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INTRODUCTION

Congratulations on your purchase of the Steam Way 900 UltraMatic. This model represents years of
experience in the Portable Carpet and Upholstery Cleaning Machines. You can now appreciate the high
degree of craftsmanship and reliability that have made the 900 the leader in this field.

This manual will provide the owner with a good basic understanding of the operation and basic maintenance
of the unit. If you have any questions regarding the operation or maintenance of your machine, please consult
your Steam Way distributor or the main plant - Portable Division.

NOTICE: Some data in this manual may become outdated due to improvements made to this model in the
future. If there are any questions concerning this manual, consult Steam Way International of Denver.

Particularly important information is distinguished in this manual by the following notations:
Note: A note provides key information to make procedures easier or clearer.

Caution: A caution indicates special procedures that must be followed to avoid damage to the machine.

WARNING: A warning indicates special procedures that must be followed to avoid injury to operation or
person inspecting or repairing the unit.

NOTE: The serial number is located at the front bottom of the unit. When consulting the factory it is
important to give the serial number of the unit.
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PREPARATION OF MACHINE

CAUTION: During the months of November 1 to May 1, the machines are shipped with anti-freeze in all
lines. It is important to flush the unit with clean water to avoid damage to the carpet.

1. Always fill solution tank with water before running CAT pump.

2. Make sure all hoses and connections are in place and securely fastened.
A. High Pressure Hose

1. Assure that the Q.D. locks in place on the machine and cleaning tool.
B. Vacuum Hose
C. Electric Cords

1. Plug cords into two separate outlets (example: kithcen & livingroom)
D. Auto Fill and Auto Dump Hose

E. Chemical Line
1. 1If not in use, close Visi-Float
2. When in use, monitor chemical bottle to prevent run out.

a. Fill bottle when water reaches mold line at the bottom of bottle.

CAUTION: If Visi-Float is open or bottle runs out, air will enter the system, and pressure will drop and will
not build pressure until air is out of the system.

3. Flush anti-freeze from unit with clean water.
A. Pressure Line

B. Chemical Line
C. Dump Line

4. Fill solution tank with water and/or chemicals which will be used during the cleaning process.
5. The machine is now ready for operation. Depress the "Pump" switch and the pump will start.
6. Set the pressure with the Pressure Regulator on the side of the machine.

A. Clockwise to increase pressure.

B. Counterclockwise to decrease pressure.

NOTE: Pressure must be set while the handle on the wand is depressed.

7. After pressure is set the Visi-Float is set in the same manner,
A. Depress the handle on the wand while the pump is on and set the Visi-Float to the proper metering

amount.
1. Between 2 and 3 is adequate.

8. Turn vacuum blowers on.

CAUTION: Always have Vacuum #1 on. Vacuum #1 controls the Auto Shut Off for all three vacuums. If
Vacuum #1 is not on, the waste tank will over-fill causing possible damage to blowers.

9. Turn Auto Dump Pump on when waste tank is approximately half full of water.




MAINTENANCE OF MACHINE

Machine Cabinet:

Keeping the cabinet clean on the outside is just as important as the inside.
To clean outside of the cabinet, use any non-abrasive cleaner to prevent scratches on fiberglass.
Use hot clean water inside of cabinet to prevent odor build-up in waste tank and soap build-up in Visi-Float.

NOTE: A customer cares about the appearance of your equipment. Taking care of your machine shows you
will take care of your customers carpet.

CAT Pump:
Change oil after first 50 hours of operation and every 300 hours after that.
1. Pump takes a little more than a half quart of oil.
2. Do not over or under fill.
3, Fill half way between red dot on view glass.
*NOTE: Once oil reaches bottom of view glass, level rises very fast.

CAUTION: Never run pump dry

Dump Pump:
To flush out any dirt blockage, force water through lines and pump while pump is running.

Vacuum Blowers;

Periodically, spray a couple of shots of WD-40 down vacuum stand pipe located in waste tank. This helps
prevent moisture build-up.

Back Wheels:
Grease hubs.

Dump-out Filter:
Remove after every use and clean filter.

CAUTION: Do not allow machine to freeze,




PERIODICAL INSPECTIONS

High Pressure Hoses:

Inspect hoses for damage or deterioration. Inspect connections for leakage. Repair, replace or tighten as

needed.

Electrical cords/Wiring:
Inspect for cuts, bare wires, or loose connections.

Vacuum Hose:
Inspect for holes in vacuum hose. Damage to hose will cause loss of vacuum.

CAT Pump:
Assure proper oil level.

Visi-Float:
Inspect for soap build-up.

Dump-out Filter:
Inspect for lint build-up on filter.

Dump Pump:
Inspect for dirt blockage in lines.
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TROUBLE SHOOTING GUIDE

PROBLEM

CAUSE

CURE

CAT Pump Pressure loss or
no pressure build-up.

Air in system
1. Solution tank empty
2. Visi-float open and/or
chemical bottle empty.
3. Holes in line

Circuit breaker trapped on pump
or machine.

Defective pump or regulator.

Remove air by forcing water
throughsystem while pump is on
and handle on wand is depressed.

Replace lines.

Replace circuit breaker.

Replacement kits.

Auto Dump Pump Inoperative

Filter and/or lines clogged.

Deterioration of valves.

Remove brass filter an delean. Flush
lines with hot clean water while
pump is on.

Replace valves.

Visi-Float not registering

Soap build-up in Visi-Float and lines

Flush with hot clean water

Loss of vacuum suction

Electronic shut-off system tripped.

Lint screen restricted.
Holes in or crushed vacuum hose.
Circuit breaker tripped on machine,

Bad blower.

