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Welcome...and congratulations on your
purchase of the PERFORMER/PER-
FORMER 405 Mobile Cleaning Unit. This
instruction manual is a guide for operating
and servicing your PROCHEM unit. Read
this manual completely before installing or
operating this unit.

This unit offers you personal convenience.
All of your instrumentation and controls have
been positioned to give you easy access for
operation and daily maintenance.

Proper operation and service are essential to
the efficient functioning of this unit. When
maintained correctly, this unit will have a
long, trouble-free life.

The service methods described in this manual
are explained in such a manner that servicing
may be performed accurately and safely.
Proper service varies with the choice of
procedure, the skill of the mechanic, and the
tools or parts available. Before attempting
any repair, make certain that you are
thoroughly familiar with this equipment and
are equipped with the proper tools. Any
questions pertaining to operating or servicing
this unit should be directed to your nearest
PROCHEM dealer.

The headings: CAUTION or WARNING
are used to warn you that steps must be taken
to prevent damage to the unit and/or personal
injury. Make certain that you read all
instructions entirely before proceeding with
the operation of the unit.

THIS UNIT MUST BE INSTALLED BY
THE DEALER FROM WHOM YOU
PURCHASED IT IN ACCORDANCE
WITH PRESCRIBED PROCHEM IN-
STALLATION PROCEDURES.

MAKE CERTAIN THAT THE WARRANTY
CARD IS FILLED OUT BY THE DISTRIBUTOR
FROM WHOM YOU PURCHASED THIS UNIT
AND RETURNED TO PROCHEM!

Please record your unit serial number here for future
information or if you should need to contact the
factory for any reason.

This operation and service manual is written
specifically for the PROCHEM PERFORMER/
PERFORMER 405 Mobile Cleaning Units which
are manufactured by:

- PROFESSIONAL CHEMICALS

CORPORATION
325 SOUTH PRICE ROAD
CHANDLER, ARIZONA 85224

Information in this document is subject to change
without notice and does not represent a commitment
on the part of Professional Chemicals Corporation.

All rights reserved. Copyright © 1999 by Profes-
sional Chemicals Corporation. No part of this work
may be reproduced or used in any form or by any
means - graphic, electronic, photocopying, taping, or
electronic retrieval systems - without the express
written permission of Professional Chemicals

- Corporation,

Published by Professional Chemicals Corporation.
Eighth printing: March 1999
Printed in USA
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LIMITED WARRANTY

PROCHEM warrants your machine to be free of defects in material and workmanship. This warranty
shall extend to the designated parts for the specific time period listed from the date of delivery to the
user. If PROCHEM receives notice of such defects during the warranty penod, PROCHEM will either,
at its option, repair or replace products which prove to be defective. Any local or distant transportation,
related service labor, normal maintenance, and diagnostic calls are not included.

Gasoline Engine (through manufacturer or local dealer) 1 year

Vacuum Pump (through manufacturer or local dealer) 18 months

Engine Heat Exchanger 1 year

Water Pump 2 years

Waste Pump 1 year

Wands (Except shut off valve and orifices) 1 year

Waste & Water Tanks 1 year

Pressure Regulator 1 year

All other components 1 year

Battery (through dealer only, pro-rated) 1 year (1-800-350-8068)

This warranty shall not apply to defects resulting from improper installation or operation, inadequate
maintenance by the customer, unauthorized modification, misuse, a unit which is improperly repaired,
exposure to freezing temperature conditions, or damage due to hard water scaling.

Disposable filters, eiectrical components, belts, fittings, hoses, o-rings, and other maintenance items are
not under warranty. Components provided by PROCHEM, but supplied by other manufacturers, will
only be warranted to the extent that they shall be warranted to PROCHEM.

To obtain warranty service, products must be returned to a service facility designated by PROCHEM.
Customer shall prepay shipping charges for products returned to PROCHEM for warranty service and
PROCHEM shall pay for retumn of the products to customer.

PROCHEM makes no other warranty, either expressed or implied, with respect to this product.
PROCHEM disclaims the implied warranties of merchantability and fitness for a particular purpose.
Any implied warranty of merchantability or fitness is limited to the specific duration of this limited
warranty. :

This warranty gives you specific legal rights, and you may also have other rights which may vary from
state to state, or province to province.

The remedies provided herein are the customer’s sole and exclusive remedies. In no event shall
PROCHEM be liable for any direct, indirect, special, incidental, or consequential damages, whether
based on contract, tort, or any other legal theory.

Your PROCHEM unit is designed to give you years of reliable service. However, if a problem should
arise after the warranty period, follow the troubleshooting procedures in the Operation and Service
Manual. If you are still unable to determine the cause and solution to the problem, contact your nearest
PROCHEM Service Center for details of the services available.

I
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Section One .

SAFETY

General Information

A WARNING: For Your Safety!

The following WARNING LABELS are found on your PERFORMER/PERFORMER 405 console.
These labels point out important Warnings and Cautions which should be followed at all fimes.
Failure to follow warnings and cautions could result in fatality, personal injury to yourself and/or
others, or property damage. Follow these instructions carefully! DO NOT remove these labels.

AWARNING | A DANGER | AWARNING | AWARNING

O a , .
an AN
/ (? CAUTION
-
ELECTRICAL SHOCK ///// Lﬂ\J A HOT SURFACE
COULD CAUSE SEVERE z \ DO NOT
BURNS OR DLJURY,
NOT TOUCH ELECTRICAL | Datr s conen TnE A CALEE | ROTATING MACHINERY .
WIRES OR COMPONENTS , SEVERE PERSOMAL ADHERE TC CAN CAUSE INJURY OR TOUCH 1
WHILE THE ENGINE IS . OR COLRD BE FATAL RESULT N SEVERE PERSOMAL COULD BE FATAL \ -~
RUNNING. DISCONNECT COWN m EAUI.;M TO |{ MUY OR COULD BE F“Ném KEEP ALL GUARDS
THE BATTERY BEFORE DO, REPLACEMANET MANUALS
SERVICING THIS UNIT TO | SeFaRg REMOVRG VALVES, SseMRCHASEDFROW || AND SAFETY DEVICES
ACCIDENTAL . PLUGS, FITTINGS, FLTERS || 125 5. Prce Ra. N PLACE.
L STARTING. ~ BOLTS. J | Cherclar, AZ 85204 I y
p— ——
TING
AACHUERY, A\ DANGER WARNING:
WATER UNDER OPERATE THIS UNIT AND EQUIPMENT ONLY IN AWELL -
PRESSURE AT HIGH VENTILATED AREA. EXHAUST FUMES CONTAIN CARBON
DO NOT MODIFY
TEMPERATURE. UNIT WITHOUT RONOXIDE WHICH IS AN ODORLESS AND DEADLY ) _
IHPROPERM oF POISON THAT CAN CAUSE SEVERE INJURY OR TIII‘ ‘ongraht jlll:llllkl fwn: t[:“ s?lodit:
WOFCA 'UR]I IE-N can AMICa t
EQUIPHENT CAN PERMISSION FATALITY. DO NOT RUN THIS UNIT IN AN ENCLOSED Cuiifornin 10 Causs cancer. Birth Qbtects. ane
CAUSE SEVERE AREA. DO NOT OPERATE THIS UNIT WHERE THE athar raproductive harm,
PERSONAL JURY | FROM EXHAUST MAY ENTER ANY BULLDING DOORWAY,
g:_r?i‘uw BE MANUFACTURER WINDOW, VENT, OR OPENING OF ANY TYPE.
4 ’,

Order Part #48-941212 to get a complete set of decals (safety and instrurnentation) for your
PROCHEM PERFORMER/PERFORMER 405 cleaning unit. The following decals must be placed in

a prominent spot on the vehicle that your unit is to be installed in where access is given to operate the
unit. See Figure 12 on page 22 for suggested locations for these decals.

A\ WARNING

CLEANUP ANY SPILLED
FUEL INSIDE VEHICLE
PRIOR TO OPERATION OF

ANY EQUIPMENT IN
VEHICLE. GASOLINE IS
EXTREMELY FLAMMABLE
AND ITS VAPORS CAN
EXPLODE [F IGNITED.

Decal, Fuel Clean-up
Part #48-941317

A DANGER

ENGINES PRODUCT CARBON MONOXIDE
WHICH 1S AN ODORLESS DEADLY POISON.
DO NOT OPERATE IN AN ENCLOSED AREA.

Decal, Carbon Monoxide
Part #48-941316
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Section One

a

This symbol means WARNING or
CAUTION. Failure to follow warnings and
cautions could result in fatality, persomal
injury to yourself and/or others, or property
damage. Follow these instructions carefully!

A WARNING!

1. Read the operator's manual before
installing or starting this unit. Failure to
adhere to instructions could result in severe
personal injury or could be fatal

2. Operate this unit and equipment only in a
well-ventilated area. Exhaust fumes contain
carbon monoxide which is an odorless and
deadly poison that can cause severe injury or
Jatality. DO NOT run this unit in an enclosed
area. DO NOT operate this unit where the
exhaust may enter any building doorway,
window, vent, or opening of any type.

3. Gasoline is extremely flammable and its
vapors can explode if ignited. Store gasoline
only in approved containers, in well-ventilated
unoccupied buildings away from sparks or
flames. Never carry any gasoline or flammable
material in the vehicle. Fumes may accumulate
inside the vehicle and ignite, causing an
explosion. DO NOT store any type of
Sflammable material in the vehicle.

4. This unit must be operated with the
vehicle or trailer doors open in order to
ensure adequate engine ventilation.

5. DO NOT operate engine if gasoline is
spilled. Avoid creating any ignition until the
gasoline has been cleaned up. Never use
gasoline as a cleaning agent.

6. DO NOT place hands, feet, hair, or
clothing near rotating or moving parts. Avoid

General Information

any contact with moving parts! Rotating
machinery can cause injury or fatality.

7. Never operate this unit without belt
guards. The high speed moving parts, such as
belts and pulleys, should be avoided while this
unit is running. Severe injury, damage, or
Jatality may result.

8. DO NOT service this unit while it is
running. The high-speed mechanical parts as
well as high temperature components may
result in severe injury or severed limbs.

9. Never touch electrical wires or compon-
ents while the engine is running. They can be
sources of electrical shock.

10. Engine components can get extremely hot
Jrom operation. To prevent severe burns, DO
NOT touch these areas while the engine is
running - or immediately after the engine is
turned off.

11. DO NOT touch the exhaust diverter vaive
or any part of the exhaust system while this
unit is running. Severe burns may resull,

12. Before servicing this unit, allow it to "cool
down." This will prevent burns from
occurring.

13. Water under high pressure at high
temperature can cause burns, severe personal
injury, or fatality. Shut down machine, allow
to cool down, and relieve system of all
pressure before removing valves, caps, plugs,
Jittings, filters, and bolts.

14. DO NOT leave the vehicle engine
running while operating this unit.

15. Dangerous Acid, Explosive Gases!
Batteries contain sulfuric acid. To prevent acid
burns, avoid contact with skin, eyes and
clothing. Batteries produce explosive hydrogen
gas while being charged. To prevent a fire or

Prochem Performer/Performer 405 Operation & Service Manual 3



Section One

explosion, charge batteries only in well
ventilated areas. Keep sparks, open flames,
and other sources of ignition away from the
battery at all times. Keep batteries out of the
reach of children. Remove all jewelry when
servicing batteries.

Before disconnecting the negative (-) ground
cable, make sure all switches are OFF. Jf ON,
a spark will occur at the ground cable terminal
which could cause an explosion if hydrogen
gas or gasoline vapors are present. When
disconnecting the battery, ALWAYS disconnect
the negative (-) terminal FIRST.

16. DO NOT smoke around the unit. Gas
Jumes may accumulate and be ignited. The
battery is also extremely flammable. This will
prevent possible explosions.

17. DO NOT damage the vehicle in any man-
ner during installation. When routing fuel
lines DO NOT place the hose in any location
where damage may occur to the hose or
vehicle. Avoid any contact with moving parts,
areas of high temperature, brake lines, fuel
lines, muffler, catalytic converter, or sharp
objects. '

18. DO NOT cut or splice any of the vehicle
Sfuel lines during fuel line installation. This
may vresult in fuel leaks and potentially
dangerous conditions. There is no fuel solenoid
shut off on this unit. Use only the provided
abrasion resistant fuel hose for fuel lines.
When traversing the vehicle floor with fuel
lines, always use a bulkhead adapter. This will
prevent leakage and ensure that the hose is not
punctured by vehicle vibration abrasion.

19. DO NOT exceed your vehicle's weight
limit. The console with waste tank and
accessories weighs approximately 1209 Ibs.
(Performer 405 is 1255 Ibs.) Make certain that
the vehicle has the correct axle rating. This
will prevent unsafe vehicle driving conditions.

General Information

20. We require high-back seats on all vehicles
in which units are to be installed for head and
neck protection. We recommend using a metal
partition between the seats and equipment.

21. DO NOT operate this unit without the
water supply attached and turned on. The
water pump and other vital components may be
seriously damaged if this unit is permitted to
operate dry withowt water. This unit is
equipped with a low pressure shut-down
device. DO NOT bypass or operate this unit
without the low pressure shut-down switch.

22. Keep your vehicle work area clean.
Wands, stair tools, and other accessories must
be securely fastened before driving the vehicle.

23. All high pressure hoses must be rated for
3000 PSI at 250°F. Thermoplastic hoses do
not meet these specifications and should not be
used. Severe burns and injury may result if the
hoses do not meet these requirements.

24. The winterizing loop hose assembly, Part
#10-805380, is for winterizing use only, If
used improperly, live steam may escape from
this hose, causing it to whip around. Burns or
infury may result,

25. Make certain that you receive complete
training by the distributor from whom you
purchased this unit.

26. This wunit uses high pressure and
temperature. Improper or irresponsible use
may result in serious injury.

27. Do not modify this unit in any manner.
Improper modification can cause severe per-
sonal injury or fatality.

28. CALIFORNIA PROPOSITION 65
WARNING: Engine exhaust from this product
contains chemicals known to the State of
California to cause cancer, birth defects, or
other reproductive harm.

Prochem Performer/Performer 405 Operation & Service Manual



Section One General Information

SPECIFICATIONS:
Engine speed 2400 rpm (high speed in H.E. position)
1900 rpm (fow speed in Muffler position -
water pump “OFF”)
900 rpm (idle speed in Muffler position -
water pump “OFF™)
Water pump rpm 1625 rpm
Vacuum pump rpm 2650 rpm
Water flow rate 5.0 GPM (maximum)
Water pump pressure 1000 PSI (maximum)
Vacuum relief valve 14" Hg (13” Hg — Performer 405)
Waste tank capacity 66 Gallons (55 gallons to shut-off)
Console weight 964 1bs. (1010 Ibs. — Performer 405)
Console weight (with
waste tank and accessories) 1209 Ibs. (1626 Ibs. if waste tank is full)
1255 Ibs. (1672 1bs. if waste tank is fuil —
Performer 405)

TORQUE VALUES

Component inch/lbs foot/lbs !
Engine hub 720 60 ’
Vacuum pump hub 192 16

JEISIZING

PROCHEM recommends floor tool tip sizing not exceed a total of “.06”. Using larger jet sizes on
your PERFORMER/PERFORMER 405 may reduce cleaning temperatures.

Example: Tri-jet wand uses three 9502 jets (95° spray angle w/ 02 orifice).
02x3=06

When using two floor tools while cleaning with this unit, PROCHEM recommends that each tool tip
size does not exceed a total of “.045”.

