel Pump (P-13) W OOGOE-001
3l * DC Motor (P-11) 42008660
33 Set Screw Blower Wheel SOTE629
34 Flange Motor Mount 3951983
35 Blower Wheel (Fan) SOTRET34
360 Washer 18 - 24 mm S07RE63
X Lock Nur SO7RTIE
38 Bumer Head {Complete) S78665
39 Air Adjust Lever {Bottom) 2GRS
40 Air Adjust Locking Screw (C-11} Metric
no ref # Burner mounting plate (Bottom) 190975 |
no ref # Bumer mounting J Bolt 4009354
4] Kev Motor/Fuel Pump 3952050

*Kerosene Fuel Pump An DC Motor

When Replaced As An Assembly L9077 S
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FIGURE 7-3
Bumer Electrode Spacing
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8-1

8-2.1

8-2.2

SECTION 8
RECOVERY SYSTEM

If it could be determined which specific pan of the cleaning process {pressure, heat,
of vacuum) is the most important one, probably the recovery (vacuum) would head
the list. Even with the superb water pressure, cleaning agents and heat, if you can't
recover soll that has been dislodged, the cleaning process has NOT been accom-
plished. A thorough knowledge of the recovery system Is very important to keep this
systern at its peak performance.

The vacuum blower (P-2, Figure 8-1) is the heart of the recovery system. VWhile the
engine operates at 2650 RPM, it turns the blower shaft at a stepped up operating
speed. This causes the Sutorbilt blower to pull a large volume of air. When the engine
is running at 2650 RPM, the blower will be tuming approximately 3375 RPM.

To sustain long life for the vacuum blower, it must be serviced properly. The gears
must be lubrcated with gear oil (Lubriplate #4) and beanngs must be greased (630
AA Lubriplate). The maintenance check list (Figure 11-1) suggests the frequency for
servicas and the part number of the recommended product.

The level for the oil in the gear case can be checked by observing the oil level gauge
(G-5) of Figure B-1. If the window is black the oil level is sufficiently high enough. The

two grease fittings for the bearings are located on the opposite side of the blower
near the drive shaft. NOTE: Paragraph 8-2.1 above.

In referring 1o Figure 8-1, it shows that air enters the waste recovery tank at H-5 by
attaching vacuum hoses, and is emptied Into the waste recovery tank (P-8). At this
point, water, soil, and debris are dropped to the bottom of the tank. but the air

continues on into the vacuum blower (P-2). With the positive displacement actian
ofthe blower, the airis pushed into the silencer (P-12). The silencernotonly receives
the air from the blower, but also receives the exhaust from the Kohler engine. All of
the air and exhaust are expelled into the exhaust scoop on top of the machine along

with output of the heater burner assembly (P-6). All of the gases are exhausted away
from the machine and vehicle.




B-4

8-6

8-7

A vacuum relief breaker (C-17) is installed on vacuum "T" (P-27 Figure 8-1). The
vacuum breaker is normally set to approximately 13 hg. To readjust the break point
the spring on the breaker can be made lighter or looser as desired. As adjustments
are made, monitor the vacuum gauge (G-8) for the desired inches of mercury Hg
to be set in. NOTE: Adjust with full vacuum load {vacuum input covered (H-5).

To check the recovery (vacuum) system to ensure peak performance, inspect the
following:

A, Clean lint screen (P-14).

Dump valve closed (H-10),

Seal around the lid of waste tank (P-9).

Condition of vacuum hoses and cuffs.

Inspect the cleaning tool for clogged air passage

m oo

After a known blow-over (dirty water being pulled into and through the blower), the
impellers should be cleaned and oiled. Open the blower ailer valve (H-12) and allow
water from the water input hose to be drawn into the blower at & slow rate, After

approximately one or two pints of water has been inserted into the vacuum blower.
allow the blowaer o air dry for about three minutes. After the blower has dried, insert
a small amount of oil or spray WD-4 into the blower to lubricate the impellers. Oiling

the blower after the last job of the day is highiy recommended to preserve the life
of the blower and to prevent lock-up due to rust,

A float switch (C-16) is installed in the waste recovery tank (P-3), to cause the angine
to stop just before water would be drawn into the blower. This prevents dirty water
from entering the blower which would be thrown out through the silencer and vent
system. The float switch grounds out the ignition modules causing the angine to stop.
NOTE: if this condition should occur drain all of the water from the tank.

CAUTION: DO NOT LET THE BLOWER PULL ANYTHING INTO THE TUBE, (le.,

LOOSE OBJECTS, ETC.) SERIOUS DAMAGE WILL RESULT,
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9-1

8-3

9-4

SECTION 9
BELT AND DRIVE SYSTEM

The Kohler engine shaft has two double V" pulleys. The inner double "™ pulley drives
the alternator and the water pump. The outer "™ pulley drives the vacuum blower by the
use of matched twin balts (they are only sold in sets of twao). Should it become necessary
to remove a pulley from the engine shaft or blower shaft, remove the two allan scraws
which are 180" apart then insert one screw in the odd hole whera no screw was located.
As the screw is tightened this will cause the pulley and bushing to sperate so that the

pulley can be removed. Added security is assured by the use of reclangular key between
the shaft and the bushing.