Reset by turning vacuum switches
off and on. Lower water level in
waste tank.

Clean

Replace

Reset circuit breaker

Replace

Auto Shut-off inoperative

Vacuum #1 is not on

Bottom or top bolt in waste tank on
probe covered with lint and debris.

Blue wires not connected
Circuit board inoperative

Shuts off too early:
1. Too much splash
2. High amount of foam
3. Leak in water
Shut off probe

Turn Vacuum #1 on.

Remove lint and debris.

Reconnect

Replace

High water level - Dump tank
Use defoamer
Replace probe
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Diagram 7 - Upper Cabinet
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Technical Bulletins
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WASTE WATER DISPOSAL

WHERE SHOULD MY WASTEWATER GO?

Talk about a touchy issue. For many years, magazines, convention agendas, and newsletters have been filled with articles
and speeches about the proper handling and disposal of industnal wastewater produced during the carpet cleaning process. What
can this author say that hasn't been said before? Well, the truth of the matter is that most articles about wastewater management
simply come down to “war stories” of large fines being levied against some poor carpet cleaner and how if you'll buy a waste
pumping system all of your problems will be solved. We wish it were that simple.

WHY DO WE DISPOSE OF WASTE WATER PROPERLY?

How big is the problem? According to Dr, Michael Berry, when he was with the U.S. Environmental Protection Agency
wastewater produced by carpet cleaners represents less than 1/2 of 1% of the total wastewater problem. However, carpetcleaners
are visible and easy to identify, especially when they open up their dump valve on main street. However large or small our
contributions are to the total problem, our wastewater must be handled and disposed of properly. Why. you ask? To quote Wilford
Brimley of Quaker Oats commercial fame, “Because it's the right thing to do.” The truth is that most companies will never be
stopped or fined for illegal wastewater disposal. The motivation for change has to come from inside. We must want to 1ake hetter
care of the planet that we live on because it is the nght thing 10 do.

3o how do we dispose of our wastewater? Where should our wastewater go? Let's start with the absolute, Never. ever, ever. ever
dispose of your wastewater directly into the storm sewer system. In most places, it's illegal, In all places. it is unnecessary and
not wise. Now that we've gotten that out of the way, we can move on to the more complex issues. If we can’t dump into the street
and/or storm sewer, then where can we dump? Well, a proper understanding of that issue must first come from understanding what
potential problems exist within the wastewater we are trying to dispose of.

Most cleaners simply think about what hazardous chemicals are contained in their wastewater. But there is more to it than tha
In 1993, the city of Calgary, Alberta did an analysis of a professional cleaner's wastewater, You know what they were primarily
concerned about? It wasn't any chemicals that were in the water—it was the fuzz, lint, and carpet fibers in the water. They were
concerned that the large particle and fiber material would clog up the pumps of the sewage treatment system. They were making
an excellent point. Fortunately, there are many easy ways for the professional cleaner to help solve this particular problem. Each
professional cleaning company must take responsibility for doing some filtering of their wastewater. We're not talking about a
$20.000 trailer mounted filtration system that is available in the high pressure washing industry. We're talking about simple filter
dewvices such as lint socks, filtration screens, and even old panty hose. Quite simply, wastewater should he filtered in the waste
tank by the use of a lint sock or filtering screen. But it should also be filtered by running it through filtration screens within the
vacuum recovery line. This 1s usually accomplished by the use of a clear viewing filter or a metal filter. If you do bath of thase
things, you will have pretty much solved the large particle, lint, fuzz, and carpet fiber problem

DO OUR CLEANING CHEMICALS PRODUCE HAZARDOUS WASTE?

Mow, let's focus on the chemical content of the wastewater itself. Are there hazardous chemicals in carpet cleaning wastewaier!
For our purposes, the wastewater that results from the cleaning process can be classified two ways. Industrial wastewater contains
levels of no hazardous ingredients at part per million levels above government standards. Hazardous wastewater confains

determine what the cleaner used to clean the carpet with. In our industry, most preconditioners and carpet nnsing detergents do
not contain any hazardous ingredients. Therefore, as long as no hazardous chemicals pre-existed in the carpel that was cleaned
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then the resulting wastewater is not hazardous. This discussion excludes the issue of butyl solvents. Some preconditioners contain
butyl solvents such as Butyl Cellusolve. Butyl Cellusolve is considered to be a hazardous ingredient. However, it is also u
commonly used solvent in many products. If it is contained in a carpet cleaning preconditioner in a quantity of 10% or less. its
parts per million after use in a 100 gallon waste tank, classifies it as industrial waste rather than hazardous waste. However. the
conscientious professional cleaner should be aware thatmany inexpensive carpet cleaning chemicals contain higher levels of butyl
solvents: that's how they make them cheap. Also, when evaluating the resulting wastewater from a carpet cleaning chemical. it
is important to keep in mind that just because a particular chemical has an ingredient listed as hazardous on its Material Safety
Data Sheet, does not automatically mean the resulting wastewater would be classified as hazardous. Once the chemical is mixed
and diluted in use application, and ends up as & minute percentage inaone hundred gallon waste tank, its parts per million classifies
it as industrial waste. In general, carpet cleaning chemical usage results in industrial rather than hazardous wastewater. We will
discuss proper disposal principles for indusirial wastewater in a few moments.