Example: Tri-jet wand uses three 95015 jets (95° spray angle w/ 015 orifice).
015x3=045.......... 045 x 2 tools = 09

Upholstery tool jet size: 80015
Stair tool jet size: 9502

Prochem Performer/Performer 405 Operation & Service Manual 5
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L INSTALLATION REQUIRENENTS

Prior to starting the installation, first read the
ENTIRE "Installation” section of this manual.
Since the PERFORMER cleaning unit (with
waste tank and accessories) weighs 1209
pounds (PERFORMER 405 weighs 1255 1bs.),
consider the following recommendations
before installing this unit.

1. The unit should NOT be mounted in any
motor vehicle of less than 3/4 ton capacity.

A CAUTION:

The console with waste tank and accessories
must NOT exceed the vehicle's axle weight
limit.

2. If mounting in a trailer, make certain that the
trailer is rated for the total weight of the UNIT
AND TRAILER. Electric or hydraulic brakes
should be provided, and a strict compliance
with any State and Federal vehicle laws must
be maintained.

3. The vehicle tires should have a load rating
above the combined vehicle and unit weight.

4. We do not recommend using flooring
materials that absorb water. This could result in
rust and corrosion of the vehicle floor.

5. Padding under rubber floor mats should be
removed before installing this unit.

6. We highly recommend using a galvanized
drip tray under the console (Part #56-501845).

7. If using a trailer, the PERFORMER/PER-
FORMER 405 console should be positioned so
that it balances properly with respect to the
axle. Ten percent (10%) of the overall unit
weight (without accessories or water) should be
on the tongue.

General Information

2. FUEL REQUIREMENTS

Use unleaded gasoline ONLY. DO NOT use
any gasoline additives. We recommend the use
of clean, fresh, unleaded gasoline intended for
automotive use. High octane gasoline should
NOT be used with the engine on this unit.

3. ENGINE OIL REQUIREMENTS

Use high quality detergent oil of at least API
(American Petroleum Institute) service class SF
or 8G. Select the viscosity based on the air
temperature at the time of operation as shown
in the folowing table. NOTE: Using less than
service class SF or SG oil or extending oil
change intervals longer than recommended can

cause engine damage.

RECOMMENDED SAE VISCOSITY GRADE

1 1 |
20W-20, 20W-40, 20W-50 >
I I L
10W-30, 10W—40, 10W-50, 15W-40, [5W-50 »
| |
10W
I
4 5W-30
{__ swo
*F -2 -4 14 32 59 104
°C -30 -20 -i0 [ L5 40

TEMPERATURE RANGE EXPECTED BEFORE NEXT OL, CHANGE

4. CHEMHCAL REQUIREMENTS

The PROCHEM PERFORMER/PERFORMER
405, due to its chemical injection pump design,
can be used with a vaniety of water-diluted
chemical compounds (either acidic or alkaline),
depending on the job to be done. However, to
obtain optimum results with this unit, we
recommend using the PROCHEM line of
chemicals. For information on using the
cleaning compounds, refer to the PROCHEM
chemical manual.

6 Prochem Performer/Performer 405 Operation & Service Manual



Section One

5. WATER REQUIREMENTS

Hard water deposits will adversely affect the
plumbing and heat exchange systems on this
unit. The map below will give you an idea of
where areas of high water hardness may occur.
However, any water supply obtained from a
well 1s almost always hard water and a water
softener will be needed to protect your
equipment.

A NOTE:

Equipment malfunction or component
failure caused by hard water scaling is NOT
covered under the warranty.

Figure | HARD WATER MAP

General Information

If you are operating this unit in an area where
the unit will be using water in which the
hardness exceeds 3-1/2 grains, we highly
recommend a suitable water softener be
installed. If using a water softener, it must have
a five (5§) GPM (or greater) flow capacity
without any hose constrictions.

Using a water softener will reduce maintenance
and decrease down time caused by hard water
scaling. It will also allow cleaning chemicals to
be more effective in lower concentrations.

If you require a water softener, PROCHEM has
a model to meet your needs. Please contact
your nearest distributor for information, price,
and availability.

[T LESS THAN 3.5

B 35107

B MORE THAN 7
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Section One

y RECEIVING
' YOUR UNIT

This chapter of the operator’s manual contains
information on receiving your PROCHEM
PERFORMER/PERFORMER 405.

1. DEALER RESPONSIBILITY

THE PROCHEM DISTRIBUTOR FROM
WHOM YOU PURCHASED THIS MOBILE
CLEANING UNIT IS RESPONSIBLE FOR
THE CORRECT INSTALLATION OF THIS
MACHINE. THE DEALER IS ALSO
RESPONSIBLE FOR INITIAL TRAINING
OF YOUR OPERATORS AND MAINTE-
NANCE PERSONNEL IN THE PROPER
OPERATION AND MAINTENANCE OF
THIS UNIT.

2. ACCEPTANCE OF SHIPMENT

Every part of your PROCHEM PERFORMER/
PERFORMER 405 cleaning unit was carefully
checked, tested, and inspected before it left our
manufacturing plant. Upon receiving the unit,
make the following acceptance check:

1. The unit should not show any outward
signs of damage If damaged, notify the
common carrier immediately.

2. Check your equipment and packing list.
The standard PROCHEM PERFORMER/
PERFORMER 405 cleaning unit should arrive
equipped with the following items (unless
otherwise specified) and any optional
accessories which were ordered:

General Information

3. CQUIPMENT LIST

A) PROCHEM PERFORMER/PERFORM-
ER 405 console.

B) Operation and service manual with
engine, water pump, and vacuum pump
manuals.

C) Installation bolting kit.

D) Installation mounting plates.

E) Fittings and hoses for fuel supply in-
stallation.

¥) Hose clamps for fuel & vacuum hoses.
G) External fuel pump installation kit.
H) Carpet wand.

I) Waste tank w/float switch.

J) Waste tank filter and strainer basket
(PERFORMER 405 units have two filters).

K) 150 ft. of 2” vacuum hose.

L) 2 vacuum hose connectors.

M) 150 ft. of 1/4" high pressure hose with
quick connects.

N) 50 ft. water supply hose with quick
connect.

4. OPTIONAL EQUIPMENT
0) Winterizing loop hose. Part #10-805380.
P) Upholstery tool and stair tool.

Q) Extira wands.

R) Hose reel.

8 Prochem Performer/Performer 405 QOperation & Service Manual



Section One

S) Extra vacuum hoses. Part #10-805060.

T) Extra vacuum hose connectors. Part
#12-800078.

U) Extra high pressure water hoses. Part
#10-805122.

V) Van storage unit. Part #65-950392.

General Information

W) Dual auxiliary water tanks with demand
pump. Part #66-945260.

X) Automatic waste pump kit. Part #66-
945193.

Y) Galvanized drip tray. Part #56-501845,

Z) Water softener. Part #66-945430.

Prochem Performer/Performer 405 Operation & Service Manual
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Section Two

INSTALLATION

A WARNING!

All units must be bolted to the floor of the
vehicle by a PROCHEM DISTRIBUTOR.

1. LIFTING THE UNIT ONTO THE

VEHICLE

Since the PROCHEM PERFORMER console
weighs approximately 964 pounds (PER-
FORMER 405 weighs 1050 Ibs.), we recom-
mend using a fork lift to lift the unit onto the
vehicle. Position the forks under the umit from
the front and make CERTAIN that the forks
are spread to the width of the base.

2. POSITIONING THE UNIT IN
THE VEHICLE

Because vehicles vary in size and openings,
individuals have their own preference as to
where they want their units installed. We
strongly recommend a side door installation for
the PERFORMER/PERFORMER 405 and DO
NOT recommend a rear door installation.

1. Enough space should be provided to assure
adequate engine ventilation and room for
service and maintenance.

2. The unit with waste tank and accessories
must NOT exceed the vehicle's axle weight
limit.

3. DO NOT position the console closer than
12" from the bottom of the driver and pas-
senger seats.

NOTE: For individuals who wish to make an
engineering layout prior to positioning the unit,

Prochem Performer/Performer 405 Operation & Service Manual
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refer to Figure 2 for waste tank and console
dimensions.

3. BOLTING DOWN THE UNIT AND

WASTE TANK

NOTE: When positioning the waste tank with
respect to the console, hook up the vacuum
hoses to the waste tank. This will ensure that
the waste tank is positioned correctly. Once the
unit and waste tank are positioned in the
vehicle in the desired location, you may
proceed.

A CAUTION:

Before drilling any mounting holes in the
vehicle floor, make certain that when
drilling, you will not do any damage to the
fuel tank, fuel lines, or any vital component
which might affect the operation or safety of
the vehicle.

1. Using the console and waste tank mounting
holes as a template, drill six 13/32" diameter
holes for mounting the console and six more
13/32" diameter holes for mounting the waste
tank.

2. Using the installation hardware kit:

a) Insert six 3/8-16 x 2" hex head cap
screws with flat washers through the mounting
holes in the PROCHEM PERFORMER/
PERFORMER 405 console, and six 3/8-16 x
2" hex head cap screws with flat washers
through the mounting holes in the waste tank.

b) Install the mounting plates underneath
the vehicle floor.

¢) Screw the 3/8-16 hex head locknuts on
the mounting screws and tighten them until the
console and the waste tank are firmly secured
to the vehicle floor.

11



Section Two Installation
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Section Two

4. INSTALLING FUEL LINE ON

THE VEHICLE

READ THESE INSTRUCTIONS ENTIRE-
LY BEFORE PROCEEDING.

A WARNING!

Under NO circumstances should you splice
any of the vehicle fuel lines. Severe injury or
fatality may result.

A CAUTION:

DO NOT damage the vehicle in any manner
during installation. When routing fuel lines
DO NOT place the hose in any location
where damage may occur to the hose or
vehicle. Avoid any contact with moving
parts, areas of high temperature, brake
lines, fuel lines, muffler, catalytic converter,
or sharp objects.

The following text applies to vehicles other
than 1992 (or later) Fords or 1997 (or later)
Chevrolets, GMCs, and Dodges. See Figure 7
for 1992 (or later ) Ford fuel line installation.
See Figure 8 for 1997 (or later) Chevrolet and
GMC fuel line installation. See Figure 9 for
1997 (or later) Dodge fuel line installation.

1. Select a location on the vehicle floor to
drill a hole for the bulkhead adapter. This
location should be situated in a position that
eliminates the possibility of fuel line contact by
either the operator(s) or accessories during the
working hours or maintenance periods. We
supply steel braid fuel hose. Make certain that
the hose will reach the location you choose.

A CAUTION:

Before drilling the fuel line hole in the ve-
hicle floor, make certain that when drilling
you will not do any damage to the fuel
tank(s), fuel lines, brake lines, heat shields,

Prochem Performer/Performer 405 Operation & Service Manual
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or amy other vital component which might
affect the operation or safety of the vehicle.

2. Drill a 5/8" (.625) diameter hole through the
vehicle floor.

3. Install the 1/8P bulkhead adapter by insert-
ing the adapter and tightening the nut on the
opposite side of the van floor (Figure 4).

4. Attach a 1/8P x 1/4T elbow to the bulkhead
adapter on one end (Figure 4). Attach a 1/8P
street elbow and a 1/8P x 5/16H barb fitting to
the other end of the bulkhead adapter.

3. Connect one 45-1/2" stainless steel hose
from the fuel inlet on the comsole to the
bulkhead adapter. '

6. Disconnect from the filler neck the 2 hoses

which connect the filler neck and the fuel tank
by loosening the hose clamps.

7. Remove the filler neck from the vehicle.
Refer to the vehicle manual for instructions and
cautions.

8. Select a suitable location for drilling the hole
in the filler neck. The desired location for this
hole may vary. It is important that you are able
1o re-install the filler neck without interference
from the fittings which you are adding.
Therefore, choose this location wisely before
proceeding.

9. Dnll a 1/2" diameter hole in the filler neck
after you are certain that you have chosen the

proper location (Figure 6).

A NOTE:

When assembling pipe fittings, Teflon
thread sealant must be used.

10. Attach a 1/8P x 1/4T elbow to one end of
the short bulkhead adapter (Figure 5).
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Section Two Installation

FUEL LINE INSTALLATION

FUEL LINE INSTALLATION KIT Part #

STEEL HOSE 1/8P x /AT 66-945153 (For vehicles other than 1992 or
ELBOW later Fords or 1997 or later Chewrolet, GMC,
TO FUEL INLET VEHICLE and Dodges)
ON CONSOLE FLOOR

= TTF IF THE VEHICLE IN WHICH YOU ARE IN-

STALLING YOUR UNIT IS OTHER THAN A
1992 (or later) FORD OR A 1997 (or later) CHEV-|.
BULKHEAD ROLET, GMC, OR DODGE VAN, IT WILL

FROM e ADAPTOR  BENECESSARY TO FOLLOW THE INSTRUC-
FUEL TIONS THAT COME IN THIS KIT:
PUMP \ STREET
o o T A
HOSE o FIITING WARNING!
— DO NOT smoke around the vehicle.
Work in a well-ventilated area away
from sparks or flames.
(SHORT) (Gasoline is extremely flammable and its|
BULKHEAD SEALS gy kHEAD vapors can explode if ignited.
ADAPTER /

 ADAPTER
/8P x /4T DO NOT damage the vehicle in any _
1/8P smvl-aET ELBOW FILLER manner during installation. When rout- }

ELBO ing fuel lines DO NOT place the hose in-

NUT

BARB — BREATHER 20Y location where damage may occur tof
FITTING ] TUBE  the hose or vehicle. Avoid any contact |
v with moving parts, areas of ‘h1gh tem- |

HOSE - r] perature, brake lines, fuel lines, muffler,
CLAMP ¢ :

catalytic converter, or sharp objects.

HOSE STEEL
7O FROM HOSE

FUEL PUMP  pOTTOM OF ER NECK
FUEL TANK

FIGURE S

FUEL ‘ \ STAINLESS

BREATHER TUBE

FROM
BOTTOM OF
. FUEL TANK
0
FUEL PUMP =
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Section Two Installation

1O Q07 (or Iater) 17 FUEL LINE INSTALLATION KIT Part #66-945171
Figure 7 1992 (or later) FORD (For 1992 o T Fords)

FUEL LINE MODIFICATION

IF THE VEHICLE IN WHICH YOU ARE INSTALLING ¢
YOUR UNIT IS A 1992 (or later) FORD, IT WILL BE

A WARNING! NECESSARY TO FOLLOW THE INSTRUCTIONS

THAT COME IN THIS KIT:

DO NOT smoke around the vehicle.
Work in a well-ventilated area away
from sparks or flames.

Gasoline is extremely flammable and
1ts vapors can explode if ignited.

DO NOT damage the vehicle in any
manner during installation. When
routing fuel lines DO NOT place the
hose in any location where damage
may occur to the hose or vehicle.
Avoid any contact with moving parts,
areas of high temperature, brake lines,
fuel lines, muffler, catalytic converter,
or sharp objects.