The blower shaft has one double ™™ pulley that is secured to the shaft in the same

manner as the engine in paragraph 8-1 above. Any time itis anticipated that a pulley may
have to ba removed, make exact measuramant of thair present location, so they can be
replaced to the same location on the shaft. Failure to follow these instructions will cause

a misalignment between companents which will decrease beltlife and cause excessive
vibration,

Belt Replacement can be accomplished by loosening the 4 blower mounting bolts,
then loosen the two jack screws on the blower mounting brackets (see Fig 8-1) so
the vacuum blower (P-2) is moved closer to the engine, this will free the 2 belts that
drive the blower. If the pump belt (P-10) or alternator belt (P-24) is to be replaced
the same procedure is reguired because the blower balts must be removed in

preparation for replacement of these two components. After belt replacement, it is

very important to realign and tighten the belts by use of the jack screws of the blower
alignment brackets (Fig 8-1).

The water pump drive bell (P-10) can be tightened by loosening the water pump
mounting bolts so the pump can be moved either left or right as needed. Pay close
attention that a visual alignment is made as close as possible to provide longer life
for the belt. The alternator belt can be tightened by loosening the balt in the slotted
par of the adjustment arm, so the alternator can be moved in manner that will make
the belt tighter. Retighten the bolt securely when the proper tension is felt
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SECTION 10

WIRING SYSTEM

In this sectionyou will find the following diagrams:

1. Heater Circuit With Part Numbers {Figure 10-1)
2. Water Pump Clutch Circuit {Figure 10-2)
3. Gasoline Fuel Pump Circuit {Figure 10-3)
4. TachMour Meter Circuit (Figure 10-4)
5. Battery Charging & Emergency Jump Start  (Figure 10-5)
6. Overheat Proteciton System {Figure 10-5)

Explanation of the heater circuit was discussed in paragraphs 7-3 through 7-7 for
detailed information. When power is sent through the ignition switch {C-7) the contact

points will be listed with a diagram of that approximate location on the switch of this
Figure and others to follow.

The water pump clutch circuit (Figure 10-2) receives its voltage from the 154 circuit
breaker (C-20). The 12Volt DC power is sent to the pump switch (C-21) by a black
wire. When the pump switch is turned on the green lite (G-7) will light indicating power
has been applied to the clutch to cause the water pump to turn. A diode has been
placed in this circuit as a surge protector to protect switch contacts and light bulbs.

When the ignition switch (C-T) is on power will pass through the switch contacts B
to A as illustrated on figure (10-2), that supplies power to 15A circuit breaker (C-20).
For this fuel pump circuit the power is sent to the fuel pump (P-21) by a purple wire,
see (Fig 10-3) for complete details,

The tach/hour meter {G-2) will display the rpm of the engine when the engine is

running, and will display the hours operated when the key is off, The electrical hook-
up is lllustrated in the diagram of (Figure 10-4).

The baftery is recharged on your Equinox 7200 by an automotive alternateor (P-26)
which is more than adequate to supply all the DC power required for this unit. Refer
to Figure 10-5 as you study this circuit. |f the battery voltage is in need of recharging,
the alternators (P-26) voltage regulator will detect this situation and will recharge the
battery to the desired veltage potential. During the charging process the DC volt

£y




10-6

meter (G-4) can be monitored to assure that approximately 14 volts is being applied
to the battery. You will note that the ignition switch (C-7) must be on to get power (o
the DC volt meter and other circuits on the machine. At the bottom of Figure 10-5 an
illustration details all positions of the ignition switch, showing the input and all out puls
of the switch with position letters, wire color and destination of each.

Jump Start. Should it become necessary to jump start our unit an easy access cable
has been added to the positive (+) terminal of the battery, Simply hook-up jumper
cables from the good battery, connect the positive jumper cable to the positive (+)
emergency lead, then hook the negative (-} lead to a good frame ground of the
machine o supply power for starting the unit with a dead battery.

The over heat protection circuit is shown on Figure 10-8. It is shown in an overheat

condition with the overheat relay energized because the lemperature gauge (G-3)
has reached its maximum preset value. Read paragraph 7-7 as you review this
circult.
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11-1

SECTION 11
SCHEDULED MAINTENANCE

Your Equinox 7200 unit is a machine that has many moving parts; but with proper
maintenance they are designed for long life and relatively trouble-free service. The
key to this unit, as with any other piece of equipment, depends upon the type of
servica that it receives.

When you purchase an automobile, tractor or any other piece of highly technical °
equipment, you also receive a maintenance schedule; and all interested new owners
are eager to perform these procedures to insure good operation and long life for their
new investment. It is imperative that you follow the maintenance schedule shown
on Figura 11-1 and become thoroughly familiar with the individual owner manuals of
the specific components of this unit, located in the appendix of this manual. A
maintenance log should be started at the very beginning, so that accurate records
of service are readily available (See Figure 11-1 on page 77).
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SECTION 12
DESCALING PROCEDURE

The EQUINGX 7200, like any other unit, has the inherent ability to collect calcium
and other mineral deposits within the tubes, hoses and coils which will restrict the
water fiow within the machine. When this condition is noted or suspected, a very
simple and inexpensive method of descaling has been established.

ltems needed:

1.