However, there are a few chemicals that some carpet cleaners can or have used that might result in hazardous wastewater
Generally, these are chemicals used in spotting application. Rust removers that contain percentages o f hydrofluore or phosphonic
acid greater than two percent could result in hazardous wastewater if they were used in large enough guantities. However, since
the cleaner has usually used alkaline cleaning agents, these agents counteract and balance the acid ingredients resulting in
industrial wastewater with a safe pH in the 7 - 9 range. One general rule that can apply here is to test the pH of your wastewater
In most places, for them to be classified as industrial wastewater, the pH should fall between 5 and 9, Take note if you are using
highly alkaline cleaning agents (pH of 12 or higher); you may need to pH balance your resulting wastewater. Another category
of spotting agents that we must consider are non-volatile solvent spotters, These usually contain amyl acetate and can be identified
by their “banana oil" fragrance. As long as most of these chemicals are used in quantities of 8 ounces or less per [U00 square feet
of carpet cleaned, they pose no danger to making the resulting cleaning wastewater hazardous. However. it 15 still sood practice
to use them in a post-spotting application and rinse them with volatile solvent spotters

In general, it's a good practice that spotting agents only be used after basic cleaning procedures would not remove a spat or stain,

A good general rule to keep yourself safe is to only use spotting chemicals bought from reputable chemical manutaciurers that
specialize in fabric cleaning.

SO WHAT ARE OUR DISPOSAL OPTIONS?

Sonow that we have determined that a large majority of the time our wastewater is not hazardous, what are our options for disposing
of it? We have already eliminated dumping it onto the streets. A good general rule of practice is to always dispose of the wastewater
into the sewage treatment system only after the large particle solids and carpet fibers have been filtered out. There are several ways
of getting the wastewater into the sewage treatment system. The first, easiest, and least cumbersome and expensive way is (o tind
drain access to the sewage treatment system. This may be through a garage drain. toilet. bathtub. shower. sink. or janitonal closet
sink. Transporting the wastewater to these drains on-site is best accomplished by the use of a waste pumping system. Several
different types of waste pumping systems exist. Some mount directly in the waste tank and some are attached to clear view or
metal filter boxes. A second way to dispose of wastewater into the sewage treatment system is simply by using the waste tank
collection system of your equipment to hold the wastewater so that you can transport them 1o a site where direct drain access (o
the sewage treatment system can be used. In this case, the filtered wastewater can directly be dumped into the dran. Obviously.
in these cases, the larger the waste tank, the more efficiently you can do this. Some ¢leaners have taken their wastewater to dump
at car washes, Most car washes filter and recycle their water. If not, then they do feed them into the sewage treatment system.
Whatever the case, never dump at a car wash without first making arrangements with the car wash owner/operator. Also, make

sure you filter the lint, large particles, and carpet fibers before you dump the water. These matecials will clog up the drains and
the recycling pumps at the car wash.

There are exceptions to this "dump your wastewater in the sewage treatment system™ rule. An important item to remember 15 that
when you dispose of industrial wastewater, you are literally under the jurisdiction of at least three government agencies, The local
agency is usually a city or county wastewater management force, The state agency is usually a state environmental protection
agency or industrial wastewater agency. The federal group 15 usually the United States Environmental Protection Agency
Hopefully, these groups are working together, but that is not always the case. Generally, local ordinances are more specific and
stricter. It is usually a local or state agency that may contact you., We will discuss how to work with these agencies later, The hest
way o find out if you can legally put your filtered wastewater into the sewage treatment system is to ask your local wastewater
management agency. What kinds of exception will you find? Plenty. For instance, in El Paso County, Colorado. itis illegal todump
into the storm drain. However, it is not illegal (in fact, it’s recommended) to dispose of industrial wastewater onto grass and shrub
covered land. A customer of ours in Alaska has really ran into difficulty. His city does not have a sewage treatment system
(everyone uses septic tanks), It is illegal to dump into the storm drains or onto the land, So what1s he supposed 1o do? Transpor
the wastewater to a disposal site in Utah? He has to build a treatment system in his back yard. This 1s u case of bureaucracy being
unable to find a reasonable solution, On the issue of septic tanks, generally, your wastewater should only be disposed of into septic
tanks and septic systems when you make sure the enzyme balance within that septic system has not been damaged. [f it has.then
you must restore that balance.
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What about dumping your wastewater onto land? This should not necessarily be a “cut and dry” issue, Unfortunately. with many
bureaucrats, it is. Obviously, a better solution is the sewage trealment system. but sometimes that is impossible, impractical, or
too expensive. [don'tthink any well-meaning environmentalist or wastewater management enforcement execulive really wants
to put a conscientious professional cleaner at an extreme competitive disadvantage. What_is the m_akc up of the non-hazardous
chemical ingredients within industrial wastewater? Basically, our cleaning chemicals contain anionic or nonionic surfactants and
alkaline builders. None of these are harmful to plants. Most are verl biodegradable. In fact, many of the ingredients contained in
our cleaning chemicals are also contained in fertilizers, There has beena lot of publicity surrounding phosphates that are contained
in many carpet cleaning detergents. Pho sphates themselves are not hazardous. They are actually a fertilizer. In 100 high a
percentage in the water supply they can cause 100 much plant and algae growth, Theoretically, this growth of plantsand algae could
become oo intense, This would harm water wildlife because the plant and algae growth would use up too much of the oxygen.
not leaving enough for the wildlife. In addition, alake could become more of a swamp because of too much algae and plant growth
in the water. Therefore, these ingredients can be harmful to fish or other water life when too much phosphate is in the water supply

Only in Oregon are phosphates in industrial cleaning detergents prohibited. If you continue to use cleaning detergents that contain
phosphates, never dispose of your waste water within two miles of a stream or other water flow. There is something else you should
consider about waste water disposal: Picture your goldfish trying to breathe in your bath water after you've just shampooed your
hair, The detergents inhibit the natural function of the gills, which could cause an oxygen shortage to the fish, That's why our
wastewater must never be directly or even in close proximity, be dumped into the water supply. Some enforcement agencies use
2 “two mile” rule, In some places, you may dispose of industrial wastewater onto the ground as long as you are over two miles
from a stream, river, or lake. Our industrial wastewater is probably not harmful to wildlife. However, many agencies feel that
“probably” is not good enough. They may be right. However, many city and county sewage lreatment systems are archaic in nature
and/or overloaded. They would prefer that wastewater not be disposed of into the sewage treatment system. Many rural areas don’y
have sewage treatment systems. Many agencies feel that there are no ill effects of dumping industnal wastewater onto the ground
This is a complex issue. Whenever possible, your industrial wastewater should be disposed of in a sewage treatment system.