ELECTRIC
FUEL PUMF BOX

HOSE CLAMP #00-805345
5/16" ABRASION-
BREATHER TUBE RESISTANT FUEL
HOSE x 15' (cut
#03-000111
HOSE CLAMP hose to fit)
#12-800093
BARB FITTING,
é/ 1/8P x 5/16H
EXISTING HOSE #10-805319
[/ STAINLESS STEEL HOSE

CUT HOSE

3" FROM END

OF HOSE

CUT #52-501625
3/4" OUT ADAPTER TUBE
OF HOSE
EXISTING HOSE
A

NOTE: When placing the 3/16 sst hose into the fuel tank,
make sure to guide the hose down and towards the rear
of the tank. Not doing so may allow the hose to interfere o <y
with the fuel gauge float sender. BOTTOM OF FUEL TANK
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Section Two

e Figure 8 1997 (or later) CHEVY

§ and GMC FULL-SIZE VAN
EFUEL LINE MODIFICATION

| FUEL LINE INSTALLATION KIT Part #66-945437
-{ (For 1997 or later Chevrolet and GMC full-size vans
- with the center-mounted fuel tank)

.| IF THE VEHICLE IN WHICH YOU ARE INSTAL-
LING YOUR UNIT IS A 1997 (or later) CHEVRO-

" | LET OR GMC FULL-SIZE VAN WITH THE CEN-

.| TER-MOUNTED FUEL TANK, IT WILL BE

/| NECESSARY TO FOLLOW THE INSTRUCTIONS
| THAT COME IN THIS KIT:

1 Remove

Assembly

Assembly

Tighten

NOTE:
Use thread sealant
on all pipe threads

1 1. Loosen hose clamp at fuel tank, remove the screws
holding the filler neck assembly and remove assembly
from vehicle.

2. Remove 2" hose (outer hose) from filler neck and

1 cut in half. Reinstall one of the halves back on the filler
neck. Place one of the clamps provided onto the hose on
the filler neck.

3. Install the 3/16 sst hose on fuel adapter. Install a-
dapter aver the small hose from filler neck and into the
2" hose, tighten hose clamp.

4. Be sure the adapter is positioned as shown. Install
barb fitting onto the adapter, and be sure 1o use a thread
sealant to prevent leakage.

5. Install the other half of the 2" hose over the fuel
1 adapter. Use clamp to secure.

7 Check and

Installation

A WARNING!

DO NOT smoke around the vehicle. Work
in a well-ventilated area away from sparks
or flames.

Gasoline is extremely flammable and its va-
pors can explode if ignited.

DO NOT damage the vehicle in any manner
during installation. When routing fuel lines
DO NOT place the hose in any location
where damage may occur to the hose or vehi-
cle. Avoid any contact with moving parts,
areas of high temperature, brake lines, fuel
lines, muffler, catalytic converter, or sharp
objects.

2 Remove
Hose and
Cut in Half

CAUTION:
DO NOT Cut
Inner Hose

5§ Install
Cver
Adapter

4 Install Fitting.
Face Towards
Front of Vehicle

. . 2y Tank
6. Reinstall the filier neck assembiy into the
vehicle. When placing the 3/16 sst hose into the
fuel tank, make sure to guide the hose down and to-
wards the rear of the tank. Not doing so may aliow the
hose to interfere with the fuel gauge float sender.

7. Fit 2" hose over tank fitting, tighten clamp and resecure
filler neck assembly.

Parts for Fue] Modification Kit

03-000054......... CLAMP, HOSE #32
10-805319......... HOSE, 3/16 x 25"

12-800093......... FITTING, BARB 1/8P x 5/16H
52-501774........ ADAPTER, FUEL FILLER NECK

16
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Section Two Instaliation

g Figure 9 1997 (or later) DODGE
FULL-SIZE VAN FUEL LINE - mﬁb NG
¢ M O Dl Fl C ATI ON ina well—vent‘ijlateagoaru:a away ﬁ-::ne;pa.ri?s
{ FUEL LINE INSTALLATION KIT Part #66-945437 or flames.
| (For 1997 or later Dodge full-size vans)

Gasoline is extremely flammable and its va-

2.3
£
N
.
ba

IF THE VEHICLE IN WHICH YOU ARE INSTAL pors can explode if ignited.
2 Y anner
<t FULL-SIZE, IT WILL BE NECESSARY TO FOLLOW during installation. When routing fuef lines
| THE INSTRUCTIONS THAT COME IN THIS KIT: DO NOT place the hose in any location
bt - - - where damage may occur to the hose or vehi-
+f { Two styles of fittings on tank. One is a metal tube held in . . .
-] | place by a gasket, the metal tube will slide in and out of cle. Avoid any contact with moving parts,

areas of high temperature, brake lines, fuel
lines, muffler, catalytic converter, or sharp
objects.

- | the gasket. The other is a metal tube in a hard plastic
L housmgﬂnatlookslikcalargcbarbﬁtﬁng.

2 genew::d P Face Towards
os :
Front of Vehicie.
Cut in Half ront of Vehicle
NOTE:
CAUTION: DO
Use thread sealant
NOT R
Neck OT Remove Ball o all pipe thr

| 1. Loosen the hose clamps and slide the hose away from
the tank. This will allow the filler neck to drop down 6. Route the 3/16 sst hose into the fuel tank and reposi-
| and away. tion the filler neck. When placing the 3/16 sst hose into
the fuel tank, make sure to guide the hose down and
1 2. Remove 2" hose from filler neck and cut in half. Re- towards the rear of the tank. Not doing so may allow

7| install one of the halves back on the filler neck. Place the hose to interfere with the fuel gauge float sender.

| one of the clamps provided onto the hose on the filler

-{ neck. Don't tighten the clamps yet. 7. Slide the 2" hose over tank fitting, tighten clamps to

: resecure filler neck assembly. NOTE: When working
3. Instal} the 3/16 sst hose on fuel adapter. Install a- on vehicle with the metal tube in the gasket, be sure
dapter into the 2" hose. NOT to push the tube into the fuel tank while recon-

necting the filler neck assembly.
4. Be sure the adapter is positioned as shown. Install
barb fitting onto the adapter, and be sure to use a thread ificati i
sealant to prevent leakage. 03-000054.........CLAMP, HOSE #32

: 10-805319........HOSE, 3/16 x 25"
.| 5. Install the other half of the 2" hose over the fucl 12-800093........FITTING, BARB 1/8P x 5/16H
| adapter. Use clamp provided to secure. 52-501774........ADAPTER, FUEL FILLER NECK

Prochem Performer/Performer 405 Operation & Service Manual
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Section Tweo

Slide one of the seals over the threads of the
bulkhead adapter against the hexagon area.
Next, attach the 25", 36" or 45" stainless steel
hose to the 1/8P x 1/4T elbow. Choose a length
that will reach through the filler neck to the
bottom of the fuel tank. If the selected hose is
too short or too long, the unit will run out of
fuel before the vehicle fuel tank is empty.

11. Insert the stainless steel hose (bulkhead
connector first) into the filler neck until the
male threads on the bulkhead connector are
protruding through the 1/2" hole.

Slide the other seal over the threads and tighten
the hex head nut over the seal (Figure 5).

Attach the 1/8P street elbow and 1/8P x 5/16H
barb fitting to the bulkhead connector, outside
the filler neck.

Make certain the fuel hose and fittings remain
positioned parallel to the filler neck (Figure 6).

12. Using a hose clamp, connect one end of the
5/16" fuel hose to the fitting on the outside of
the filler neck (Figure 5).

13. Re-install the filler neck on the vehicle.

14. Insert the filler neck fuel hose into the fuel
tank and make certain the end is at the bottom
of the tank.

15. Re-connect the 2 hoses which connect the
filler neck and the fuel tank. Make certain they
are clamped correctly.

16. Route the 5/16" fuel hose underneath the
van from the filler neck to the inlet side of the
external electric fuel pump (Figure 10). Use the
cable ties to secure the hose. Cut off any excess
hose and attach to the barb fitting with hose
clamp.

17. Attach the remaining hose to the outlet side
of the external electric fuel pump with a hose

18

Installation

clamp.

18. Using the 5/16" hose and hose clamps
connect the fuel pump box to the bulkhead
adapter.

A CAUTION:

Wher routing this hose underneath the
vehicle, make certain that you DO NOT
place the hose in any location where damage
may occur to the hose or vehicle. AVOID
any contact with moving parts, areas of high
temperatare, muffler, catalytic converter, or
sharp objects.

5. INSTALLING THE FUEL TANK

AND FUEL LINE (TRAILER)

For trailer installations we recommend the
following.

1. Strict compliance with all Federal and State
laws must be maintained.

2. Use a safe fue] tank which is manufactured
specifically for gasoline, has a proper vented
filling cap, and an outlet connection that is the
same size as the inlet connection on the unit.

3. DO NOT mount the fuel tank mside an
enclosed trailer or van.

A WARNING!

Never carry any gasoline or flammable
material in the vehicle. NEVER store any
type of flammable material in the vehicle.

4. Mount the fuel tank where it will be
protected from any vehicle collision.

5. When installing the fuel line from the tank
to the unit, use the proper size fuel line.
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Section Two

. Figure 10 EXTERNAL
ELECTRIC FUEL PUMP

MOUNTING
'INSTRUCTIONS
: ©
COVER @
Attach cover to

vehicle with provided

hardware, then attach

fuel pump assembly
to cover

q 516"
ABRASION
RESISTANT
FUEL HOSE
] (CUT TO FIT)

Instaliation
STUDY ALL FUEL LINE A '
INSTALLATION INSTRUC- WARNING!
TIONS COMPLETELY DONOTINSTALL THIS ASSEM-
BEFORE PROCEEDING TION WHICH, IN SO DOING, MAY
CAUSE DAMAGE TO THE VE-
HICLE OR ANY COMPONENT
PHICH MIGHTAFFECT THE
OPERATION OR SAFETY OF THE
5/16™ CLE
ABRASION i. DETERMINE THE POSITION
RESISTANT WHERE THE BOX ASSEMBLY
HOSE WILL BE MOUINTED.

WARNING! DO NOT MOUNT THIS
ASSEMELY NEAR THE CATALY-
TIC CONVERTER, EXHAUST, OR
ANY AREAS OF HIGH TEMPERA-

2. USING THE COVER AS A TEM-
PLATE, DRILL TWO 5/16* DIA,
HOLES IN THE VEHICLE FRAME

3. MOUNT THE COVER TO THE
VEHICLE FLOOR

4. CONNECT THE HQSES AND
CORD AS SHOWN. TIGHTEN HOSE
CLAMPS.

CAUTION: WHEN ROUTING THE
HOSE AND CORD UNDERNEATH
THE VEHICLE, MAKE CERTAIN
THAT YOU DO NOT PLACE THEM
IN ANY LOCATION WHERE DAM-
AGE MAY OCCUR TO THE HOSE,
CORD, OR VEHICLE. AVOID ANY
CONTACT WITH MOVING PARTS,
AREAS OF HIGH TEMPERATURE
OR SHARP OBJECTS.

5 INSTALL THE FUEL PUMP AS-
SEMBLY ON TO THE COVER WITH| "

THE PROVIDED HARDWARE,
’ % INSERT FUEL PUMP POWER CORD,
CONNECT POWER CORD WHITE
1 rrROM WIRE TO FUEL PUMP BLACK WIRE,
¥ VEHICLE GROUND POWER CORD BLACK
1 FUEL WIRE, AND TIGHTEN CORD
TANK HOLDER SCREWS.
] FILLER
| NECK BULKHEAD INSTALLATION (viewed from underneath van) FROM
CONNECTOR VEHICLE
(FUEL-LINE 5/16" ABRASION- ELECTRIC FUEL PUMP BOX FUEL
FROM RESISTANT ASSEMBLY (NOTE: thisisa2 Ib. TANK
CONSOLE) FUEL HOSE fuel punmp. Do not use any other type.)

<
>
[ Fi
o
e
=
S -
o
ELECTRI: 5/16" ABRASION-RESISTANT
FUEL pm(fp _ FUEL HOSE (FROM VEHICLE
POWER CORD FUEL TANK)
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Section Two

6. WASTE TANK TO CONSOLLE
CONNECTION

NOTE: Before connecting any hoses to the
waste tanks, make certain the hose clamps are
on each hose.

1. See Figure 11. Connect the 6-1/2” long
section of 2-1/2” 1.D. internal vac hose to the 2-
1/2” dia. vac inlet tube on the console and the
2-1/2” dia. inlet tube on the waste tank.
Tighten the hose clamps. NOTE: On the
PERFORMER 405, the hose and tubing will be
3" diameter.

2. Connect the section of 2-7/8" LD. internal
vac hose to the 2-7/8” dia. vac outlet tube on
the waste tank and to the vacuum pump relief
valve on the console. It may be necessary to
cut this hose to fit. Tighten the hose clamps.
NOTE: On the PERFORMER 405, the hose
and tubing will be 3-1/2” diameter.

3. Connect the 27 L.D. waste removal hose to
the 2” dia. tube at the bottom of the waste tank.
Tighten the hose clamps.

4. Connect the 5/16" LD. water box hose to the
barb fitting (pointed downward) on the waste
tank, which is mounted on the outside of the
waste tank. Tighten the hose clamps.

5. Connect the console engine shut-off cord to
the waste tank level sensor cord.

6. Connect the 3/16 stainless steel hose from

the bypass valve to the connector on the waste
tank.

7. BATTERY CONNECTION

A WARNING!

Dangerous Acid, Explosive Gases!
Batteries contain sulfuric acid. To prevent

Installation

acid burms, avoid contact with skin, eyes,
and clothing. Batteries produce explosive
hydrogen gas while being charged. To
prevent a fire or explosion, charge batteries
only in well-ventilated areas. Keep sparks,
open flames, and other sources of ignition
away from the battery at all times. Keep
batteries out of the. reach of children.
Remove all jewelry when servicing batteries.

Before disconnecting the negative (-) ground
cable, make sure all switches are OFF. If
ON, a spark will occur at the ground cable
terminal which could cause an explosion if
hydrogen gas or gasoline vapors are present.
When disconnecting the battery, ALWAYS
disconnect the negative (-) terminal FIRST.

1. Attach the red positive (+) battery cable from
the console starter solenoid to the positive (+)
terminal on the battery and tighten the holding
nut. '

2. Next, attach the black negative (-) battery
cable from the console ground to the negative
(-) terminal on the battery and tighten the
holding nut.

BATTERY HOOK-UP

8. FIRE EXTINGUISHER

We recommend that a fire extinguisher,
preferably rated for A, B, & C type fires, be
installed inside the vehicle.

20 Prochem Performer/Performer 405 Operation & Service Manual



Section Two

Installation

¢ Figure 11 WASTE TANK TO

. CONSOLE CONNECTION

: 4, HOSE TO CONNECT WATER

£ * BOX TEMPERATURE
RELIEF VALVE TO BARB

FITTING AT WASTE TANK

| 2, HOSE To CONNECT
| 4o WASTE TANK

, OUTLET TUBE TO

e vacuum pump

¥|  RELIEF VALVE

S Liefan

kb

5‘ CONNECT CONSOLE

ENGINE SHUTOFF
CORD-END TO
WASTE TANK LEVEL
SENSOR CORD-END HOSE TO CONNECT
« WASTE OUTLET TUBE
TO WASTE TANK
| SPECIAL INSTRUCTIONS:
1. Cut hoses to fit, if necessary.
12 When cutting hoses, make certain that the cutting
| blade is facing away from your hands, fingers, Or any
| other part of your body to avoid injury.

3. Do not install hoses with excessive bends or kinks.

4. Place clamps on hoses before installing,
5. Tighten all hose clamps firmiy.

AV

N 7 HosETO

— OF UNIT TO
FITTING ON
WASTE TANK

N
. d %FROM HEAT

(= - BYPASS
. VALVE
[

1 HOSE TO CONNECT
» VAC INLET TUBE TO
WASTE TANK INLET
TUBE

» CONNECT HEAT
. TEMP RELIEF BYPASS VALVE
’ ' VALVE ON WATER BOX ON FRONT

Prochem Performer/Performer 405 Operation & Service Manual
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Section Two Installation

1 Figure 12 PLACEMENT OF

EXTERNAL WARNING DECALS

VAN VAN
SIDE SLIDING DOOR SIDE SLIDING DQOR
i
j It \ / \
Door Handle
Door Handle
Decal, Fuel Clean-up

VAN Part# 48-941317
SIDE SWING 7 T
OPEN DOORS A\ WARNING

CLEANUP ANY SPILLED
FUEL INSIDE VEHICLE
PRIOR TO OPERATION OF
ANY EQUIPMENT IN
VEHICLE. GASOLINE 1S
EXTREMELY FLAMMABLE
AND [TS VAPORS CAN
EXPLODE IF IGNITED.