A five gallon plastic bucket (45# Formula A container).

2. Atleast 1/2 galion of Descaler Chemical Part Number 9850100 (Quarts),
3.
4

. A high pressure hose or hoses, with the male connector removed from the end

A Descaler hose, Part Number 15-8002_

of the last hose,

Procedure: (See Precautions Before Using)

1.
2.

Mix 1/2 gallon of Descaler solution with five gallons of water in the plastic bucket.
Connect the high pressure hose or hoses to pressure out connection H-4 on the
machine, then remove the male end on the opposite end of the hose. (You may
desire to descale all hoses during the procedure. )

Connect the descaler hose (15-8002) to the female connector H-11 on left side
of the machine with the other end In the bucket of descaling solution. Tumn the
chemical control meter (C-7) off (fully clockwise).

Start the engine turn the pump switch (C-21) on and note that the solution is being
drawn from the bucket. When approximately 1/2 of the solution has been drawn

into the machine, put the open end of the high pressure hose into the bucket so
that the bucket will not become empty.

After approximately 25 minutes, you should observe that the return flow rate back
into the bucket has increased. This indicates that the procedure has been
effective and the descaling procedure is almost complete. Stop the engine.

45




6. MNow the descaling solution MUST be removed from the system. To accomplish

this:

a. Remove the descaler hose,

b. Reconnect H-11 to eriginal configuration.

c. Reinsert the input water supply hose to H-3 "water in" and turn on.

d. Start the engine and monitor the discharge coming out of the open high
pressure hose (male end removed). When clean water is being discharged
through the hose, the descaling procedure is complete.

PRECAUTIONS WHEN USING DESCALER:

CAUTION: CORROSIVE. USE THE FOLLOWING PRECAUTIONS WHEN USING
DESCALER.

Harmful or fatal if swallowed. Contains Hydrochloric Acid. Do not mix with other
chemicals. Do notuse on aluminum parts. Use only with adequate ventilation. \Wear respirator,
goggles and gloves when applying. Dispose of wastes properly. Apply only in well ventilated
areas. Avoid breathing spray mist or vapors, Avoid contact with skin. Keep out of the reach of
children at all imes, Avold eye contact. Aswith all chemicals, use only with adequale ventilation.

Professional chemicals should always be under the complete control of the technician at all
times.,

PLEASEREADMATERIALSAFETY DATASHEET BEFORE USING THIS PRODUCT.
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SECTION 13
TROUBLE SHOOTING

Kohler engine problems - See the Kohler Engine Manual, located in the appendix
of this technical manual. A list of Kohler Engine Sales and Service Centers is listed
in the back of the Kohler Manual. {See "machine parts” section of this manual)

Water pump problems - See the Cat Pump Manual, last paragraph, for diagnosis
and maintenance for the Cat Pump. The manual is located in the Appendix of this
technical manual, (See "machine pans" section of this manual)

For the information concerning troubleshoaoting the Sutorbilt blower, refer to the

Blower Manual, page 9, located in the Appendix Section of this manual. (See
"machine parts”™ section of this manual)

When trouble shooting the water pressure system of the EQUINOX 7200 unit, refer
to Figure 6-1 of this manual.

Remember that the system cannot draw water if an air leak exists in the suction side
of the pump. To check for air leaks, insert your garden hose assembly with city water
pressure applied into the female QD of H-11, Figure 8-1, while locking for leaks.

Restriction in the system will result in low or no water pressure.
To trouble shoot the heater system, refer to Section 7 of this manual. Insure that
adequate fuel is available, the Ignitor Madule is developing a spark, and that 12 valt

DC is applied to the fuel solenoid. (Red fuel solenoid light G-8)

Recovery system problems are covered in Section 8 of this manual.




SECTION 14

PART NUMBER REFERENCE LISTS

TABLE 14-1
Controls

CONTROL# PART NO. NAME FIGURE
G-1 K2509904 IGNITION SWITCH 4-3
c-2 43-9A11 THROTTLE 4-3
C<3 43-9A03 ENGINE CHOKE 4-3
c-4 42-2A11 HEATER SWITCH 4.3, 7-2
C-5 44-C027 TEMPERATURE CONTROL 4-1, 4-3
C-6 4144205 PRESSURE REGULATOR 4.3, B-1
C-T 4148110 CHEMICAL COMTROL 4-3, 6-1, T-2
C-8 42-1008 WATER FLOW SWITCH T2
c9 PUMP PART KERD BLEED VALVE 7-4
C-10 W100610 FUEL SOLENCID 7-14, 7-2, T4
et (METRIC) LOCK SCREW, AIR CONTROL 7-14, 7-4
C-13 2910029 FLOAT CONTROL, WATER 6-1