Oiher alternatives that sometimes are given are simply not realistic. Carpet cleaners cannot afford 1o wansport their industrial
wastewater to a hazardous disposal site. Most cities don't even have one. They can’t afford to pay someone 10 take it away—tha
can cost up to 53,000.00 for a fifty-five gallon drum of soapy water. That’s absurd! How can any agency fairly enforce wuste
disposal laws that prohibit dumping into the sewage trealment system [0 companies that only use portable equipment? Laws and
regulations are only useful if they can be fairly enforced against every company. Environmentalists and agencies must work
together with cleaning companies to develop reasonable solutions to this challenge. As stated earlier, no well-meaning

environmentalist or agency wants to force a cleaning company which makes such positive health contributions 1o the indoor
environment, out of business, by passing unreasenable rules and regulations.

HOW TO DEAL WITH A REGULATORY AGENCY?

That brings us to our discussion of what to do when you deal with a regulatory agency. First and foremost. be honest. The best
defense is a good offense! When you show and demonstrate that you are genuinely concerned about being in compliance with
regulations, they are much more likely to work with you. When you show and demonstrate thal your company is environmentally
conscious, then reasonable solutions seem to be found. Second, have your Matenial Safety Data Sheets ready for the chemicals
you use to clean carpets. Explain to the agency what each chemical is and how it is used, Third, don't be afraid 10 let them test
your wastewater, In fact, request it. Fourth, if you have been accused of a “wrongdoing™, don't panic. Be courteous and helpful,
If you are dealing with a totally unreasonable individual, (a bureaucrat who wanis to save the world in two menths or thinks all
business people are trying to destroy the world with pollution) always ask for a meeting with his/her supervisor. Usually, more
experienced regulatory people are better able to reach reasonable solutions. If you have to. go all the way to the mayor. county
commissioner, or governor's office. Remember that government is for the people, Demonstrate a true willingness to reach
solutions that are reasonable to everyone's needs. Fifth, have a posied waste water disposal policy for your company at your office.
garage, and on each van, so that you and your employees know the proper procedures for the disposal of industrial wastewater
After reading this essay, if you get caught for illegal dumping of wastewater into the streets of your town. asthey say, “Don’tcome

crying to me.” Finally, sell the fact that you, like they, are in the cleaning business. It's your job 1o ¢lean up indoor environments
[t's their job to clean up outdoor environmentis. You need to work together.

PRE-EXISTING CONDITIONS

A few important thoughts before we close. We all must deal with an important issue. That is what we can do about “pre-existing”
conditions. “Pre-existing” conditions in this case are chemical residues that are leftin the carpet by installers. pesticide applicators.
or even by the homeowner, that may be picked up during the cleaning process, thus perhaps making the wastewater hazardous,
Truthfully, the chance of any residue being enough to make one hundred gallons of wastewater hazardous ure shim. but it could
happen. What should we do? First of all, pesticides are becoming organic and safer. Second. installation people are now usiny
cleaning solvents that are environmentally friendly. Thus. the main people who must take responsibility for what chemicals are
put on their carpet are the carpet consumers,




WHAT IF OUR WASTE WATER IS HAZARDOUS?

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

WHAT ABOUT OTHER CARPET CLEANING METHODS?

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

First, we must examine the ingredients of these cleaning solutions. Dry powder cleaning chemicals, usually consist of a carmer
that is cellulose or urethane based. These carriers are saturated with anionic or nonionic detergents. The cleaner who s using dry
powders is responsible for determining whether the resulting wastes are hazardous or not. Bonnet cleaning solutions include the
use of water both in the mixing of the chemical as well as in the cleaning of the bonnet pads. Usually, bonnet cleaning solutions
contain similar ingredients to preconditioning agents. Often times though, they have a higher solvent level. Since bonnet cleaning
solutions are not extracted from the carpet, the only consideration is whether washing out the bonnet pad might produce hazardous
waste, Mormally, this will simply be industrial waste also. Dry foam shampoos are anionic and/or nonionic detergents. They are
mixed with water before application. Dry foam application machines produce waste that must be properly disposed of. With the
use of dry powder, bonnet cleaning solutions, and dry foam shampoos, sometimes preconditioners can be used in extreme soiling

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

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

PRINCIPLES OF WASTE WATER DISPOSAL

In closing, let us summarize what we have learned:

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

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

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

4} Before disposing of wastewater, it should be filtered 1o remove fuzz, lint, carpet libers and other lacee particles

5) Wastewater that is produced by the cleaning process is classified as either industrial waste or hazardous waste.

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

T The pH of industrial wastewater should be between 3 and 10,

B) Spotting procedures should be performed after the regular cleaning process. Harsh alkaline or acid spotting solutions

must be neutralized prior to being extracted. . Spotting solutions should not be used in quantities larger than 8 ounces per

OO0 square feet cleaned.