4\ DANGER

I

Door Handle _ ___

L

ENGINES PRODUCE CARBON MONOXIDE
WHICH IS AN ODORLESS DEADLY POISON.
DO NOT OPERATE IN AN ENCLOSED AREA.

| The decals should be placed in a prominent spot
‘| on the vehicle where access is given to operate Decal. Carbon Monoxide
| the unit. The illustrations above suggest the . Parth 48-94

-| location and placement of the decals. 8-941316

{ When placing the decals, be sure the area is clean of any dirt and possible wax build-up. Place the
| decal by starting at one edge and smoothing the decal over to the other edge. This wall help elimin-
ate air bubbles and allow the decal to adhere better. After a time the decals may become damaged
| or worn. If they become unreadable, they should be replaced. The part numbers are shown above
to help in ordering new decals.
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Section Three

n SYSTEMS

This chapter of the operator’s manual divides
the unit up into systems and explains how each
system works. Before proceeding into the
operation and maintenance sections of this
manual, we recommend acquiring a basic
knowledge of how this unit functions. Read the
next section of this manual carefully and
completely.

1. WATER PUNPING SYSTEM

See Figures 13 and 14. Cold water enters the
console through the water inlet connection
located on the lower front panel. The water
flows to the water box through a float valve,
which shuts off water flow when the water box
is full.

Water then flows from the water box, through a
strainer, into the water pump where it is
pressurized. This pressurized water is pumped
to the pressure regulator manifold where the
pressure regulator provides and maintains the
desired pressure setting.

The pressure regulator manifold includes a
nitrogen-charged accumulator which helps
reduce pressure pulsations. In addition, the
manifold also contains a low-pressure switch
and a high-pressure switch. These switches
will shut the unit down if the water pressure
drops below 50 PSI or exceeds 1200 PSL

If the tool valve is closed, water flows from the
pressure regulator through the vacuum exhaust
radiator-type heat exchangers, where heat is
transferred from the vacuum pump exhaust to
the water.

The heated water then returns to the water box.
If the temperature in the water box exceeds

24

Operation

180°F, a temperature relief valve will open and
bleed a small amount of hot water into the
waste tank, allowing cool water to flow into the
water box.

When the tool valve 1s open, water flow is from
the pressure regulator, through the heli-coil
heat exchanger, to the engine exhaust heat
exchanger, where it is super-heated by engine
exhaust.

A bypass manifold, located next to the water
box, constantly bleeds a small amount of hot
water from the engine exhaust heat exchanger
outlet to the water box.

Next, the hot water flows through the check
valve manifold which contains a check valve
and Y-strainer. This is where chemical injec-
tion occurs.

The hot solution then flows through the
solution outlet manifold to the cleaning tool.

Temperature is adjusted primarily using the
thermostatic temperature control. This control
opens a solenoid valve if the water exceeds the
temperature setting. When open, this valve
allows hot water to be drawn into the waste
tank. The temperature sensor for this control is
located in the thermostat manifeld en route to
the solution outlet.

In addition, a heat bypass valve on the lower
front panel lowers the solution temperature
manually with a knob adjustment. When open,
this valve allows hot water to be drawn into the
waste tank.

An additional temperature sensor on the engine
exhaust heat exchanger outlet will shut down
the engine if the water temperature exceeds
285°F. I this occurs, consult the “Trouble-
shooting” section of this manual to determine
the cause of overheating before restarting your
umt.
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Section Three

2. HEAT TRANSFER SYSTEM

See Figures 13 and 14. Water is heated
through a three stage heat exchange system
which utilizes vacuum exhaust, engine coolant,
and engine exhaust.

Stage one utilizes vacuum exhaust heat
blowing over two radiator-type heat exchang-
ers in series prior to discharging the exhaust
into the atmosphere. When the tool valve is
closed, the water bypasses from the pressure
regulator manifold to the water box through the
vacuum exhaust heat exchangers. Water then

Operation

flows from the water box to the water pump,
where it is pressurized. It then travels to the
pressure regulator manifold.

When the tool valve is open, the water flows
through the stage two heli-coil heat exchanger
system which uses heated engine coolant
pumped over copper coils. The pressurized
water flows through the copper coils and
collects heat from the engine’s cooling system.
The water then flows to the stage three heat
exchange system.

VACUUM EXHAUST
HEAT EXCHANGER

CATALYTIC
ENGINE EXHAUST
HEAT EXCHANGER
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Figure 13 HEAT TRANSFER & WATER PUMPING SYSTEM

SOLUTION
OUTLETS

VERY HOT WATER FLOW

HOT WATER FLOW

WARM WATER. FLOW

COLD WATER FLOW

COOLANT WATER FLOW

BYPASS FLOW

ENGINE EXHAUST FLOW

J
@ FLOAT

@ VALVE

VACLUUM EXHAUST FLOW

VACUUM FLOW

WATER BOX

ASTE TANK
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Figure 14 MANUAL & AUTOMATIC

HOT WATER BYPASS SYSTEMS

SOLUTION
QUTLETS

HIGH ﬂ
ol TEMPERATURE
SOLENOID
(AUTOMATIC)

-~

BYPASS P
MANIFOLD |
(CONSTANT) ;
0 | -p VERY HOT WATER FLOW
SCREEN =
= BYPASS FLOW

VACUUM FLOW
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The stage three heat exchanger is an engine
exhaust chamber containing a stainless steel
heating coil and catalytic converter (optional).
Water flows through the coil and is heated by
the engine exhaust as it leaves the engine. The
catalytic heat exchanger uses a catalytic core.

The catalytic converter, combined with the in-
jection of air pumped into the exhaust mani-
fold, re-bums the exhaust waste gases. This
results in super-heated water flowing through
the outlet manifold to the cleaning tools.

An exhaust diverter valve is located on the
engine exhaust system. This allows you to
direct the exhaust either to the heat exchanger

Operation

for high temperature cleaning or to the exhaust
muffler for low temperature cleaning or
extraction, such as for flood restoration.

When the diverter valve is in the MUFFLER
position, a microswitch automatically shuts off
the water pump. An override switch on the
control panel will enable you to turn the water
pump ON, for low temperature cleaning.

3. VACUUM SYSTEM

See Figure 15. Vacuum flow is initiated by the
vacuum pump, with air and water being drawn
into the vacuum inlet at the front of the con-
sole.

Figure 15 VACUUM SYSTEM

"WARM" YACUUM

WATER
INLET

VACUUM EXHAUST
"RADIATOR-TYPE"
HEAT EXCHANGER #2

VACUUM EXHAUST
"RADIATOR-TYPE"
HEAT EXCHANGER #1_

"HEATED"
WATER
QUTLET

28

VACUUM
T VACUUM
GAUGE
LUBRICATION O :
CuUp

7

VACUUM

RELIEF
1

T VALVE

N|!

PERFORMER 405
USES 2 SMALLER
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The mixture then flows through a strainer bas-
ket into the waste tank. Air exits the waste
tank through a 100-mesh filter (the PERFOR-

MER 405 uses two filters), and then flows into
the vacuum pump. A vacuum pump relief
valve has been provided for vacuum pump
protection.

The air is discharged from the vacuum pump
through the stage one heat exchanger where the
heated vacuum exhaust blows across two radia-
tor-type heat exchangers before discharging
into the atmosphere.

A level sensor switch located near the top of
the waste tank will shut the unit down before
the waste tank reaches its full capacity. This
protects the vacuum pump from water damage.

A CAUTION:

Use of a DEFOAMER will help prevent
damage to the unit by a build-up of foam in
the waste tank, which may be caused by
some chemicals (foam build-up will not
activate float switches).

Operation

4. CHEMICAL PUMPING SYSTEM

See Figure 16. The chemical is drawn from the
chemical container through a strainer into the
flow meter. The fiow meter indicates the rate of
chemical flow.

The chemical then flows through a check valve
into a pulse-powered chemical pump. Next,
the chemical pump injects the chemical
through a check valve to the 3-way selector
valve on the control panel. This valve may tumn
the chemical flow ON, OFF, or PRIME the
chemical pump.

The chemical then flows through a metering
valve to the solution outlet. This valve controls
the rate of flow of chemical injection into the
cleaning solution, which is indicated on the
flow meter.
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Figure 16 CHEMICAL SYSTEM

ﬂ SOLUTION
OUTLET

CHECK VAL
MANIFOLD
CHEMICAL
- METERING
VALVE
CHECK
CHEMICAL
- 3 SELECTOR
VALVE
FLOWMETER
® T I
CHECK —
VALVE —_
— J
— | dm
i )|
- CHEMICAL FLOW
= | CHEMICAL PRIME W 3
= | soLUTION FLOW CHEMICAL
CONTAINER

30 Prochem Performer/Performer 405 Operation & Service Manual



Section Three

OPERATION

This chapter of the operator’s manual explains
how to prepare, start, operate, shut down, and
maintain the PROCHEM PERFORMER/
PERFORMER 405 cleaning unit. Operation of
the PERFORMER/PERFORMER 405 is sim-
ple. However, only trained personnel should
proceed.

“ WARNING!

Operate this unit and equipment only in a
well-ventilated area. Exhaust fumes contain
carbon monoxide which is an odorless and
deadly poison that can cause severe injury
or fatality. DO NOT operate this unit where
the exhaust may enter any building
doorway, window, vent, or opening of any

type.

1. CHECK FOR ADEQUATE FUEL

Check the fuel tank to be cerain there is
adequate fuel to complete the job. This unit
uses approximately .95 to 1.18 gallons of fuel
per hour, depending on the speed setting.

2. REMOVE TOOLS FROM VEHICLE

Remove any tools or hoses from the van which
you will require.

3. WATER SUPPLY CONNECTION

NOTE: Before connecting your water hose to
the supply faucet, flush out the faucet until the
water is free of any debris. Flush out any debris
which may be in your water inlet hose.

Operation

1. Connect the water supply hose to the water
inlet quick-connect at the front of the unit.
Connect the hose to the water supply faucet.

NOTE: Never use your waste pump outlet
hose as a water inlet hose. Use only clean hoses
for water inlet.

2. Turn the water supply faucet on. The water
will fill the water box.

4. HIGH PRFSSURE HOSE

Before starting the unit, connect the pressure
hose(s) to the outlet connection(s) at the front
of the unit. Connect the cleaning tool(s) to the
pressure hose(s).

Connect the vacuum hose(s) 10 the vacuum
inlet connection(s) at the front of the unit.
Connect the other end of the vacuum hose(s)
to the cleaning tool(s).

PROCHEM recommends floor tool tip sizing
not exceed a total of “06”. Using larger jet
sizes on your PERFORMER/PERFORMER
405 may reduce cleaning temperatures.
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Ficure 17 INSTRUMENTATION
WATER PRESS.
] mwggxfgm VACUUM | OVERRIDE/
GAUGE GAUGE ALTERNATOR  WATER PUMP
\ CHARGING SWITCH
\ LIGHT (RED) / _ MAIN
TEMPERATURE |  HOURMETER CIRCUIT
CONTROL '\ / / BREAKER
CHOKE
e p————e — CONTROL
FLOW METER
B — _ & WATER PUMP
N o mall CIRCUIT
= BREAKER
WATER 5° ©
PRESSURE @ ; ON-OFF
GAUGE 5 @ IGNITION
SWITCH
CHEMICAL sy, — _ il PUMP-OUT
PRIMING s S : N pllyainis
VALVE ' ' R BREAKER
PUMP-OUT
CHEMICAL SWITCH
METERING
VALVE ENGINE
SPEED
5 CONTROL
®) [T~ HEAT BYPASS
SOLUTION R R VALVE
OUTLETS
PRESSURE
/ REGULATOR
EXHAUST _
DIVERTER VACUUM
VALVE INLETS
//
VACUUM —— R —
LUBRICATION ' . WATER
cuP / \ INLET
/ WASTE
CONDENSED ENGINE \ OUTLET
OPERATING EXHAUST VACUUM
INSTRUCTIONS OUTLET  ENGINE OLL EXHAUST
DRAIN OUTLET
32 Prochem Performer/Performer 405 Operation & Service Manual




Section Three

Example: Quad-jet wand uses four 95015
Jets. (95° spray angle w/ 015 orifice)

015x4=06

When using two floor tools while cleaning with
your unit, PROCHEM recommends that each
tool tip size does not exceed a total of “.04”.

Example: Quad-jet wand uses four 9501
jets.

01x4=04....... 04 x 2 tools = 08

Uphoistery tool jet size: 80015
Stair tool jet size: 9502

I.  Set the exhaust diverter valve to the
HEAT EXCHANGER position. The diverter
valve microswitch will automatically turn ON
the water pump.

2. Set the temperature control on the control
panel to the desired cleaning temperature. The
thermostatic temperature control will allow you
to increase or decrease the solution temperature
automatically. Simply turn the control knob
to the desired temperature setting.

3. Close the heat bypass valve by tumning the
knob clockwise. DO NOT over-tighten.

The heat bypass valve allows you to decrease
the solution temperature manually. Opening
the valve (counter-clockwise) decreases the
temperature by allowing hot water to bypass to
the waste tank. -

A CAUTION:

DO NOT operate this urnit without constant
water flowing into the console.

QOperation

The water low-pressure switch will auto-
matically shut the unit down if the waiter
pressure in the system drops below 50 PSI.

The water high-pressure switch will auto-
matically shut the unit down if the water
pressure 1n the system exceeds 1200 PSI.

Before proéeedi.ng, be certain that the control
panel indicators are at the following settings:

Engine - IDLE (Throttle Control Qut)
Engine Choke —~ PULL OUT

NOTE: It will not be necessary to pull the
choke out if the engine is already warmed up.

4. Turn the ignition switch to the START
position while holding the water pump switch
to the left (override position). The engine will
start. Continue to hold the water pump switch
in the override position until pressure is
indicated on the pressure gauge.

NOTE: If your unit fails to build water
pressure after 15 seconds, check for adequate
water supply. If necessary, see “Loss of Water
Pump Pressure” in the “Troubleshooting”
section of this manual.

5. Afier starting the engine, push the choke in.
After the engine has warmed up, push the
throttle all the way in and lock it in the full
throttle position.

Allow adequate time for the unit to warm up
before beginning the cleaning operation,
approximately 5-15 minutes.

8. PRIMING THE CHEMICAL PUMP

NOTE: PROCHEM recommends that the
chemical pump be primed whenever the water
pump is ON. This will eliminate possible
pressure fluctuations and water pump pulsa-
tions related to a dry chemical pump.
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1. Place the chemical inlet tube and the
chemical prime tube into the chemical
container.

NOTE: When placing the chemical inlet tube
into the chemical container, make certain that
it stays fully submerged since the chemical
pump will not function if air is allowed to enter
the inlet line. DO NOT operate the chemical
pump without the inlet strainer properly
installed.

2. Tumn the chemical selector valve on the
control panel to the PRIME position. The
chemical will then flow from the chemical
container through the chemical prime tube.