HOLDIMNG TAMK
C-14 4148505 CHECK VALVE, SOAP FLOW 6-1
c-15 KERO PUMP PART KERD FUEL PRESS ADJ. 74
C-16 42-1C11 FLOAT SWITCH, 8-1
WASTE TANK

c-17 16-2400 VACUUM BREAKER 4-1, 4-4, 81
C-18 C7140 THERMO VALVE 51
C-19 4209680 25 AMP CIRCUIT BREAKER 4-3,7-2, 10-8
c-20 4209679 15 AMP CIRCUIT BREAKER 4.3, 7-2, 10-2. 10-8
C-21 42-2812 PUMP SWITCH 4-3, 10-2
c-22 4146505 CHECK VALVE, THERMAL PROTECTION B-1
C-23 4141107 WARM-LIP VALVE 4-3, 61
C-24 4209677 OVER TEMP, SAFETY SOLENCID 4.1, 6-1, 7-2
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TABLE 14-2

Gauges
GAUGE PART NO, NAME FIGURE NO.
-1 44-C010 PRESSURE GAUGE 4-3, B-1
G2 K2544002 TACHHOUR METER 4-3, 10-4
G-3 4603122 WATER TEMP GAUGE 4.3, 7-2, §-1
G- 44-C035 DCWVOLT METER 4-3 10-5
G-5 PART VAC BLOWER OIL LEVEL SIGHT GAUGE 4-1, B-1
G-6 4200667 SOLENQID VOLT LIGHT (RED) 4-3 7.2
G-7 4200666 WTR PUMP ON LIGHT (GREEN) 4-310-2
G-8 44-C011 VACUUM GAUGE 4.3, B-1
5-9 420595688 HEATER SWITCH OM LIGHT (GREEM) a3 T2
TABLE 14-3
Hookups, Drains, And Hoses
HOOKUP PART NUMBER
POINT (Male)  (Female) NAME IFIGURE NO.
H-1 4131210 4132210 GASOLINE COMNECTION 4-2
H-2 4131210 4132210 KEROSENE CONMECTION 4-4
H-3 4131660 4132685 WATER IN CONNECTION 4-3, 51
Hed 4131420 PRESSURE QOUT CONNECTION 4-3, 51
H-5 PART WASTE TANK VACUUM HOSE CONNECTION B-1
H-5 4131260 4132260 SOLUTION CONNECTION 4-2, 5-1
H-T 41-1M33 CAP 38 EMGIME OIL DRAIN 4-3
H-8 PART BLOWER BLOWER OIL DRAIN 4-1, 81
H-4 C28625 CAT PLKMP OIL DREAIN 4-1
H-10 4142021 WASTE TANK DUMP VALVE 1
H=11 4131660 4132660 QD WATER HOLDING TAMK G-1
H-12 2809835 BLOWER OILER 4-3, 8-
H-13 3852000 VENT EXTENSION 4-1
H-14 3952003 VENT COLLECTOR 4-1, 4-4
H-15 4131680 4132660 WATER INPUT (FAMEL TO TAMNE) 4.2 71
H-18 41-1523 HEATER QUTPUT SWIVEL B-1

NOTE: FOR ALL HOSE PART NUMBERS REFER TO FIGURE 6-1A
(LOW PRESSURE HOSES ARE SOLD BY THE FOOT
THE LENGTH OF THE LOW PRESSURE HOSE IS NOTED ON THE DIAGRAM .}
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TABLE 14-4

Major Components

MAJOR| PART NO. NAME FIGURE NO.,
P-1 4300115 KOHLER ENGINE 4-1, §-1

P2 41-0B14 VACUUM BLOWER 4-1, §:1

P-3 4100153 WATER PUMP 4-1, -1

P-4 42-9M22 12 VOLT BATTERY 7-4, 10-5
P-5 2910023 WATER HOLDING TANK 4-2, 6-1

P-6 4603107 HEAT EXCHANGER 4-1, 44, 6-1,7-4
P-7 41-5C14 WATER FILTER 61

P8 K1205001 ENGINE OIL FILTER 4.2

P9 17-3001 WASTE TANK (70 GALLON) B-1. 8-1
P-10 4603104 PUMP DRIVE BELT 4-2, 8-1, 9-1
P-11 4209669 DC MOTOR 4-2 7-1A, 7-2, 7-4-8-1
P-12 2910037 SILENCER 4-2, 4-4, 8-1
P-13 W100808-001 BURNER FUEL PUMP 4-2, 7-1A, 7-4
P-14 16-1101 LINT FILTER, WASTE TANK 81

P-15 4209671 HIGH VOLTAGE IGNITOR MODULE 4.2 T-1A,7-2, 74
P-16 2810010 ENGINE EXHALIST MAMIFOLD 4-2. 9-1
P17 W3T15732 KEROSENE STRAINER Located in fuef pump 7-4
P-18 4300114 CLUTCH, WATER PUMP 4.2, B-1, 10-2
P-18 9980010 SOLUTION CONTAINER 6-1

P-20 5078734 BURNER FAN 7-14

P-21 41-0AB4 GASOLINE FUEL PUMP 4-1,10-3
P-22 1909808 HEATER OUTPUT CLUSTER 4-2B-1, 7-4, 81
P-23 4603120 BLOWER BELTS 4-2, 8-1, 91
P-24 44-E514 ALTERMNATOR BELT 4.2, 9-1
P-25 44-5C42 GASOLINE FILTER 4-3

P-26 42-0B08 AUTOMOTIVE ALTERMATOR 4-2, 7-2,8-1, 81, 10-2
P-27 2180011 VACUUM T 4-1. d-4, §-1
P-28 17-3100 LID 70 GAL. WASTE TANK B-1

P-29 4209670 FAN (IGN COOL) 7-2, 74
P-30 4209678 SAFETY RELAY 7-2

P-31 42-aM04 TERMINAL BOARD 7-2
p-32 SOC 42-5D10 PLUG 42-5011 PLUG 2 WIRE 7-2
P-33 SOC 42-5012 PLUG 425013 PLUG 3 WIRE 7-2
P-34 1902810 TENSION OR ASSYMBLY 4.2, 8-1, 9-1
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WASTE WATER DISPOSAL

WHERE SHOULD MY WASTEWATER GO?