The best way to dispose of cleaning industrial wastewater is by directly placing it into an outlet which directly goes 1o the

sanitary sewage treatment system. This can best be accomplished by waste pumping systems or by large capacity
wastewater holding tanks.

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

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

12)  Some jurisdiziion: allow for the disposal of industrial cleaning wastewater onto the ground far from a water supply. In
general, it is still better to dispose of it into the sewage treatment system.

13)  Generally. do not dispose of industrial cleaning wastewater into septic tank systems without re-establishing the enzyme
balance within the septic system.

14} Industrial cleaning wastewater can be harmful (o fish and other water wildlife,

15) Indealing with regulatory agencies; you should:
a.  Be honest and demonstrate a commitment to being in compliance with regulations;

Have Material Safety Data Sheets for the chemicals that you use to clean with ready to present at all imes;

Allow, even request, that they test your wastewater:

If dealing with an unreasonable person, be courteous but ask to speak with his/her supervisor: and

Maintain a posted and written policy for your company for disposing of wastewater,

9)

san g




Pre-existing chemical residues are the responsibility of the carpet owner.

If the cleaning wastewater 1s hazardous, it must be treated as such and disposed of properly and legally
All carpet cleaning methods produce waste that must be handled and disposed of properly.

If you choose to ignore these rules, then you are on your own.
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Electric Mator or Gas Engine must be purchased separataly.

PUMP FEATURES

* UNIFLOW design provides continuous liquid flow forward
through the pump, reduces cavitation risk and Increases
pump lite.

* Triplex design with unigue spring loaded Inlet valves and the
flow through ceramic plungers provides a smooth, steady flow.

* Ultimate portability—less than 11 pounds—Iless than 10° long.

* Standard shaft pump for direct mounting or special SOLID
SHAFT and LOW RPM models,

* Regulating Unloader Is standard on each pump to assure
system pressure conlrol and pump protection.

* Special Hi-Temp seal option for pumping 190°F water.

* Oplional Thermo Valve mounts directly into by-pass hose for
optimum heat protection while in by-pass.

COMMON PUMP SPECIFICATIONS

Inlat Pressure Rangs {Standard) Flooded fo 75 PSI  (Flooded 1o 5.25 BAR)

[Hi-Temp) 30 o 75 PSI (2.1 v 5.25 BAR}

Bore 0.roe" {18 mm}
hax. Ligwd Temperature . (Standand) 160°F {7170}
fi {Hi-Temg) 180°F {BB*C)

Crankcase Capacsty 11.83 oz. {35 L)
Inlet Ports (1) 38" NPTF (38" NPTF}
Discharge Ports (2] 38" NPTF 138" NFTF)
By-Pass Poris (1) ........ 144" MPTF (14" NPTF)
Waight (Fump Only) TN 10.6 ibs. (4.8 kg)

Dimensions (Pump Only) ... 813 x 666 % 6.50" [232 x 168 x 165mm)

Refer 1o pump Service Manual for important Inlet Condition Check-List,
Start-up Procedure, Tech Bulletins and Pump Maintenance information.

Triplex Direct Drive
Plunger Pump

Model

2SF

SPECIFICATIONS

MODEL

Flaw...

LS. Batric
Measure Measura

Max. Discharge F'ressurs...... S —
MR PR s R R e
T Lt ot A e S e s e s

MODEL

Flow

Minx Dls:harge F'ress:ure
Max. RPK

e R

MODEL

Flow...

25F20ES
ZOGPM  (7.6LM)
2000 P51 (140 BAR)

3450 APM (23450 RFM)
3.1 mm])

0122

Max. Dla:harge F'ress.ure.

Max. RPM..,

Slrn‘ﬂa

MODEL

Max, APM.......

Flaw ...

Max, [}lsc-hanga PrEr.ssura
Max. APM .
21y o TR

MODEL

Flaw ..

hax, Ehsc*\arga Prassl..m o

Max, RPM

BT vt e

MODEL
Flaw ., o
Max, Dmcharga F‘rassura
Max, APM ..

Soke ..o

25F29ELS

285 GPM  (10.8 LM
1500 PSI (105 BAR)
1725 APM (1725 APM)
0.335" 18,5 mm)

25SF35ES
35GPM  (13.2LM)
1500 PSI (105 BAR)
3450 APM (3450 RPM)
0.220° (5.6 mm)

u.s Meino
Measiug Measurs
2SF10ES
1.0 GPM (3.8 LN
2000 PSl (140 BAR)
3450 APM (3450 RPM)
0.087" {1.7 mm}
25F22ES
22 GPM (8.3 LiM)
2000 P51 (140 BAH)
3450 APM (3450 FIPM'
oL13E
2SF22ELS
2.2 GPM (8.3 L'M)
2000 PSI (140 BAR)
1725 RPM ({1725 RPM)
0.248" (6.3 mm]}
25F225LS
2.2 GPM (8.3 L)
2000 PSI (140 BAR)
1725 RPM (1725 RPM)
0.248" (6.3 mm)
25F30ES
3.0 GPM {11.4 L/M]
1500 PSI (105 BAR)
3450 RPM (3450 RPM)
g7y {4.5 mim)
25F30GS
3.0 GPM [11.4 L'M)
2000 PSI (140 BAR)
3450 APM (3450 APM)
185 (4.7 mm)
25F35GS
3.5 GPM {13.2 LIM)
2000 PSI (140 BAR)
3450 RPM - [3450 RPM)
g.2z20" {5.6 mmj

C-pru:mal Eleciric-3/4" Bhafl - 25F30GES, 25FI5GES

ES, ELS = Electric 5/8° hollow shaft with bolt mount, GES = Electric 34" hollow
shafl with bolt mount, GS = Gas 34" hallow shaft with boll and a&dagter mount
5LS = Electrie 34" solid shall complete with bracket mount

Add "3" to PM for Hi-Temp version.