If the chemical does not flow, then:

a) Put the chemical prime tube into the
vacuum inlet on the unit and seal off the
vacuum inlet. The vacuum will quickly pull
chemical from the chemical container. When
the chemical starts to flow, tum the chemical
selector valve to OFF, place the chemical
prime tube back into the container, and turn
the chemical selector valve back to PRIME to
continue the procedure.

b) Once continuous chemical flow
without air bubbles has been achieved, turn the
chemical selector valve from PRIME to
METER. With the cleaning tool open, observe
the flow meter and adjust the chemical
metering valve until the desired rate of chem-
ical flow is obtained (the chemical metering
valve is located on the control panel below the
flow meter).

9. WASTE PUMP

1.  If your unit is equipped with an automat-
ic waste pump, connect one end of a garden
hose to the pump-out connection on the
console and the other end to an appropriate
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waste disposal.

2. Turmn the pump-out switch on the control
panel to the ON position. The waste pump will
operate automatically throughout the cleaning
operation.

We recommend that you use a 3/4" 1.D. water
hose as a waste pump outlet hose. DO NOT
use a hose smaller than 5/8" LD.

NEVER use your automatic waste pump outlet
hose as a water inlet hose.

A WARNING!

NEVER dispose of waste in storm drains,
water ways, or on ground areas. Always
dispose of waste in accordance with Local,
State, and Federal laws.

10, OPERATION

Once you have completed steps 1 through 9,
proceed with the cleaning operation. Your unit
should be in the full throttle position when
cleaning or extracting. A float switch located
inside the waste tank will automatically shut
down the unit when it reaches its full capacity.
When this occurs, empty the waste tank before
continuing.

EXHAUST DIVERTER VALVE

The exhaust diverter valve allows you to
direct exhaust through either:

a) the engine exbaust HEAT EX.
CHANGER for high temperature cleaning, or

b) through the exhaust MUFFLER for
extraction, such as flood restoration.

When the exhaust diverter valve is in the
MUFFLER position, a microswitch automa-
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tically shuts off the water pump. This protects
the water pump from excessive heat during
flood restoration work.

An override switch on the control panel will
enable you to turn the water pump ON, when in
the MUFFLER position. Make certain that this
switch is in the OFF position during flood
restoration.

Observe the following guidelines, while
cleaning:

1. Before proceeding make sure the nozzles
are functioning properly.

a) To check, hold the wand about omne
foot above the surface to be cleaned and open
the wand valve. A full spray should be
observed from the cleaning nozzles.

b) If the nozzles are not showing a full
spray pattern, adjust nozzles for proper pattern,
clean, or replace nozzles, if required.

2. Nommally, chemical is applied on the push
stroke of the wand when cleaning, and
vacuuming is dore on the pull stroke. For
heavily soiled carpets the wand may be used in
a scrubbing manner, applying chemical in both
push and pull strokes. Always finish up an area
with a vacuum pull stroke.

3. When cleaning, keep the working opening
(mouth) flat on the surface being cleaned. Keep
the wand moving when the valve is open.

4. The unit will automatically shut-down when
the waste tank is full. This will prevent water
being drawn into the vacuum pump. If shut-
down occurs, empty the waste tank before
proceeding.

Operation

A WARNING!

NEVER dispose of waste in storm drains,
waterways, or onto the ground. Always
dispose of waste in accordance with Local,
State, and Federal laws,

Upholstery Tool, Part #60-950422
Multi-Head Tool, Part #60-950464

1. Since the upholstery and multi-head tools
have a lower flow rate and smaller orifices,
operate the unit with the diverter valve in the
MUFFLER position and the water pump
switch ON. This will prevent excessive heat in
the water pumping system and limit bypass
flow into the waste tank while cleaning
upholstery.

2. To further reduce heat, slightly open the
heat bypass valve located on the lower front
panel. NOTE: If the unit is so equipped, turn
the automatic waste pump-out switch ON.
This will compensate for the extra bypass flow
to the waste tank.

3. Use one (1) "80015" spray tip in either tool.

4. Pressure adjustment below 300 PSI should
be made at the tool itself, by using the adjusting
knob located on the valve.

Statr Tool, Long, Part #60-950421
Stair Tool, Short, Part #60-950450

1. Tumn the diverter valve to the HEAT EX-
CHANGER position. Set the temperature
control to the desired temperature setting.
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2. To further reduce heat, slightly open the
heat bypass valve located on the lower front
panel. NOTE: If the unit is so equipped, turn
the automatic waste pump-out switch ON.
This will compensate for the extra bypass flow
into the waste tank.

3. Use one (1) "9502" spray tip in your stair
tool.

14. FLOOD RESTORATION

A CAUTION:

Set the temperature control on the control
panel to 150°F and open the heat bypass
valve by turning the knob counter-
clockwise. This will prevent excessive heat
in the water pumping system.

During flood restoration, turn the diverter
valve to the MUFFLER position and extract.
The water pumping system is now OFF.
Make certain that the water pump override
switch is OFF to prevent all water being
exhausted out of the water box and running
the pump dry.

15. SHUTDOWN AND DAILY

MAINTENANCE

1. Run fresh water through the chemical
injection system to flush out chemicals.

2. We recommend removing as much moisture
from your vacuum hoses as is reasonable. This
will prevent spillage of solution in your vehicle
when replacing hoses.

3. Positicn the throttle control to the first
notch (low speed).

4, Disconnect the vacuum hoses from the umnit.
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5. Open the heat bypass valve two (2) tumns
and allow the unit to cool down to 180°F or
less, and then close the heat bypass valve
completely. DO NOT over-tighten the valve,

6. Pull the throttie all the way out to idle and
allow the unit to run for 1 minute in order to
remove all moisture from the vacuum pump.

NOTE: If finishing for the day: Push the
throttle all the way in, plug the vacuum inlets
and spray WD-40 (or equivalent) into the
vacuum lubrication cup (located at front of
console) for 5 seconds. This wiil lubricate the
vacuum pump. Pull the throttle back to idie
and continue to step #7.

7. Tumn the ignition switch to the OFF
position.

8. Tum the water supply faucet off. Bleed the
pressure out of the water supply hose by
loosening the hose at the water supply. Unhook
the water supply hose and store in vehicle.

9. Relieve pressure from the cleaning tools
and pressure hoses by activating the valve on
the tools. Disconnect the toels and pressure
boses from the unit and store all items.

10. Drain the waste tank and dispose of waste
in a proper manner.

A WARNING!

NEVER dispose of waste in storm drains,
water ways, or on ground areas. Always
dispose of waste in accordance with Local,
State, and Federal laws.

11. Remove the strainer basket from the
waste tank, clean out any accumulated debris,
and re-install. Inspect the vacuum inlet filter
inside the waste tank. If there is any lint or
debris, remove and clean filter.
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NOTE: When removing the vacuwm inlet
filter, grip the plastic hexagonal section of
filter. Grasping filter by the screen may
collapse or ruin the filter. Re-install the filter
hand-tight. NEVER - operate this unit with
this filter removed, damaged or improperly
installed.

NOTE: When replacing this filter, we
recommend using the stainless  steel
PROCHEM filter (Part #14-806518 for PER-
FORMER, #14-806509 for PERFORMER
405) only. This will prevent rust and corrosion
from entering the vacuum system.

12. At the end of your work day, rinse out the
waste tank with fresh water. DUO Deodorizer
may be added to the waste tank to inhibit the
growth of bacteria.

13. Clean the unit, tools, hoses, van interior,
etc., as needed. Inspect ALL equipment for any
damage, wear, leaks, etc.

16. FREEZING PROTECTION

a CAUTION:

If the unit is exposed to freezing weather the
water in the unit may freeze, causing
SERIOUS DAMAGE to the unit. To avoid
this, the following is recommended during
the cold weather season:

When the unit is not in use, always park it in a
heated building.

While in operation, avoid long shutdowns as
the unit provides heat while running. Shut it
down just prior to leaving for the next job.

If a heated building is not available, we
recommend that you winterize the unit with
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anti-freeze. At present, it is only possible to
winterize units which do not have an auxiliary
water tank. Units with auxiliary water tanks
must be stored in a heated building when not in
use.

ADDING ANTI-FREEZE TO YOUR

UNIT:

1. Shut off the water supply. Disconnect the
water inlet hose from the front of your
console.

2. Connect all high pressure hoses and tools
that may have water in them.

3. Start the unit with the exhaust diverter
valve in the HEAT EXCHANGER position,
and open the tool valve until the low-pressure
switch shuts the unit down.

4. Fill the water box with approximately two
gallons of 100% glycol base anti-freeze.

S. Tum the diverter valve to the MUFFLER
position. Close the heat bypass valve by
turning the knob all the way clockwise.

6. Turn the water pressure override switch
to the override position and start the unit.
Turn the water pump switch ON.

7. Open the tool valve until anti-freeze begins
to come out of the tool. Recover ALL anti-
freeze that comes out of the tools into an
approved container. We strongly recommend
that you re-cycle and re-use the anti-freeze.

Repeat this procedure with all the remaining
tools. After all tools and pressure hoses have
been filled with anti-freeze, disconnect and
store them.
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8. Tum the water pump switch OFF. Attach
the winterizing loop hose with attachment,
Part #10-805380, to the solution outlet
connection and the water inlet connection. Tum
the water pump switch ON.

Allow the unit to run for approximately 3
minutes with the winterizing loop hose
attached.

9. Prime the chemical system with a 50/50
anti-freeze/water mix. Insert the chemical inlet
and prime tubes into the anti-freeze container.
Turn the chemical valve to PRIME until
antifreeze begins to flow out of the prime hose.

Now turn the chemical valve to the ON
(CHEMICAL) position, making certain that
the flow meter indicates flow. Make certain
that all anti-freeze drains out of the chemical
hose into an approved container.

After 20 seconds, turn the chemical valve to
the OFF position.

WINTERIZING LOOP
HOSE ASSEMBLY, #10-805380

LOOP HOSE

10. Open the heat bypass valve by turning the
knob counter-clockwise. After 10 seconds,

close the heat bypass valve.

Turn the temperature control on the control
panel to 50°F for 10 seconds.
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11. After completing these procedures, shut
the unit down. The unit is now “winterized”.

REMOVING ANTI-FREEZE FROM THE

UNIT:

1. Connect one end of the winterizing loop
hose to the solution outlet connection. Place
the other end of the loop hose, without the
attachment, into an approved container.

2. Start the unit. Allow the anti-freeze to flow
into the container unti] the low-pressure switch
shuts the unit down.

3. Fill the water box with fresh water and
repeat step #2.

4. Connect the water inlet hose to the water
inlet connection on the console. Turn the water
supply on.

5. Connect all solution hoses and any tools
which require purging of anti-freeze to the
solution outlet connection(s).

6. Open the tool valves and drain the anti-
freeze into an approved container until the flow
is clear and all anti-freeze is purged from the
tools and hoses.

7. Place the chemical prime hose into the
approved container. Submerge the chemical
inlet hose in water. Turn the chemical valve to
the PRIME position until clear water comes
through the prime hose, and then remove the
prime hose from the container.

Turn the chemical wvalve to the
ON(CHEMICAL) position. This will allow
water to flow into the other side of the system.

Once all of the anti-freeze is removed, the unit
is ready to use.
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Eventually, the anti-freeze in your storage
container will become diluted with water. If the
anti-freeze level drops below 50% of the total,
dispose of it and start with fresh 100% anti-
freeze.

A WARNING!

When disposing of used anti-freeze, observe
local laws and regulations. Where
permitted, we recommend disposal in
sanitary sewer systems. Do not drain onto
the ground or into storm drainage systems.

Prochem Petformer/Performer 405 Operation & Service Manual
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SECTION 4:

MAINTENANCE & SERVICE
6 MAINTENANCE 4]

Maintenance chart 4]

Engine 42

Vacuum pump 43

Water pump, vacuum inlet filter 44

Drive belts, pulleys, and hubs 45

Float valve 45

Water pump inlet filter, strainer basket {waste tank) 46

Bypass manifold 46

QOutlet Y-strainer, check valve 46

Chemical pump, chemical & heat bypass valves 46

Nitrogen accumulator 46

Pressure regulator, vacuum hoses 47

Catalytic air pump, temperature solenoid 47

Battery 47

Engine exhanst heat exchanger 48

Vacuum exhaust heat exchanger 48

High pressure hoses, optional waste pump-out 48

Temperature probe packing 48

7 GENERAL SERVICE ADJUSTMENTS 49

Engine speed 4%

Vacuum relief valve 51

Vacuum pump drive belts 51

Water pump drive belt 51

Float valve, bypass manifold 51

Check valve (solution outlet), chemical pump 52

Packing out adjustment (chemical metering & selector valves) 53

Pressure regulator, adding/draining engine coolant 53

Temperature solenoid, temperature capillary tube 54

8 TROUBLESHOOTING 56

Loss of water pump pressure 57
Loss of solution volume at cleaning tool orifice 58
Loss of vacuum 58
Loss of chemical 59
Flow meter indicates flow with the tool valve closed 59
Water pump does not engage when diverter valve in HEAT EXCHANGER 60
Engine will not start 61
Starter turns over engine, but engine will not start 61
Engine stops running 62
Excessive heating 63
Heat exchanger leaks 63
Loss of temperature 64
Automatic waste pump is malfunctioning or not operating 64
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MAINTENANCE CHART _

Maintenance & Service
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Enpine daily Check engine oil level. *** Fill to proper level. _!
Engine | daity | Check coolant level in overflow bottle. |
Vacaum Pamp daily Spray WD-40 in lubrication cup at front of console for 5 sec.
Water Pemp | daily || Check oil level ** Fill to proper level.
Vacuum Inlet Filter { in waste tank) |  daily* Clean filter, inspect, replace if damaged.
Vacoum Hoses daily Wash out with clean water.
(Optional) Actomatic Waste Pump daily* Inspect and remove any debris or sediment.
Vacunm Purp | weekdy* || Check oil level. Fill to proper level. !
Water Pump lulet Fitter (i water box) || weekly* Check for debris and clean. i
Battery | weekly* Check for proper fluid level. Fill with distilied water ogly.
Bypass Maaifold Orifice & Straimer | weekiy* Inspect and remove any debris or biockage. i
Solution Outlet Y-Strainer | monthly* Inspect and remove any debris or blockage.
High Pressure Hoses 5% Inspect for damage or impending damage.
Pressure Regulator 10¢ |_Lubricate o-rings.
Eagine 160 Change engine oil ***
Engine 100 | Change oil filter.***
Battery 100+ Clean battery terminals.
Eagine 100 Check fan belt tightness.
Engine 200 Servioe air cleaner element *
Engise | 200 Check radiator hoses and clamp tightness. ]
Engine W00 Check spark plugs for carbon depesits and proper gap.
Heat Bypass aad Chemical Valves | 200* Inspect and/or adjust packing nuts. |
Temperature Solenoid 200+ Remove any hard water deposits, —‘
Vaconm Exhaust Heat Exchanger 200 | Inspect core and remove debris. :
Water Pump 500 Change ofl. ** ]'
Vacoom Pomp 500 Lubricate bearing on pulicy end with grease.
Pulley Set Screws & Hub Cap Screws 500 Check for proper torque values. Re-torque, if required. ****
Drive Palieys 200 Inspect, clean, and check for pulley groove wear. **=+
Drive Palleys 500 Check pulley alignment, ***+
DriveBelts | 500 Inspect and clean.*#++
Drive Belts 500 Check vek tension ****
Engine 1000 Replace spark plugs.
Engine 1000 Flush radiator and change engine coolant.
Engiae | 1000 Drrain and refili engine governor oil,_
Chemical Pamp & Check Valves 1800 Replace diaphragm and check valves. i
Check Vaive (Sotution Outlet) 1000 Inspect, clean, and repair, if peeded. i
Vacoum Pomp 1500 Drain, flush, and replace oil *****
Engine | yearly* | Replace in-line fuel filter on engine.
Enmgine yearty* Replace air cleaner element.
Nitrogen Accumulator yearly* Check and have re-charged with nitrogen, if required.
Engine 2years | Replace radiator hoses and hose clamps. .
Engime | 3 years | Replace ignition wires. ;
* Or as oficn as required. wews Perform drive belt, pulley, & hub maintenance after the first
** Change water pump crankcase oil afier the first 50 bours 25 hoars of operation, and then again at 180 hounrs,
of operation. *#wnn If using AEQON PD synthetic lubricant, 4500 hours or every
**+* Change ¢ngine crankcase oil and filter after the first 50 2 yearx, whichever comes first.
howrs of operation.
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E MAINTENANCE

This chapter of the operator's manual contains
the maintenance information for this unit.
Initiation of a planned preventative main-
tenance program will assure that your
PROCHEM PERFORMER/PERFORMER 405
has optimum performance, a long operating
life, and a minimal amount of "down" time.