Talk about a touchy issue. For many years, magarines, convention agendas, and newsletiers have been fillad with anticles
and speeches about the proper handling and disposal of industrial wastewater prodeced during the carpet cleaning process. What
can this suthor say that hasn't been sid before? Well, the truth of the matter s that most articles about wasiewater management
simply come down to “war stories™ of large fines being levied against some poor carpet cleaner and how if vou'll buy a wiste
pumping system all of your problems will be solved. We wish it were that simple

WHY DO WE DISPOSE OF WASTE WATER PROPERLY?

How big is the problem? According to Dr. Michael Berry, when he was with the U.S. Environmental Protection Agency,
wastewaler produced by corpet cleaners represents less than 12 of 15 of the total wastewater problem. However, carpetcleaners
are visible and easy 1o identify, especially when they open up their dump valve on main strest. However large or small our
conirbutions are to the iotal problem, our wastewater must be handled and disposed of properly. Why, vou ask? To quote Wilford
Brimley of Quaker Oms commercaal fame, “Because it's the right thing to do.” The truth 1s that most companies will never be
stopped or fined for illegal wastewater disposal. The motivation for change has 1o come from inside. We must want to take better
care of the planet that we live on because it is the right thing to do.

~0 how do we dispose of our wastewater? Where should our wasiewater go? Let's start with the absolute. Never, ever, ever, ever
dispose of your wastewater directly into the storm sewer system. In most places. it's illegal. In all piaces. it is unnecessary and
not wise. Now that we've gotten that out of the way, we can move on 10 the more complex issues. IFwe can’tdump into the sireer
andfor storm sewer, then where can we dump? Well, 2 proper understanding of that issue must first come from understanding what
potential problems exist within the wastewaler we are trying to dispose aof

Mast cleaners simply think about what hazardous chemicals are contained in their wastewater. But there 15 more 1o it than that,
[m 1993, the city of Calgary. Alberta did an analysis of a professional cleaner’s wastewater. You know whai they were primarily
concerned abour? It wasn't any chemicals thar were in the water—it was the fursy, lint, nnd carpet fibers in the water. They were
concermned that the large particle and fiber material would clog up the pumps of the sewage rreament swatern. They were making
an excellent point. Forunately, there are many easy ways for the professional cleaner 1o help solve this particular problem. Each
professional cleaning company must take responsibility for doing some filiering of their wastewater. We're not talking about a
320.000 rrailer mounsed filtration system that is availabie in the high pressure washing industry. We're talking about ssmple filter
devices such as limt socks, Oiltraton screens, and even old panty hose, CQuite simply, wasiewser should be filiered in the wasie
wnk by the use of a lint sock or filtering screen. But it should also be filtered by running it through Filtration screens within the
vacuum recovery line. This is usually accomplished by the use of a clear viewing filter or 2 metal filter. If vou do both of theose
things, you will have pretty much solved the large particle, lint, fuzz. and curpet fiber probiem

DO OUR CLEANING CHEMICALS PRODUCE HAZARDOUS WASTE?

Now, let’s focus on the chemical content of the wastewsaer itself, Are there hazardous chemicals in carpet cleaning wastewnter’
For our purposes. the wastewater that resulis from the ¢leaning process can be classified two ways. Indusirial wastewaler contains
levels of no hazardous ingredienis at part per million levels above povernment standards. Hazardous wastewater contains
measurable harardous ingredients that are measured a1 standards higher than government regulmion allows We can naly
determine what the cleaner used to clean the carpet with. In our indusiry, most preconditioners and carpel rinsing detergents do
not contun any harardoos ingredients, Therefore, as long as no hazardous chemicals pre-exisied in the carper thar wis cleaned,




then the resulting wastewater is not hazardous. This discussion excludes the issue of buryl solvents, Some preconditioners contain
butyl solvents such as Butyl Cellusolve. Butyl Celluselve is considered to be a hazardous ingredient. However, it is also a
commonly used solvent in many products, If it is contained in a carpet cleaning preconditioner in a quantity of 10% or less, its
parts per million after use in a 108 gallon waste tank. classifies it as industrial waste rather than hazardous waste, However. the
conscientious professional cleaner should be aware that many inexpensive carpet cleaning chemmicals comain higher levels of buty|
solvents; that’s how they make them cheap. Also, when evaluating the resulting wastewater from a carpet cleaning chemical, it
s important to keep in mind that just because a particular chemical has an ingredient listed as hazardous on its Material Safety
Drata Sheet. does not awtomatically mean the resulting wastewater would be classified as hazardous. Once the chemical is mixed
and diluted in use application, and ends up as a minute percentage ina one hundred gallon waste tank, its parts per million classifies

it as industrial waste. In general, carpet cleaning chemical usage results in industrial rather than hazardous wastewater, We will
discuss proper disposal principles for industrial wastewater in a few moments.