“Customer confidence is our greatest asset”




EXPLODED VIEW

October 2000

ITEM P/M MATL DESCRIPTION

5 B9551 STIP
B 150810 NBR
8 d4B5T AL

1014044 NBR
’359 NEBR

488 STL
20T 45ETE HS

25 B43135 FCM
45082 FCM
44933 FCM
44920 FCM
542481
44931
45096 FCM
45100 FCM
45160 FOM
45426 FCM
45146 FCM
6 12385 STL
2T 15710 S8TL
3 45680
33 14179 NEBR
aT gz
3B 44478 NBR
48 d4p42 NY
43 14179 NBR
& 53 45702 AL
B4 16048 CM
BE 44865 527
45407 8§72
69 20017 STZP
70 25461 NEHR
40 45847 GO
45429 CC
100 44869 PVDF
106 44876 MNBR
545192 FPM
110 44874 BA
125 43245 SNG
46652 HT
134 45854 8
23873 WY

WOTE: Discard Koy which may come standard with most motors and engines and use only the key included In this kit. Add "3" to Parl Number for special 180°F Hi-Temp seals,

Screw, HHC (M8 x 16)

Washer, Seal (MG)

Cover, Baaring, Inner

0-Ring, Bearing Cover

Seal, Ol

Bearing, Ball, Inmer

Red, Comnecting

Crankshatt, 3450 RPM, 5/8°, 1. 7mm
Crankshaft, 3450 RPM, 5/8°, 3.1mm
Crankshatt, 3450 BPM, 3/4°, 3.35mm
Crankshalt, 3450 RPM, /8, 3.35mm
Crankshatt, 3450 RFM, 34", 4.7mm
Grankshaft, 3450 RPM, 58, 4. 5mm
Crankshaft, 3450 RPM, 5/, 5. 6mm
Crankshaft, 3450 RPM, 3/4°, 5 6mm
Crankshalt, 1725 APM, 5/8°. §.3mm
Crankshan, 1725 APM, 58", 3.5mm
Crankshaft, 1725 RAPM, Solid, 24", 6
Ring, Aetaining

Bearing, Ball, Cutar

Cagp, Ol Finar

0-Ring, 04 Filler Cap - 700

Gauge, Bubble Dil wiGaske! - 800
Gasaet, Flat Flex,, Qlf Gauge - 80D
Plug, Dras {1/2* KPT)

0-Ring, Crain Plug - 700

Crankcasa

Pin, Crosshead

Rod, Plungear

Rod, Plungar

Wazhar (M24)

Saal, Oil

Plisnger (M1Bx14)

Plunger (M16x16)

Retainer, Seal

Seal, LPS wiS-Spg

Seal, LPS wrS-5og

ManHald, Inket

Seal, HPS WS

Seal Hi-Temp (190° Max)

alve, Inlet

Ve, Inlat, Hi=Tamp

PARTS LIST
MODEL USED QTY

Al Models 3 135 44871
All Modols 3 136 44872
All Modeks 1 137 BAESTS
Al Modess 2 138 27000
All Madeis 1 138 14158
All Modeds 1 152 2G60ES
Al Madets 3 1377
\OES 1 157 44ETH
HES 1 45430
2265 1 168 26088
22E5 1 11377
JOGS 1 164 448681
30ES 1 166 43723
35ES 1 167 §41062
1565 1 168 44565
ZIELS 1 185 44879
2GELS 1 188 B7858
Amm 22518 1 249 3963
Al Mocels | 15845
All Modals i 44843
All Models 1 44342
Al Modals 2 12489
All Models 1 235 617
A1l Modats 1 305a0
All Modeis 1 0821
Al Madeis 1 34100
All Madets e 6108
All Madels 3 30054
Al Models except 25ELS 3 258 30973

29ELS 3
Al Madels 3 285 80228
All Models 3 300 34053
AN Modals excepi 29ELS 3 JI53
29ELS 3 F3453
All Modsls 3 g 34052
Al Modals 3 311 34668
Al Madels 3 352 44050
Al Models 1 400 75005
All Madels 3 & — 34455
Al Models 3 — B565.8

All Models 3

All Modms J

SF PLUNGER PUMP MODELS

s
s

s

5

5
NER
FFM
B
BB
NBR
FEM
§

5

$
PVDF
BB
81zp

STIP
STIP
AL

STZP
STZP
STIP
STIP
STZP

STL
STIP

STL
MNER
HT
FPW
HER
NBR
STEP
B8

ITEM P/N MATL DESCRIPTION

Spacar, Inlel

Spring, Inlet Valve

Washer, Canical (ME)

Mist, Slotted (ME)

Catterpin

D-Ring, Adapler, inner - BOD
(-Ring, Adapter, lnner - 800
Discharge Yahe Adapler
Discharge Valve Adapler
0-Ring, Adapter, Juter - BOD
0-Ring, Adagier, inrer - 80D
Saat

Valve

Spring

Retaingr, Spring

Manifold, Discharge

Screw, HSH (MExTS)

Kit, Adagter Mount, Gas
Lockwasher, Spliit (ME)
Screw, HH (5116-24)

Flange

‘Washer, Fial (ME)

Kit, Ball Maunt

Washer, Frat (378"}
Leckwasher, Split {387
Scraw, HH (30816 x 1-38")
Lubricant, Anfizaize

Kew (316" x A6 » 1-14" HOD) ——
Kit, Mounting Brackst {Incid. w/Pumg)
(imclds: Bracked, Washers, Bolts, Nuts)
Scraw (MB-1 25x50)