A WARNING

A WARNING | 4\ DANGER

ELECTIICAL WIRES OR +
COMPONENTS WHILE THE [ Tmwy
ENGINE B RUNNING. I p
DIICONMELT THE RATTERY [

HOT SURFACE

DO NOT
TOUCH

A WARNING!

DO NOT service this unit while it is
running. The high-speed mechanical parts
as well as high temperature components
may result in severe injury, severed limbs,
or fatality.

NOTE: Use the hour meter as a guide for
coordinating the maintenance schedule.

1. ENGINE

1. Check the engine oil level daily, when in
use. Make certain that proper oil level is main-
tained. NEVER overfill.

2. Change the break-in oil after the first 50
hours of operation. Thereafier, change oil

42
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every 160 hours of operation. USE ONLY
NISSAN BRAND OIL FILTERS. USING
ANY OTHER TYPE OIL FILTER WILL
VOID YOUR ENGINE WARRANTY.

0il Recommendation. Use high-quality deter-
gent oil of at least APl (American Petroleum
Institute) service class SF or SG. Select the vis-
cosity based on the air temperature at the time
of operation as shown in the following table:

RECOMMENDED SAE VISCOSITY GRADE

H ] A 1
20W-20, 20W-40, 20W-50 >
|

] |

10W-30, 10W-40, 10W-50, 15W-40), lSW-50>
| I

10W

—=5

SW-20
Fe* .20 4 14 32 59 104
C° 30 =20 -10 0 15 40
Tem Before Next Oi) Chan

NOTE: Using less than service class SF or SG
oil or-extending oil change intervals longer
than recommended can cause engine damage.

3.  Re-torque the manifold and exhaust tube
nuts, cylinder head bolts, and carburetor
attaching nuts after the first 200 hours of use.

4.  Check the oil level in the engine govemor
every 250 hours. When empty, the govemnor
requires approximately 1-1/2 fluid ounces of 30
weight non-detergent oil (see Figure 18).

Drain and refill the engine governor every 1000
hours.

5. Check the spark plugs every 200 bours.
Clean if necessary. Replace the spark plugs
every 1000 hours. NOTE: Never sandblast
spark plugs. Spark plugs should be cleaned by
scraping or wire brushing.

6. Clean the air cleaner element every 200
hours. Replace the element every 2400 hours.
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ENGINE
GOVERNOR

CHECK ENGINE GOVERNOR OIL

LEVEL EVERY 250 HOURS

WHEN FILLING, REMOVE THE GOVERNOR FILL
PLUG AND, USING A SYRINGE OR OTHER
MEASURABLE FILLING DEVICE, ADD 30-WEIGHT
NON-DETERGENT OIL. REPLACE THE FILL PLUG.
WHEN EMPTY, THE GOVERNOR REQUIRES 1-1/2
FLUID 0Z.

Figure 18

DIPSTICK
PLUG
(DRAIN PLUG
ISON
OPPOSITE SIDE)

7. Check the engine idle RPM every 200
hours and adjust, if necessary. NEVER adjust
engine RPM without a tachometer., Refer to
Nissan Engine Operation and Service Manual.

8. Check the coolant level in the radiator
overflow container daily. If no coolant is seen,
remove the cap and add coolant. Change the
coolant with a 70:30 coolant to water ratio
every 1000 hours.

9, Replace the in-line gas filter yearly.

NOTE: For additional engine service inform-
ation, obtain a ‘“Nissan A-12 Service and
Repair Manual” from any authorized Nissan
Service Center. Hf service or repair is required,
contact an authorized Nissan Service Center.
You will need to provide the serial number of
the engine.

Maintenance & Service

Refer to the Vacuum Pump Operation and
Service Manual for specific instructions.

Lubrication: We recommend that you use
AEON PD Synthetic Blower Lubricant in the
gear end of the vacuum pump for all operating
temperatures. AEON PD is formulated
especially for positive displacement blower
service to provide maximum blower protection
at any temperature. One filling of AEON PD
will last a minimum of 2 times longer than a
premium mineral oil.

NOTE: AEON PD (Part# 05-008039) is the
oil which PROCHEM puts in the vacuum
pump at the factory. Topping off or adding
petroleum oil to synthetic oil is NOT
recommended.

If not using AEON PD synthetic blower
lubricant, use oils with rust and oxidation
inhibitors, anti-foam additives and the
viscosities listed on the chart on the next page.

1. Check the oil level weekly to assure the
proper level. PROPER LEVEL cannot be
overemphasized. Too little oil will ruin
bearings and gears. Too much oil will cause
overheating. Use Figure 19 as a guide when

adding oil.

Figure 19 VACUUM PUMP OIL LEVEL

VACUUM
PUMP
(side view)
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2. To prevent rust from building up inside the
vacuum pump (if moisture exists) we have
provided a lubrication cup on the front of the
unit.

First run the unit at least 1 minute to remove
any moisture from the vacuum pump. Next,
fill the lubrication cup with WD-40, or a
similar lubricant, for 5 seconds while the unit
is running and the vacuum inlets are sealed. Do
this at the end of each working day.

3. Drain, flush and replace oil every 1500
hours or yearly, whichever comes first.
Change oil more frequently if inspection so
indicates. With AEON PD synthetic lubricant,
perform the oil change maintenance every
4500 bours or every 2 years, whichever
comes first.

VACUUM PUMP LUBRICANT
Blower 0Oil Oil viscosity,
Discharge Grade Centistokes
Temperature U.S.A.* @ 40° C
-40° to 32°F SAE 10W 45
(-40° 10 0°C)
32° to 100°F SAE 20 100
(0° to 38°C)
100° to 275° F SAE 40 200
(38° to 135°C)
over 275°F SAE 50 250
(135° C)

* In applications with extreme variations in
ambient temperature a 20W-50W multiple
viscosity oil is recommended.

For Grease Lubricated Bearings
Service every 500 hours of operation

Blower Discharge
Temperature Type Grease
-40° to 275°F No. 2

Non-Cotrosive
Bearing Grease

(-40° to 120° C)

44

Maintenance & Service

4. The bearings on the pulley end of the
vacuum pump requires grease jubrication every
500 hours. Pack the bearings until grease
comes out of the vent holes. Use extreme
pressure bearing grease of the specification
NLGI Grade 2 EP.

3. WATER PUMP

Refer to the Water Pump Operation and Ser-
vice Manual for specific instructions.

1. Check the crankcase oil level daily to assure
the proper level. Use Figure 20 as a guide
when checking the oil level. I the level has
dropped, check for the source of leakage and

repair.

Figure 20 WATER
PUMDP CRANKCASE

COVERSIGHT GLASS

OILLEVEL
" WITH UNIT
STOPPED &
ON LEVEL
GROUND

RED DOT

2. Change the crankcase oil with Cat Pump
Crankcase Qil, Part #05-008016, after the first
50 hours of operation. Drain and refill the
crankcase oil with Cat Pump Crankcase Oil
every 500 hours thereafter.

3. Other Cat approved oil equivalents are:
Mobil DTE 16, Amoco Rykow 68, and Shell
Tellus T68.

4. VACUUM INLET FILTER
(IN WASTE TANK)

1. The vacuum filter in the waste tank should
be removed and cleaned daily. If this is done,
the filter will last for a long period of time.
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2. Inspect the vacuum inlet filter inside the
waste tank. If there is any lint or debris, remove
and clean filter. Re-install the filter hand-tight

A CAUTION:

When removing the vacuwmn inlet filter, grip
the plastic hexagonal section of filter.
Grasping filter by the screen may collapse or
ruin the filter.

NOTE: When replacing this filter, we recom-
mend using a stainless steel PROCHEM filter
(#14-806518 for PERFORMER. The PER-
FORMER 405 requires two filters, #14-
806509) only.

5. DRIVE BELTS, PULLEYS, & HUBS

1. Check pulley set screws and/or hub cap
screws after the first 25 hours and then again
at 100 hours. Re-torque these screws with a
torque wrench, using the values on the
following chart. Check pulley set screws
and/or hub cap screws every 500 hours
thereafter.

A CAUTION:

Make certain that when you re-torque these
screws, that you use a clockwise pattern and
continue until proper torque is achieved.

TORQUE VALUES
Component inch/lbs foot/lbs
Engine hub 720 60
Vacuum pump hub 192 16

2. Check for pulley groove wear, clean belts
and pulley grooves, check for worn belts,
proper belt tension, and pulley alignment after
the first 25 hours and then again at 100 hours.
Check for beit ride in the groove. In multiple

Maintenance & Service

groove drives, belt ride should be uniform, not
more than 1/16" above or below top of pulley

groove.

Check groove wear area for wear. Side wall of
groove should be straight, not dished out.
Bottom of groove should show no signs of belt
contact. '

Inspect belts for contaminants, such as oil or
grease. Wipe belts clean with detergent and
water. Inspect pulley grooves for buildup of
such material and remove, if necessary.

Check wear surfaces of belt for excessive wear.
If they have a slick, glazed look, belts are
slipping. Check belt tension. Never replace one
belt in a used set, as used belis will elongate.
Replace entire set if replacement is necessary.

Place a straight-edge across the top of belt.
There should be no more than 1/2" deflection
in the center of the belt, halfway between the
pulleys. If there is too much slack, tighten belt,
making sure that it stays properly aligned.

See the "General Service Adjustments” section
in this manual for details.

Check alignment with straight-edge, string, or
machinist level. Correct alignment to as near
perfect as possible.

6. FLOAT VALVE (WATER BOX)

Check the float valve at least once a month for
proper operation. If overfilling i1s a problem,
check the plunger for a proper seat. Replace tip
on plunger if needed or damaged. Water level
in the water box should be about 5-1/2" to 6”.

For the procedure, see the “General Service
Adjustments” section in this manual for details.
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7. INLET FILTER (TO WATER PUMP)

The filter inside and on the bottom of the
water box is rubber with a stainless steel
screen. This should be inspected and cleaned
on a weekly basis. Replace, if damaged.

NOTE: Vacuum all excess water and debris
from water box prior to removing strainer.

8. WASTE TANK STRAINIR BASKET

The strainer basket located inmside the waste
tank should be removed and cleaned whenever
it is full of debris. This should be done on at
least a daily basis.

9. BYPASS MANIFOLD

(STRAINER AND JET BLOCK)

Check the strainer and the jet weekly. Remove
any debris or blockage.

For the procedure, see the "General Service

Adjustments” section in this manual for de-
tails.

10. Y-STRAINER (OUTLET)

Inspect the Y-strainer after the first week of
running the unit by unscrewing the screen and
remove any accumulated debris. Inspect the
strainer again at 2 and 4 weeks.

The Y-strainer should then be inspected every
month. However, if the Y-strainer has a
frequent build-up of debris it should be
inspected and cleaned more often.

11. CHECK VALVE (OUTLET)
Inspect the check valve when rebuilding the
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chemical pump or as needed. Remove and
disassemble the check valve. Check the Teflon
seat for debris or abnormal wear. Clean or
replace seat if needed.

NOTE: Improper seating of the check valve
poppet, damaged spring, or o-rings will cause
poor operation of the chemical system.

For the procedure, see the "General Service
Adjustments”  section in this manual for
details.

12. CHEMICAL PUMP

Rebuild the chemical pump every 1000 hours.
This involves changing the diaphragm and
check valves.

For the procedure, see the "General Service

Adjustments”  section in this manual for
details.

13. CHEMICAL AND

HEAT BYPASS VALVES

Examine the packing nut on the chemical
selector valve, heat bypass valve, and chemical
metering valve every 200 hours. Keeping
these valve packings properly adjusted will
eliminate possible leakage from the valve
stems and add to overall vaive life.

For the procedure, see the "General Service
Adjustments” section in this manual for
details.

14. NITROGEN ACCUMULATOR

Check the nitrogen pre-charge at least once a
year. Recharge the accumulator and replace the
bladder, when needed. This should be
performed by an Authorized Service Center.
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A WARNING!

Recharge accumulator with nitrogen ONLY.
DO NOT charge accumulator over 250 PSI.

15. PRESSURE REGULATOR

Lubricate the o-rings every 50 hours. Use o-
ring lubricant Part #05-008035.

For the procedure, see the "General Service
Adjustments”  section in this manual for
details.

16. VACUUM HOSES

To assure maximum hose life, we recommend
that the hoses be washed out with clean water
at the end of each working day.

17. CATALYTIC AIR PUMP

Check and/or replace the air pump every 1500
hours. When replacing, it will also be ne-
cessary to replace the air pump pulley.

18. TEMPERATURE SOLENOID

Remove hard water deposits from the tempera-
ture solenoid every 200 hours or as often as
required.

For the procedure, see the “General Service
Adjustments” section in this manual.

19. BATTERY

A WARNING!

Dangerous Acid, Explosive Gases!

Maimenance & Service

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

Keep batteries out of the reach of children.
Remove all jewelry when servicing batteries.
Before disconnecting the negative (-) ground
cable, make sure all switches are OFF. If
ON, a spark will occur at the ground cable
terminal which could cause an explosion if
hydrogen gas or gasoline vapors are present.
When disconnecting the battery, ALWAYS
disconnect the negafive (-) terminal FIRST.

1. Check the fluid level in the battery every 25
hours or once a week. If low, fill to the

recommended level with distilled water
ONLY.

NOTE: DO NOT overfill the battery. Poor
performance or early failure due to loss of
electrolyte will result.

2. Keep the cables, terminals, and external
surfaces of the battery clean. A buildup of
corrosive acid or grime on the external surfaces
can cause the battery to self-discharge. Self-
discharge occurs rapidly when moisture 1s
present.

The battery terminals should be cleaned every
100 hours to prevent corrosion build-up. Wash
the cables, terminals and external surfaces with
a mild baking soda and water solution. Rinse
thoroughly with clear water.

A CAUTION:

DO NOT allow the baking soda to enter the
battery cells as this will destroy the electrolyte.
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20, ENGINE EXHAUST

Maintenance & Service

HIGH PRESSURE HOSES

HEAT EXCHANGER

If the engine and/or air pump are not properly
maintained, the exhaust gases may deposit
carbon on the outside of the heat exchanger
coil and affect the cleaning solution tem-
perature and damage the catalytic converter. If
this condition exists, remove the heat exchang-
er from the unit and clean the carbon off the
coil. This may be done by taking it to a radiator
dealer and having it boiled out. The catalytic
converter must be completely removed
before cleaning carbon deposits or damage
may result,

Proper maintenance of the unit, such as regular
tune-ups, proper fuel, and a properly operating
air pump will help prevent carbon build-up on
the coil and increase the life of the unit.

Using A212 ULTRA CLEAN INDUSTRIAL
CLEANER or A217-1 ULTRAPAC RENO-
VATE will also greatly enhance the removal of
carbon deposits. Soak the coil and casing
ONLY, NEVER soak the catalytic converter

core.