However, there are a few chemicals that some carpet cleaners can or have wsed that might result in hazardous wastewater.
Generally, these are chemicals used in spotting application. Rust removers that contain percentages of hydrofluoric or phosphonc
acid greater than two percent could result in hazardous wastewater if they were used in large enough quantities, However, since
the cleaner has wsually used alkaline cleaning agems, these agents counteract and balance the acid ingredients resulting in
industrial wastewater with a safe pH in the 7 - 9 range. One general rule that can apply here is 1o 1es: the pH of your wastewater
In most places, for them 1o be classified as indusirial wastewater, the pH should fall between 5 and %, Take note if vou are using
hughly alkaline cleaning agents (pH of 12 or higher); you may need to pH balance vour resulting wastewater. Another category
of spotting agents that we must consider are non-volatile solvent spotters. These usually contain amyl acetate and can be identificd
by their "banana oil” fragrance. As long as most of these chemicals are used in quantities of § ounces or less per 1000 square faet
of carpet cleaned, they pose no danger to making the resulting cleaning wastewater hazardous. However, it s stll good practice
10 use them in o post-sponing application and rinse them with volatile solvent spoters

In general. it’s a good practice that spoting agents only be used after basic cleaning procedures would not remiove 4 spot or stain.

A good general rule 1o keep yourself safe 15 10 only use spotting chemicals bought from reputable chemical manufacturers that
specialize in fabric cleaning.

S0 WHAT ARE OUR DISPOSAL OPTIONS?

S¢now that we have determined that a large majority of the time our wastewsater 18 not hazardous. what ase our ophions for disposing
of it? We have already eliminated dumping it onto the streets. A goosd general rule of practice is 1o always dispose of the wastewater
into the sewage treatment system only after the large particle solids and carpet fibers have been filtered out, There are several WS
of getting the wastewater into the sewage treatment system. The first, easiest. and least cumbersome and expensive way is to find
drain access to the sewage treatment system. Thas may be through a garage drain. toiler. bathtub, shower. sink. or janitorial closer
sink. Transporting the wastewater to these drains on-site is best accomplished by the use of a waste pumping system, Several
different types of waste pumping systems exist, Some mount directly in the waste tank and some are atached 1o clear view or
metal filler boxes. A second way 1o dispose of wastewater into the sewage treatment system is simply by using the waste tank
collection system of your equipment to hold the wastewater so that you can transport them to a site where direct drain access 1o
the sewage treatment syslem can be used. In this case, the filiered wastewater can directly be dumped into the deain, Obviously.
in these cases, the larger the waste tank, the more efficiently you can do this. Some cleaners have taken their wastewater to dump
al car washes. Most car washes filter and recycle their waser. If not, then they do feed them into the SCWAZe Ireatment sysiem.
Whatever the case, never dump at & car wash without first making arrangements with the car wash owrernperator, Also, make

sure you filter the lint. large pamicles, and carpet fibers belors you dump the witler, These materials will ciog up the drams and
the recycling pumps at the car wash,

There are exceptions to this "dump your wastewater in the sewage treatment system” rule. An important lem (o remember is thar
when you dispose of industnal wastewater, you are literally under the jurisdiction of at least three sovernment agencies. The local
agency is usually a city or county wastewater management force. The stare agency 15 usually a sute environmental protection
agency or industrial wasiewater agency. The federal group is wseally the United Stwes Environment] Predection Agency