Kit, Seal (Incids: 106, 125, 148,152, 153)

Kit, Sear - Hi-Tarm (Ingics: 106,125 134, 139, 152, 1580 Al Models

Kit, Seal (inctas: 106,125, 139, 152, 158)
Kit, Valvg fincids: 152 159, 154, 166, 167, 168)

25F10, 25F20, 25F22, 25F29, 25F30, 25F35

MODEL USED OTY

All Moadels
All Models
All Modais
All Madals
All Modets
All Modats
AN Models

All Models except 29ELS

29ELS
All Models
All Mogars
All Models
All Models
AN Models
All Migdels
Al Models
Al Models
306, 356

All Models

2251

All Mogels
AN Modals

Al idodais
Al Modeis

Kit, et Valve fincids: 134-137, 139,152, 158} All Modais

Tool, (W Gauge Remoual
Uniaader, Aegulafing
Assembly, Pulsalor
Sarvice Lideo, Section §

& Industrial discount, Bold print part numbers are unlque to a particular pump model. [falics are oolional dems.
Sae Tech Bufleting 02, 24, 36, 43, 55, 60, 64, 65, 70, 73, 74 and 83 for additional Information.

Al Modeis
AN Madels
Al Models
Al Mpgals

BATERIAL CODES (Mol Part of Part Number): ALsAluminum BB=Brass CC=Ceramic CM=Chrome-Maly FOM=Forged Chrome-moly FPMsFuarocarban (Vison®)
HE=High Strength HT=Hi-Temp (EPOM Alernative] NER=Medium Nitrile (Buna-Nj NY=Rylon PVOF=Fluaraplastic (High Strengin] ATP=Reinforced Composite
5230455 STLe=5tesl STZP=SteelTinc Plated SZZ=-30455Tamak Il-Tamak

e Bl e e e e T £ B B By Y 8 £ L G B L L 2D

o A

Iy seal i recess an four bosses 10 b s

assures proper alignment of pump and ﬁﬂﬂi A

with

fore mounling pUMP ants enging inspect engine for recessed seal and
engine face. ;
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UNLOADER SPECIFICATIONS

MODEL 75005 U.5. Measure Metric Measure
R EI o e e i R R R 0,5-6.0 GPM (2-23 L'M)
PR T 100-2000 P51 {7-140 BAR)
Inkal Pon = BEas.........conrmrmriens /A" NPTF {28 " NPTF)
Dracharge Por - Front........... Migx1.0 (M1Bx1.0)
By-pass Port - Bolom ... 38" NPFTF (38" NPTF)
R e 14 oz, {0.43 kg)
(5 [ a1 O SN A0x1.0x4.25° (THx25x 108 mm)
435
434
44t
44z
3 W
ITEM P MATL DESCRIPTION aTy.
402 540081 BB Cap, Hax Adjusting 1
404 3147 BB Nut, Locking (M1gx1) {
408 32094 STZP Spring, Coil i
410 107672 BB Retainer, Spring 1
412 45694 5 Stem, Piston (M5) ]
415 20184 PTFE  Back-up-Ring, Piston Stem 1
418 14190 NBR  D-Ring, Piston Stem - 70D 1
425 107873 BB Retainer, Plston 1
423 13869 MNBR  0-Ring, Piston Retainer - 70D 1
429 14759 MBR 0-Ring, Body 1
430 107675 PTFE  Back-up-Ring, Body 1
435 456396 BB Valve and Ball Assarnbdy (M5} i
438 07EBO S Sean 1
440 — BA Body 1
441 13063 NBR  O-Ring, Valve 1
442 13068 NBR 0-Ring, By-Pass Fitting - 70D 1
443 541060 BA Valve, Check w/0-Ring 1
444 45024 5 Spring - 856 1
446 13969 NBR  O-Rmng, Discharge Fitling - 70D 1
455 450885 BB Fitting, By-Pass (378" NPTF) 1
460 107681 BB Fitting, Discharge {378 NFTF) 1
455 7040 By-Pass Hose (15" x 38" 160°F 1
465 709040 By-Fass Hose wThermo Valve H
468 J2097  NBR K, O-Aing (inclds: 415, 416 428, 478 430 441, 442 4481 1
485 7140 g8 Vahva, Thermo H
486 J4600 BB Tee, TV Mount I
487 — BB Nippie, TV Mown 1

Italics are ophional Nems,
MATERIAL CODES (Ned Part of Part Number) BB=Rrass NER=Madism Nitrilz (Buna-N)
PTFE=Pure Tellan® 5«30455 STZP=StealTing Plated

OPERATION

A Regulating Unioader comes with each 25F pump 1o provide system
pressure reguiation and pump protection. For suction feed consult factorny.
By-pass for the regulating unloader may drain to the ground, drain to a
resarvolr or connect to the special 1/4" by-pass port on the underside of
the injet manifold. A 3/8" flexible hose and Thermo Valve (T090.40) are
recommendead, DO NOT EXCEED 6 MINUTES in BY-PASS when Thermo
Valve is not installed.

Hi-Temp Units with special Hi-Temp seals do not use the by-pass hose
back to the pump Inlet or the Thermo Valve. Use oplional Dual Pressure
Switches and Mechanical Relay in Auto Shut Off Kits 34870 and 34871,

It unit is INFREQUENTLY USED OR PERIODICALLY STORED, seals
may become dry. System should be PURGED BEFORE OPERATION
(system liquid must flow through the pump without discharge resiriction) o
assure full system pressure is reached.