21, VACUUM EXHALUST

HEAT EXCHANGLER

Removing and cleaning the vacuum exhaust
pre-heater cores is recommended as needed or
if the unit was operated with the vacuum inlet
filter damaged, removed, or improperly
instailed. Pull out the core and remove all
debris, being careful not to drive debris
decper into the core. We recommend
removing the debris with water by either sub-
merging the core and moving it back and forth
until the debris loosens and falls off or by
spraying the debrs out of the core. Allow the
core to dry before reinstalling.
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Inspect your high pressure hoses for wear after
the first 100 hours of use. Inspect every 25
hours thereafter. If hoses show any signs of
damage or impending rupture, replace the
hose.

A WARNING!

DO NOT attempt to repair high pressure
hoses! Repairing high pressure hoses may
result in severe burns and serious injury!

All high pressure hoses must be rated for
3000 PSI at 250°F. Thermoplastic hoses do
not meet these specifications and should not
be used. Severe burns and injury may result
if the hoses do not meet these requirements.

23. OPTIONAL WASNTE PUMP-OUT

At the end of each work day, make certain
that you remove any debris or sediment which
may be inside the waste pump.

Remove the waste pump unit from the waste
tank and clean inside the screen at least once a
week, or more frequently if required.

214. TEMPERATLURE PROBE PACKING

Examine the temperature packing assembly for
leaks every 200 hours. Tighten the packing
nut fitting just enough to stop leaks. DO NOT
over-tighten.

For the procedure, see the “General Service
Adjustments” section in this manual.
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SERVICE
GENERAL
ADJUSTMENTS

A WARNING!

DO NOT service this unit while it is
running. The high-speed mechanical parts
as well as high temperature components
may result in severe inmjury, severed limbs,
or fatality.

1. The PERFORMER/PERFORMER 405 uses
a governor to set and maintain engine speed.
The engine speed is adjusted by shifting the
throttle adjustment lever located on the front
panel. The throttle adjustment lever has three
positions. The first position is idle, 900 RPM.
At this position the throttle adjustment lever is
pulled out and is not locked in at the console.
The throttle adjustment lever has two notches
at its base. Push in the throttle adjustment
lever to the first notch and lock in position for
low speed, about 1900 RPM. Push in and lock
the throttle adjustment lever at the second
notch for high speed, 2400 RPM.

2. The throttle adjustment lever is attached to
a governor. The governor has internal weights
that apply pressure to a shaft gear with an
extending arm. Attached to the arm is the
carburetor linkage, adjusting engine speed.
NOTE: Units are pre-set at the factory.

3. Engine RPM should drop approximately
150-200 RPM on high and low speed when the
vacuum inlets are covered.

Prochem Performer/Performer 405 Operation & Service Manual
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LINKAGE ADJUSTMENT (Engine Off)
Unsnap the tip of the linkage from the throttle
arm ball, Figure 22.  Pull the throttle
adjustment lever all the way out to the idle
position.

While holding the throttle arm down with your
finger, position the linkage underneath the ball
as shown in Figure 23. The ball should barely
touch the top of the adjustment arm.

If adjustment is required, loosen the locking
nut, adjust the linkage to the proper length, and
re-tighten the locking nut.

THROTTLE ARM ADJUSTMENT (Engine
ofy)

Push the throttle adjustment lever and lock at
the second notch position (high speed). The
lever should lock firmly. See Figure 21.

Check the govemor limit screw. If the gover-
nor limit screw is not positioned firmly against
the arm, tighten the governor limit screw and
locking nut until firm. Do not over-tighten.

IDLE SPEED ADJUSTMENT (Engine Run-
ning)

Pull the throttle adjustment lever all the way
out to the idle position. Using a tachometer,
turn the idle adjustment screw, F igure 21, until
900 RPM is indicated.

HIGH SPEED ADJUSTMENT (Engine
Running with the Water Pump On)

Push the throttle adjustment lever in and lock at
the second notch position (high speed). Using
a tachometer, adust the spring tension nut,
Figure 21, until 2400 RPM is indicated.

A CAUTION:

DO NOT attempt to adjust without a
tachometer and NEVER adjust the engine
above 2400 RPM or operate the unmit over
2600 RPM. Permanent damage may occur.
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NISSAN ENGINE SPEED CONTROL ADJUSTMENT
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2. VACUUM RELIEF VALVE

While the unit is running at full RPM, block
the air flow at the vacuum inlet connection and
read the vacuum gauge. If adjustment is
required, shut the unit down and adjust the
vacuum relief valve locking nut tension. Start
your unit and read the vacuum gauge. Repeat
this process until the relief valve opens at 14"
Hg (13” Hg for the PERFORMER 405).

3. VACUUM PUMP DRIVE BELTS

To tighten the vacuum pump belts:

1. Loosen the two nuts which hold the air
pump mount in place (for units equipped with
the catalytic engine exhaust heat exchanger and
air pump).

2. Loosen the four nuts which hold the vacuum
pump mount in place.

3. Turn the adjusting bolts until the proper belt
tension is achieved (1/2” deflection in the
center of the belt, halfway between the

pulleys).

NOTE: When adjusting belt tension, make
certain that the engine shaft and vacuum pump
shaft remain parallel, and the belt tension is
equal throughout the belt width.

4, After adjusting, re-tighten the four nuts
which hold the vacuum pump mount in
position. Check belt alignment with straight-
edge.

5. Readjust and check air pump belt. DO
NOT over-tighten belt. Re-tighten the two
nuts which hold the air pump mount in place.
Check belt alignment with straight-edge.

Maintenance & Service

4. WATER PUMP DRIVE BELT

To tighten the water pump belt:

1. Loosen the nuts which hold the water pump
mount to base.

2. Adjust the position of the belt tension
adjusting bolt unti] the proper belt tension is
achieved. (1/2" deflection in the center of the
belt, halfway between the pulleys).

3. While checking the alignment, tighten the
nuts which hold the water pump mount to base.

5. FLOAT VALVLE (WATER BOX)

The float valve should only be adjusted if the
water box is overflowing or the water level in
the box is lower than 5-1/2":

1. If the box is overflowing, remove, and check
the float valve for debris or damage.

NOTE: If the float ball has any water inside it
must be replaced.

A CAUTION:

When replacing float ball, DO NOT over-
tighten, as the rod cam puncture the ball.
Make sure to tighten the nuts on the rod.

2. Disassemble the valve and check the piston
and seat for damage, replace if needed. See the
“Nlustrated Parts Listing” for a parts break-
down.

6. BYPASS MANIFOLD

Clean the bypass strainer and onfice weekly,
using the following guidelines:
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1. Remove the strainer. Clean and re-instail.
DO NOT over-tighten strainer.

2. Remove the cap. Remove the orifice, using a
3/16" Allen wrench (the 3/16" Allen wrench is
provided with Part #66-945280, the bypass
maintenance kit).

BYPASS MANIFOLD DETAIL

3. Re-install the cap and run the unit with the
water pump ON for 15 seconds to flush out the
bypass manifold.

4. Remove the cap and re-install the cleaned
orifice, using the 3/16" Allen wrench. Tighten
orifice just enough to seat. DO NOT over
tighten. Re-install cap. DO NOT over-tighten
cap.

NOTE: If o-ring seals leak, replace them. If
strainer is damaged, replace strainer.

7. CHECK VALVE (SOLUTION

OUTLET)

Inspect the check valve whenever doing service
on the chemical pump or if flow problems
occur in the chemical system:

1. Remove the check valve, Be sure the small
o-ring for the seat comes out with the check
valve.

2. Remove the seat, using a 5/16" Allen
wrench.
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3. Check the Teflon seat for debris or wear.
Clean or replace Teflon seat if needed.

4. Clean the poppet and spring, inspect for
wear or damage, and replace as needed.

5. Re-assemble the check valve. Start the seat
by hand, tighten using a 5/16" Allen wrench.
DO NOT over-tighten seat.

CHECK VALVE DETAIL

TEFLON SEAT  gppinG
O—RING

CHECK
VALVE CAP

Tight wrap
oo spm:g /
| ﬂ n B | o
SEAT POPPET
(use 5715 Allen O-RING

h to remove)
Iwrm

NOTE: Improper seating of the check valve
poppet, damaged spring or o-rings will cause
poor operation of the chemical system.

6. Lubricate the o-rings with o-ring lubricant
Part #05-008035 and reinstall.

8. CHEMICAL PUMP

The only repairs which the chemical pump may
require is the replacement of the diaphragm or
check valves. To replace the diaphragm,
unscrew the cover from the body. When
replacing the diaphragm, lubricate the outer
edges of the diaphragm with o-ring lubricant
Part #05-008035 and reassemble. To replace
the check valves, unscrew the check valve
caps. Replace the check valves and reassemble,
using new o-rings.

DO NOT attempt to re-use o-rings once the
check valves have been removed. See the
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“Ulustrated Parts Listing” for a parts break-
down on the chemical pump.

9. PACKING NUT ADJUSTMENT FOR
CHEMICAL METERING AND

CHEMICAL SELECTOR VALVES

Examine the packing nut on the chemical
metering, heat bypass, and chemical selector
valves for proper tension every 200 hours.
When turning the knob, there should be a small
amount of resistance. If not, slightly tighten the
packing nut. DO NOT over-tighten. Keeping
the valve packings properly adjusted will
eliminate possible leakage from the valve
stems and add to overall valve life.

PACKING NUT (use /16"
open end wrench to adjust)

10. PRESSURE REGULATOR

The pressure regulator serves only to hold
locked up water pressure at a preset point and
to bypass this water back to the water box.

To adjust:

1. With your unit running, close the cleaning
tool. Check the pressure gauge. Open the tool
valve. We recommend setting the pressure
regulator so that the pressure gauge reads 350
PSI with the tool valve open.

Maintenance & Service

When the tool valve is opened, there is an
approximate drop of 100 PSI in pressure. If
there is a pressure drop greater than 100
PSI, it may be necessary to lubricate the o-
rings in the pressure regulator.

2. If the pressure regulator requires adjustment,
turn the adjusting knob (while observing the
pressure gauge on the control panel) until the
desired pressure is obtained.

PRESSURE REGULATOR DETAIL

WHEN LUBRICATING, N ~
IT IS NOT NECESSARY Y

TO DISASSEMBLE THE w l
ENTRE STEM ASSEM. NP7

e

BLY. SIMPLY LOOSEN
THIS NUT

AND REMOVE THE
COMPLETE STEM AS-
SEMBLY FROM THE
REGULATOR BODY.
THE O-RINGS WILL
THEN BE EXPOSED.

LUBRICATE THESE
RINGS EVERY 100
HOURS WITH O-RING
LUBRICANT PART
#05-008035. i\

T

. ADDING/DRAINING
ENGINE COOLANT

Use a 70:30 coolant to water ratio in this unit’s
cooling system. NOTE: See the “Mainte-
nance Chart” for specific details.

1. To drain the coolant, remove the radiator
cap and turn the lower engine radiator
draincock counter-clockwise. Also open the
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draincock on the heli-coil and remove the
lower heli-coil plug, until drained.

2. To add coolant, first install the heli-coil
plug and fill the radiator. Next, bleed the air
out of the system by turning the heli-coil heat
exchanger draincock counter-clockwise. The
heli-coil heat exchanger draincock is located on
the heat exchanger casting on the right side of
the console. After bleeding the air out of the
heli-coil heat exchanger draincock, close the
heli-coil heat exchanger draincock by turning it
clockwise. Fili the engine radiator once again.
Then add to the overflow container (fill ONLY
halfway be-tween the “add” and “fill” marks).
After running the unit, add more coolant, if
necessary, into the overflow container only.

12. TEMPLERATURE SOLENOID

The temperature solenoid may become seized
due to hard water deposits. Make certain that
the core moves freely in the stem. Also, the
plunger must move freely within the guide.
Clean with #0000 steel wool.

Check the seat to make sure that it is not
distorted. Clean the seat, using a 3/64” drill
bit. ROTATE THE DRILL BIT WITH YOUR
FINGERS ONLY.

NOTE: PO NOT over-tighten nut when reas-
sembling temperature solenoid. Over-tighten-
ing the nut will damage the coil.

SPANNER WRENCHES for
TEMPERATURE SOLENOID SERVICING

Maintenance & Service
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TEMPERATURE SOLENOID DETAIL
WASER NUT
A
DO NOT OVER-
TIGHTEN NUT
COILL
STEM H T
’ b
L— CORE
SPRING~— §
LUNGER
SEAL/WASHER
GUIDE
\===;-!’H.
SEAT "‘(’—/ _ BODY
‘ — —— —
o ETSA  w
() r"”.’///” {2)

13, TEMPERATURE CAPILLARY &

PACKING ASSEMBLY

INSTALLATION INSTRUCTIONS

1. Using thread sealant, thread the tapered end
of the union fitting into the thermostat man-
ifold and tighten.

2. Slide the jam nut over the capillary bulb
with the threaded end toward the end of the
capillary bulb.

3. Insert the capillary bulb through the union
fitting and into the thermostat manifold.

4. Place the rubber seal onto the capillary tube
with the split facing 90° from the top (see the
capillary union detail).

5. Fit the four brass disks onto the capillary
tube, with two of the brass disks on each side
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of the rubber seal. Face the notch on one brass
disk toward the nearby brass disk to lock the
brass disks together. Then face the notches on
the brass disks 90° from the split in the rubber
seal.

NOTE: Lubricating the facing sides of the
brass disks will hold them together on the
capillary tube during installation.

6. Insert the rubber seal and brass disks into
the union fitting, hand tight.

7. Position the capillary bulb in the temper-
ature manifold as shown in the illustration.
When positioning the capillary bulb, do not
allow the bulb to compress against the support
fitting.

8. Tighten the jam nut lightly, about 1-1/2
turns.

9. Examine the capillary union assembly for
leaks and tighten the union fitting just enough
to stop leaks. DO NOT over-tighten.

CAPILLARY UNION DETAIL

FACENOTCHES  RUBBER SEAL

TEMPERATURE PROBE SUPPORT
FITTING DETAIL (Side View Cross-Section)

DO NOT COMPRESS THE CAPILLARY
BULB INTO THE SUPPORT FITTING

—“'_“li_-.'sim.tlmﬂi'_

PROBE 17Px 12Fp  CAPILLARY
supporT  CAFLLARY (0 T R UNION
FITTING ULB ASSEMBLY
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E TROUBLESHOOTING

A WARNING!

DO NOT service this unit while it is
running. The high-speed mechanical parts
as well as high temperature components
may result in severe injury, severed limbs,
or fatality.

This chapter of the operator’s manual explains
how to look for and repair malfunctions which
may occur.

Intelligent, accurate troubleshooting is based on
a complete and thorough understanding of the
WATER, VACUUM, CHEMICAL, HEAT
TRANSFER, SAFETY and WIRING sys-
tems on this unit.

If there is a malfunction occurring in a system
which you do not fully understand, tumn back to
the "Operation” section of this manual and
review "Systems".

In addition, prior to proceeding, you can
save time by checking that:

1. The water supply is ON.

2. The engine speed at full throttle is 2400
RPM, with the diverter valve in the HEAT EX-
CHANGER position.

3. Check that water pump volume is correct.
Check the pump volume with the cleaning tool
closed. Measure the water flow returning to the
water box from the pressure regulator. The
flow rate should be 3.4 GPM. An additional .25
GPM of water should be flowing through the
bypass manifold orifice, which is adjacent to
the water box. If you block the heat bypass
flow, the flow rate will be 3.65 GPM.