Hopetully, these groups are working together, but that is not always the case. Generally. local ordininces are mose specific and
stricter. I is usually a local or state agency that may contact you. We will discuss how 10 work with these agencies later. The best
way 1o find out if vou can legally put vour filiered wastewater into the SEWAZE FeAment svalem is o ask vour local wastewster
management agency . What kinds of exception will you find? Plenty, Forinstance, in El Paso County. Colorado. itis illegal todump
into the storm drain, However, it is not illegal (in fact. it's recommended) 10 dispose of industrial waslewater onio grass and shrub
covered land. A customer of ours in Alaska has really ran into difficulty. His city does not have a sewage treatment system
{everyome uses septic lanks). It is illegal 10 dump into the storm drains or onto the land. So what is he supposed 10 do” Transpon
the wastewater 1o a disposal site in Utah? He has to build a treatment systern in his back yard. This is a case of bureaucracy being
unable to find a reasonable solution. On the issue of septic 1anks, generally, vour wastewater should only be disposed of into septic
tanks and septic systems when you make sure the enzyme balance within thar sepdic s¥stem has not been domaged. I7 i has.then
¥iou must restore that balance,
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What abour dumping your wastewater onto land® This should not necessarily be a “cut and dry™ issue. Unfortunately, with many
bureaucrats, it is. Obviously, a better solution 15 the sewage treatment system. but sometimes that is impossible, impractical, or
woexpensive. [don't think any well-meaning environmentalist or wasiewater management enforcement executive really wants
10 put & conscientious professional cleaner at an extreme competitive disadvantage. What is the make up of the non-hazardous
chemical ingredients within industnal wastewster T Basically, our cleaning chemicals contan amonie or nomonie surfactants and
alkaline builders. None of these are harmful to plants. Most are vent hiodegradable, In fact, many of the ineredients contained in
our cleaning chemicals are also contained in fertifizers. There has been a lot of publicity surrounding phosphates that are comained
in miany carpet cleaning detergents. Phosphales themselves are not hazardous. They are acwally a fertilizer. In too high a
percentage in the water supply they can cause too much plant and algae growth. Theoretically. this growth of plants and algae could
become too intense. This would harm water wildlife because the plant and algae rrowth would use up oo much of the oxygen,
ot leaving enough for the wildlife. In addition, a lake could become more of a swamp becawse of too much algse and plant growth
mn the water. Therefore, these ingredients can be harmful to fish or other water life when 1oo much phesphate is in the water supply,
Oy in Oregon are phosphates in industrial cleaning detergents prohibited. If you continue o use cleaning detergents that contain
phosphates, never dispose of your waste water within twomiles of a stream or ather water flow, There is something else vou should
consider about waste water disposal: Picwure your goldfish trying to breathe in vour bath water after vou' ve just shampooed vour
hair, The detergents inhabit the nitural function of the gills, which could cause an oxygen shorage 1o the fish. That's why our
wastewaler must never be directly or even in close proximity, be dumped into the water supply. Some enforcement agencies use
a “two mile” rule. In some places. you may dispose of industrial wastewster onto the ground as long as vou are over Two mibes
from a stream. river, or lake. Our industrial wastewater 15 probably not harmful 10 wildlife. However, many agencies fes] that
“probably” is not good enough. They may be nght. However, many city and county sewage tremtment svstems are archaic in nature
andfor overloaded, They would prefer that wastewater not be disposed of into the sewage reatment system. Mary rural areas don't
have sewage treatment systems. Many agencies fee] that there are no ill effects of dumping industnal wasiewater onto the growmd,
This is a complex issue. Whenever possible, your industrial wastewater should be disposed of in 2 sewage reaiment system.

Other alternatives thal sometimes are given are simply ned realistic, Carpet cleaners cannot afford 10 ransport their industrial
wastewater to a hazasdous disposal site. Most cities don't even have one. They can't afford to pay someone o take it away—that
can cost up 1o 53.000.00 for a fifty-five gallon drum of seapy water. That's absurd! How can any agency fairly enforce waste
disposal laws that prohibit dumping inte the sewage treatment system 10 companics that onby use ponable equipment” Laws and
regulations are only useful if they can be fairly enforced against every company, Environmentalists and agencies must work
together with cleaning companies 10 develop reasonable solutions 10 this challenge. As stned earlier, no well-meaning
envirenmentalist or agency wanis to force a cleaning company which makes such positive health contributions to the indoor
environment, out of business. by passing unreasonable rules and regulations.

HOW TO DEAL WITH A REGULATORY AGENCY?

That brings us to our discussicn of what to do when you deal with a regulatory agency. First and foremost, be honest. The best
defense 15 a good offense! When you show and demonstrate that you are genuinely concerned about being in compliance with
regulations, they are much more likely to work with you. When you show and demonstrate that vour company is environmentally
conscious. then reasonable solutions seem 1o be found. Second, have vour Material Safery Data Sheets ready for the chemicals
you use 1o clean carpets. Explain to the agency what each chemical is and how it 15 used. Third, don't be afrasd to let them fest
your wastewater. In fact. request it. Fourth, if you have been accused of a “wrongdoing”, don’t panic. Be courtecus and helpful.
If you are dealing with a totally unreasonable individual. (a bureaucrat who wants to save the world in twe months or thinks all
business people are trying 1o destroy the world with pollution) always ask for a meeting with hisfher supervisor. Usually. more
experienced regulitory people are better able (o reach reasonable solutions. If vou have to. go all the wiy 1o the mavor. county
commissioner, or governor's office. Remember that government 1s for the people. Demonstrate a true willingness to reach
solutions that are reasonable to everyone’s needs. Fifth, have a posted waste water disposal policy for vour company o vour office,
garage, and on each van. so that you and vour employees know the proper procedures for the disposal of industrial wastewater.
After reading this essay. if vou get caught for illegal dumping of wastewater into the streets of vour town, as they sy, “Dhon"t come
crying o me.” Finally, sell the fact that vou, like they, are in the clezning business, It's vour job o clean U indoar erviFonments,
[t"s their job to clean up outdoor environments. You need 1o work together.

PRE-EXISTING CONDITIONS

A dew important thoaghts before we close. We all must deal with an important issue. That is what we can do ahoutl "pre-existing”
conditions. “Pre-existing” conditions in this case are chemical residues that are left in the carpet by installers. pesticide apphicaors.
or even by the homeowner, that may be picked up duning the cleaning process, thus perhops making the wasiewater hazardous.
Truthfully, the chance of any residue being enough to make one hundred gallons of wastewater hazardous are slim, but it could
happen, What should we do? Firss of all, pesticides are becoming organic and safer. Second. installation people are now using
cleaning solvenis that are environmentally friendly. Thus, the main peaple who must take responsibality lor what chemicals are
put on their carpet are the carpet consumers.




WHAT IF OUR WASTE WATER IS HAZARDOUS?

Occasionally, the cleaning process can result in the production of hazardous wastewater. A professional cleaner must learn how
to identify these situations and take appropriate actions. If the people who have hired you to do the work are not willing 1o pay
to have the appropriate authorities and expens dispose of the hazardous wastes properly. then you must walk away from the job

WHAT ABOUT OTHER CARPET CLEANING METHODS?

Finally, we need 1w take a close look at what kKind of wastes other carpet cleanimg methods produce. Obviously, in hot water
extraction “steam” cleaning, water is the main carrying agent and ends up “holding” most of the soiling, Does that make so-called
“dry” cleaning solution methods better for the outdoor environment? Not necessarily, The wastes produced by these dry cleaning
methods may or may not always be disposed of into the sewage treatment system, but almost exactly the same sets of rules and
regulations apply. In the case of dry extraction absorbent compounds, the resuling wastes, if disposed of in a rrash can. will still
end up in a sanitary landfill, where they will never be treated by anything. If they contain hazardous materials. then they have been
illzgally and improperly disposed of

First, we must examine the ingredients of these cleaning solutions, Dry powder cleaning chemicals, usually consist of a carrier
that is cellulose or urethane based. These carriers are saturated with anionic or nonionic detergents, The cleaner who is using dry
powders is responzible for determining whether the resulting wastes are hazardous or nor. Bonnet cleaning solutions include the
use af waler both in the mixing of the chemical as well as in the cleaning of the bonnet pads. Usually, bonnet cleaning solutions
contain similar ingredients o preconditioning agents. O'fien times though. they have a higher solvent level. Since honnet cleaning
solutions are not extracted from the carpet. the only consideration is whether washing out the bonnet pad might produce hazardous
waste. Normally, this will simply be industrial waste also. Dry foam shampoos are anionic andfor nonionic deterpents. They are
mixed with water before application. Dry foam application machines produce waste that must be properiy disposed of. With the
use of dry powder, bornet cleaning solutions. and dry foam shampoos. sometimes preconditioners can be used in extreme soiling

circumstances, The use of carpel shampoo involves anionic surfactants that are mixed with water. Shampoos are usually vacuumed
out or wet extracted out resulting in cleaning wastes,

Second, with any cleaning method, the determination and classification of the wastes, as well as their proper disposal, must be
made by the cleaner.

PRINCIPLES OF WASTE WATER DISPOSAL

In cloging, let us summarize what we have learned:

1y Carpet cleaning wastewater makes up less than /2 of | percent of the total wastewater problem.

2} Wastewater should be disposed of properly, primarily because it is the right thing to do.

3} Never dispose of wastewater directly into the streels or storm sewer system.

4} Before disposing of wastewater, it should be filiered 1o remove fuzz. lint. carpet fibers and other large particles.
3)  Wastewater that is produced by the cleaning process is classified as either industrial waste or hazardous waste,

6} Theuse of mest preconditioners and carpet rinsing detergents in the hot water extraction cleaning process normally results
in industrial wastewater that does not contain hazardous materials,

Ty The pH of industrial wastewater should be between 5 and 10,

8)  Spouing procedures should be performed afier the regular cleaning process. Harsh alkaline or acid spotting solutions
must be neutralized prior to being extracted. . Spotting solutions should not be used 1n quantities larger than § ounces per
(M) square feet cleaned.

9} The best way to dispose of cleaning industrial wastewater is by directly placing it into an outlet which directly poes to the
sanitary sewage treatment system. This can best be accomplished by waste pumping svstems or by large capacity
wigstewater holding tanks,

1 Cleaners who use portable cleaning equipment must follow the same rules.

1 Cleaning wastewater disposal falls under the jurisdiction of local, state, and federal regulations

12y Some jusisdictions allow for the disposal of industrial cleaning wastewater onto the ground far from a water supply. In
general, it s still better to dispose of it imo the sewage treatment system,

137 Generally. do not dispose of indusirial cleaning wastewster into septic tank systems withoul re-estabiishing the enzyme
balance within the seplic svstem.

147 Industnial cleaning wastewater can be harmiful to fish and other water wildlife,

151 In dealing with regulatory agencies. vou should:

Be honest and demonsirate & commitment to being in compliance with repulations;

Have Material Safery Data Sheets for the chemicals that you use to clean with ready 1o present at all nmes:
Allow, even request, that they w80 your wistewater;

I dealing with an unreasonable person, be courteous but ask 1o speak with hisfher supervisor: and
Maintain a posted and written policy for vour company for disposing of wasiewarer.
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16)
17}
18}
19}

Pre-existing chemical residues are the responsibility of the carpet owmer,
If the cleaning wastewater is hazardous, it must be treated as such and disposed of properly and legally,

All carpet cleaning methods produce waste that must be handled and disposed of properly
If you choose to ignore these rules, then you are on vour own,