Maintenance & Service
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Secrion Four

SPECIFIC PROBLEMS

Maintenance & Service

1. LOSS OF WATER PUMP PRESSURFE
With the cleaning tool open, the water pressure

gauge reads below the normal operating pressure. NOTE: If the water

pump pressure drops below 50 PSI or exceeds 1200 PSI, the unit will automatically shut down.

Water supply is turned off or the float valve is stuck
or improperly adjusted. NOTE: This may also cause
the water pressure switch to shut the unit down,

Turn the water supply on or up. Check for kinks
in the water supply hose. Examine the float valve and
adjust or replace.

Water pump inlet supply line is plugged or drawing air.

NOTE: This may also cause the water pressure switch
to shut the unit down.

Examine the water inlet filter inside the water

box. Remove accumulated debris and replace if
required. Check for suction leaks and loose clamps or
fittings. Tighten any loose fittings or clamps. Replace
any ruptured hose(s).

Improper engine speed.

Using a tachometer, check the engine speed. Full
throttle engine speed is 2400 RPM. Idle speed is 900
RPM. Re-adjust in accordance with the instructions on
pages 49-50 of this manual.

Pressure regulator o-rings are dry.

Lubricate o-rings, using o-ring lubricant Part
#05-008035.

Pressure regulator has worn o-rings.

Check o-rings. If necessary, replace.

Pressure regulator is dirty, stuck open, or
improperly adjusted.

Clean or repair pressure regulator. Adjust to working
pressure. Lubricate o-rings, using o-ring fubricant
Part #05-008035.

Low pump volume. (Measure the amount of
water being returned to the water box from the
pressure regulator. It should fill a gallon
container about every 17 seconds.)

Examine the check valves, plunger cups, and cylinder
head on the water pump. Repair, whenever required
(refer to the water pump service manual.)

Defective water pressure gauge.

Replace gauge.

Orifice (spray nozzle) in the cleaning tool is worn,
defective, or the wrong size.

Replace nozzie or change nozzle size.

Bypass manifoid orifice not installed or nstalled
mmproperly (threads damaged in manifold).

Check bypass manifold and orifice for proper
installation and repair, if necessary.

Debris clogging water lines or water inlet disconnect.

Clean or replace as needed.

Belt loose or broken.

Re-tension or replace as needed.
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2. LOSS OF SOLUTION VOLUME AT CLEANING TOOL ORIFICE

Water pressure gauge reads normal.

Piugged orifice and/or screen in the cleaning tool.

Unplug or replace orifice and/or screen.

Internal block between the pressure regulator
manifold and the outlet Y- strainer, or the
Y-strainer screen is clogged.

Inspect all lines, remove accumulated debris which

is blocking proper flow. Replace any defective hoses.
Remove, inspect, and clean the Y-strainer screen.
De-scale unit and install a water softener, if necessary.

QOutlet check valve is plugged.

Examine the check valve, remove any debris.

Defective quick-connect on one of more of the
high pressure hoses.

Replace defective quick-connect(s) on high pressure

hose(s).

Cleaning tool valve is malfunctioning,.

Repair or replace valve.

Hose inner lining is constricted.

Remove restriction or replace hose.

Engine exhaust heat exchanger is scaled on
nside of coil.

De-scale coil, and install the water softener, if
necessary, to protect the equipment. If water contains
3-1/2 grains or more of water hardness, a water softener
is needed.

3. LOSS OF VACUUM

While cleaning, the vacuum is not up to par. Engine RPM is normal.

Vacuum gauge is giving an improper reading.

Examine the tubing between the vacuum relief valve
and the vacuum gauge and remove any blockage.

Vacuurn hose(s) is damaged, causing a suction
leak.

Inspect the vacuum hose(s). Repair any damage or
replace.

Waste tank gasket not sealing properly, not
positioned properly.

Inspect the gasket. Repair seal or replace.
Re-position lid.

Plugged vacuum hose or vacuum plumbing between
vacuum inlet and strainer basket.

Unplug vacuum hose or inlet plumbing.

Waste tank filter or strainer basket is plugged.

Clean or replace filter. Clean strainer basket.

Loose vacuum pump drive belts.

Tighten the drive belts.

Waste tank drain valve is damaged or left open,
causing a vacuum leak.

Drain the waste tank. Close drain valve, if open.
Remove the dump valve and, after inspecting,
replace the defective components.
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Section Four Maintenance & Service

3. LOSS OF VACL LM (continued from previons paoe)
While cleaning, the vacuum is not up to par. Engine RPM is normal.

Vacuum relief valve requires adjustment or has a Re-adjust the vacuum relief valve, If the vacuum

vacuum leak due to damaged diaphragm. does not increase, remove and inspect the relief
valve diaphragm. If damaged, repiace.

Vacuum exhaust heat exchangers are plugged Remove and clean.

with lint.

VYacuum pump is worn out. Replace the vacuum pump.,

With the cleaning tool vaive open, ne chemical,

Chemical pump is improperly primed. Refer to chemical pump priming instructions.

The strainer at the inlet end of the chemnical inlet Unclog the strainer. If damaged, replace.

line is clogged.

Suction leak in the inlet line leading into the Inspect inlet lines and flow meter for damage and

chemical pump. replace, if required.

Chemical pump check valve(s) is clogged. Remove any debris from the chemical check valve(s).
Replace chemical check valve(s) or seals, if necessary.

Chemical prime/on-off valve or chemical Replace vaive(s).

metering valve is defective.

Chemical pump diaphragm is ruptured. Disassemble the chemical pump and replace the
damaged diaphragm.

Defective cylinder in the water pump. Measure the pump volume. If the pump volume

is less than normal, refer to "Loss of Pump Volume" in
the “Troubleshooting” section in this manual.

5. CHEMICAL FLOW METER INDICATES FLOW WITH THE TOOL VALVE CLOSED

External leak in chemical piping. Tighten fittings. Re-apply thread sealant where
required. If any fittings are damaged, replace.
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5. CHEMICAL FLOW METER INDICATES FLOW WITH THE TOOL VALVE CLOSED
fcontinued from previons page)

Qutlet check vaive is full of debris or damaged, not Close the chemical valve on the instrument
allowing it to ciose properly. panel. If the flow meter does not indicate flow, remove
debris or replace check valve, if necessary.

Chemical pump diaphragm is ruptured. Close the chemical valve on the instrument panel.
If the flow meter still indicates flow, replace the
chemical pump diaphragm.

Internal leak in chemical prime valve causing continual Tighten valve packing nut (see “General Service
flow through prime tube returning to container. Adjusments” section in this manual). Replace valve, if
necessary.

6. WATER PUMP DOES NOT ENGAGE WHEN THE DIVERTER VALVE IS IN THE
“HNEAT EXCHANGER” POSITION

Water pump circuit breaker has been tripped. If the blue light is OFF, check the water pump circuit
breaker on the control panel. Press the circuit breaker
reset button.

Defective electrical connection in the console If the blue light is OFF and the water pump circuit

wiring or defective switch. breaker is not tripped, examine switch, electrical con-

nections, and wiring. Repair any defective connections.
If there is power going to the switch but not going out,

replace the defective switch.

Water pump has not been activated. Adjust activator arm to assure contact and activation of
the microswitch. If the microswitch is defective or
damaged, replace.

Defective water pump clutch. NOTE: The clutch If the blue light is ON, check the white wire which leads

may be MANUALLY set by inserting two Y-20x1/2” from the switch to the clutch. If there is power in the

bolts. Line up the holes on the cluich and insert the switch, but no power at the cluich, replace the defective
bolts. To disengage the pump, remove the belts. wire. If there is power at the clutch, replace the

defective switch.

Loose or broken water pump belt. Tighten or repiace belt.
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The engine does not turn over,

Main circuit breaker on the control panel has

After inspecting the unit to determine the cause of

been tripped. the tripped circuit breaker, press the reset button.

Loose or corroded battery. Clean, tighten, or replace the battery terminals,

Dead battery, Recharge or replace battery.

Defective ignition switch. Test ignition switch for power going into the switch,
If there is power going in but NO power going out,
replace the switch.

Defective starter motor. Test the starter motor. If necessary, replace.

Engine problem. Refer to the Nissan Engine Operation and Maintenance

Manual.

Vacuum pump is seized,

Reifer to Sutorbilt Service & Repair manual,

8. STARTER TURNS OVER ENGINE, BUT ENGINE WILL NOT START

Waste tank is full,

Empty the waste tank.

Water pressure has not reached 50 PS], triggering
the pressure switch to prevent starting.

Turn water pump switch to the override position,
If the umit shuts back down, refer to the “Loss of
Water Pump Pressure” in the “Troubleshooting”
section of this manual.

Engine temperature has exceeded 240°F,
triggering the high temperature switch to
shut the unit down.

Determine the cause of overheating before restarting
the unit. See "Excessive Heating" in the “Trouble-
shooting” section of this manual.

Defective fuel pump.

Replace the fuel pump.

Loose or broken wires leading to waste
tank float switch.

Repair or replace any broken electrical connections.

Defective float switch in the waste tank.

Disconnect the float switch plugs and bypass the switch,
If the unit starts, repair or replace the defective float
switch.

Oil pressure switch {located on engine),
anti-diesel solenoid (located on engine),
high temperature switch (located on engine).

Test these components. If any are defective, replace.
Consult the Nissan Engine Operation and Maintenance
Manual.
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8. STARTER TURNS OVER ENGINE, BUT ENGINE WILL NOT START (continued
from previous paoe)

Defective 285°F high temperature shutdown
switch (located at rear of exhaust heat exchanger),

Test. If necessary, replace,

Engine is malfunctioning.

Refer to Nissan Engine Operation and Maintenance
Manual.

9. ENGINE STOPS RUNNING

While doing normal cleaning, the engine stops running.

Engine is out of gasoline.

Add gasoline to the fuel tank.

Waste tank is full.

Empty waste tank.

Water pressure has dropped below 50 PSI, triggering
the pressure switch to shut the unit down.

Check water supply to your unit. Check water pump
inlet screen in water box. Check supply hose for kinks.

Water pressure has exceeded 1200 PSI, triggering
the pressure switch to shut the unit down.

Check pressure regulator for proper setting.

Main circuit breaker on the control panel has
been tripped.

After inspecting the unit to determine the cause of the
tripped circuit breaker, press the reset button.

Solution temperature has exceeded 285°F,
causing the unit to shut down.

Refer to “Excessive Heating” in the “Troubleshooting”
section of this manual.

Engine coolant temperature has exceeded 240°F,
triggering the high temperature switch to shut
the unit down.

Determine the cause of overheating before restarting
the unit. Refer to the Nissan Engine Operation and
Maintenance Manual.

Defective fuel pump.

Replace fuel pumnp.

Defective fioat switch inside the waste
tank.

Disconnect the float switch plugs and bypass the float
switch. If the unit starts, repair or replace the defective
float switch.

Defective 240°F engine coolant high-temperature
shutdown switch.

Test switch. If necessary, replace.

Oil pressure gauge on engine has shut down,
due to insufficient oil pressure.

Refer to the Nissan Engine Operation and Maintenance
Manual, DO NOT restart the engine until the cause
is determined and corrected.

285°F solution temperature switch is defective.

Test switch. If necessary, replace.
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Section Four

9. ENGINE STOPS RUNNING 1, continued from previons page)
While doing normal cleaning, the engine stops running.

Maintenance & Service

No ignition in the engine or engine is
malfinctioning.

Refer to the Nissan Engine Operation and Maintenance
Manua),

10. EXCESSIVE HEATING

Check instrumentation settings:

Diverter vaive is in the HEAT EXCHANGER position.
Temperature bypass valve is closed.

Temperature control is set at a high temperature.

Turn diverter valve to the MUFFLER position. (If
cleaning, make certain that the water pump switch
is in the ON position). Open the heat bypass valve.
Set temperature control to a lower setting,

Strainer or orifice in bypass manifold is plugged.

Clean strainer screen and orifice. Replace, if necessary.

Defective solenoid — remains in closed position.

Inspect solenoid for proper operation. Clean, or
replace, if needed.

Bypass valve is completely closed and unit is left
running for a long period of time without using water.

Open bypass valve and allow system to cool down.

Defective temperature control or temperature control
microswitch,

Inspect temperature control for proper operation,
Repair, or replace, if necessary.

Flow restriction caused by hard water scaling.

Descale unit, repair or replace damaged plumbing
components as pecessary. Install water softener.

1. HEAT EXCHANGER LEAKS

Engine and vacuum exhaust heat exchanger are
damaged from frozen water,

Inspect heat exchangers for leaks. On pre-heaters
visually inspect for damage. Pressure check both styles
after removing thern from the unit. (Maximum test
pressure engine exhaust H.E. 1200 PSI, vacuum
pre-heaters 300 PSI.)

NOTE: The engine exhaust heat exchanger will produce water condensation discharge at times during normal operation.

DO NOT confuse this with a water leak.
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12. LOSS OF TEMPLERATURE

The heat output of the unit is LESS than normal,

Check instrumentation settings: Turn diverter valve to the HEAT EXCHANGER
Diverter valve is in the MUFFLER position. position. Close the heat bypass valve, Set the
Temperature bypass valve is open. temperature control to a higher setting.

Temperature contro] is set at a low temperaiure.

Defective solencid - remains in open position. Inspect solenoid for proper operation. Clean, or
replace, if needed.
Defective temperature control or temperature control Inspect temperature control for proper operation.
microswitch. Repair, or replace, if needed.
Temperature relief valve on water box is stuck open. Clean temperamire relief valve and test. Replace,
if necessary.
Engine RPM is low. Reset engine RPM. Refer to pages 49-50 in this manual.
Defective temperature gauge. Test gauge and sensor. Replace failed component.
Defective air pump (catalytic converter not burning). Replace air pump.
Engine exhaust heat exchanger is carbon-coated on Soak coil section at a machine shop. Boil tank or soak
outside of coil (defective air pump). in an industrial cleaner. Check air pump, replace if

needed. DO NOT soak catalytic core.

Engine exhanst heat exchanger is scaled on inside De-scale coil. Install water softener if needed.
of coil.
Excessive bypass due to loose or damaged orifice. Inspect bypass orifice. Repair or replace as needed.

13. AUTOMATIC WASTE PUMP 1S MALFUNCTIONING OR NOT OPERATING

NORMALLY
{for units equipped with an automatic waste pump)

Debris interfering in the normal operation of pump, Remove pump-out from waste tank, thoroughly check
pump check valve, or float switch. all components. Inspect for proper operation.
Pump-out circuit breaker on the control panel has After inspecting the waste pump to determine the cause
been tripped. of the tripped circuit breaker, press the reset button.

{Check for debris in the impeller inside the pump head.)

Defective waste pump float switch. Replace float switch.
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13, AUTOMATIC WASTE PUMP IS MALFUNCTIONING ORNOT OPERATING
NORNALLY (continued Jrom previous page)
(for units equipped with an automatic waste pump)

Wom out waste pump. Check for voltage at the pump. If there is voltage
and the pump does not run, replace the pump.

NOTE: When replacing either the pump or float switch, use new electrical connectors and heat shrink.
Inspect connection for water tight seal.

Water has penctrated the electrical connectors, Reseal or replace electrical connectors.

Broken wiring leading to the waste pump. Check for voltage at the pump. If no voltage, find the
broken connection and repair.

Weak battery. Battery charge too low to maintain Charge or replace battery if needed. Check charging

pump-out operation. system.

Pump wired incorrectly. Pump impelier rotates Verify rotation using arrow marking on bottom of

backwards. pump housing. Inspect wiring using a voltage meter.

Prochem Performer/Petformer 405 Operation & Service Manual 65