CHEMICAL INJECTOR SPECIFICATIONS

Standard Oiptional

MODEL 7183 7194

B e e s 3-4 GPM 4-5 GPM

Mozzie Crifice ., 2.4mm 2.3mm

Hose Barb ....... 1i4* 114”

Inilet Part...... Migx 1.0 M18x1.0

Discharge Porl. JE NPTM HE NPTM

Weight ......... T 6.3 0z, 6.3 0z

DIiMIBNBIONG, .-, onremrrmsssriasss i omnasis 2x1x3" 2xTxd

"~
— 481
=
,f"- ey
43 SRR - S—
4?9"{
d.EE'/

ITEM P/ MATL DESCRIPTION ary.
471 33049 NY Cap, Adjustment 1
472 32941 BB Haose Barl 1

J3605 BB Barh, Flaed 1
473 33503 NBR  0-Ring, Hose Barb 1
474 33500 5 Spring 1
75 33946 BB Retaingr, Ball Seal 1
476 33504 FPM  O-Ring, Retainer 1
477 34620 S5 Ball |
478 33501 S5 Spring, Tapered 1
479 33 5 Oritice, Injector (2 1mm) Standard i

3234 § Orifica, Injecior (2.3mm} !
480 — fB Body 1
481 33431 BBNY  Barb, Aszy, Adjustable 1

(Inclds: 471,472, 473474 475478477 478)

— 33480 BB Barh, Assy, Fued (Incids: 472 476,477 478) !
492 13969 WNBR  D-Ring, Body - 70D 1

Ifalics gre opiional ifems,
MATERIAL CODES (Mot Part of Part Number): BB=Brass FPM=Fluorocarbon (Viton®)
NBR=Medium Nitrilz (Buna-N) NY=Nylon S=30455 53-31655

CHEMICAL INJECTOR PERFORMANCE CHART
Optional Special Ported Chemical Injector for Unioader Mounting

Lo-Pressure Mozzie Aaling  Max. Chesn. Draw #6-Praes Nozdle

Sinndard njectar (Mazimum Dowrsiream) {0 PEE) “Deduction” {Press
Pump Modal Orifica Siza {Pross lor Injactar) |Dewnulrmse| drop acroks inj |
Z8F20 2.1 mm (7193} 100 PEI 50 azfmin 100 PE
Z3F22 2.9 mm (7193} 75 P3I 80 oximin 100 PB4
28F29, 33FE0 2.1 mm {T183) =25 P3 51 orlmin 150 Pl

Z5FI% 3 mm (T184) 150 P5I 50 oafmin 150 P8l

Optimum performance of chemical injecior occurs with a 35 ft. high pres-
sure hose and a minimum 38" |.D. The type of hose, extended lengths,
reducad |.D. and fittings may create back pressures in excess of the iow
pressure nozzle rating and prevent the injector from drawing chemical.
Deduct hose friction loss from above low PSI Nozzle. Contact factory
for assistance with other options. Refer to Hose Friction Loss Charn in
the Service Manual for pressure loss with longer hose,

An optional, speclally ported chemical injector may be mounted
directly to the discharge of the unleader. Remove o-ring, check valve and
gpring from discharge fitting of unloader; insert into injector and thread into
unloader discharge port, Discard o-ring and discharge fitting. Refer 1o
the performance char to determing the orifice size best suited to the
system flow. Chemical draw occurs under low pressure. Select the
Change Over Nozzle (32149), Adjustable Mozzle (32151), or Vari-MNozzle
(7930-7980) to permit the adjustment from low 1o high pressure.

For optimum performance when using & chemical injector, use a single
wire brald hose on the discharge line. Too flexible a hose will prevent
the unlpadear from recelving the full pressure signal to activale the by-pass
moda.

For correct nozzle selection, read system pressure at the pump. DO
MOT HEAD SYSTEM PRESSURE AT THE HIGH PRESSURE GL_IN1
Incorrect pressure reading may result ini pump operation al excessiva
pressures, inconsistent chemical draw, or possible damage to the pump
or unlcader
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MOTOR SPECIFICATIONS

= Model 8060
HOMEAPOMAR. .c...reee

Shaft Dt

Max. Won B i

FULL LOSEIAMPS ...

Model BOSS
HOPSOEOWET .icocimimrmis

Shaft Diameters.......ccn

Max. Vol ..caisiararress

FLULL LOAD AMPS ...

Weeight ..

Phase ...

Frirme Sizs oo
Sorvieh Factor ...

Bin 34" shall sl mmetor with (JES Fumps

' Model 8057
HOpSapOwer ... rreer

an

L LN
208/230
152136
3450

16.3 Ibs.
Singla
56-C TEFC
1.16

1.5
g
116/230
14.0/T.0
1726
40 |bs,
Singla
5&-C TEFC
Sendce Factar ... 1.2
# Ll with ELS mnodels o 30 educ iow by
% on Sledan modal

* Model 8062
Hossapowat ... x

Commeon Motor Specifications
Max, Oparating TEmp. ..o 104°F
CRPACIHOT BIAM Lot Yes
Tharma! Overload-Manual Ressl Vg
U.L. Construction Reberance
(B0, BOGEY. oo emsrirrarsstisness
(@052, BOST, BOED, BOS2] ...
U.L. Insulation Rokeranc (AW} ..
A Ralerence

EAGTAT
E4454%
E3TBTA

{BOBD) . evoieisppisbansry s e LRAG14B
(8052, 8057, BOED, BOBZ) ... LAG42
(BB ..cpoyeresinimmsssdinssrssstasaics LA20ES

piale Motar Start-Up AMPS may vary, thon satlin

w3
230
22.0
346D
40 lbs.

Shatt Diameter.
Matahofs . ...
FLULL AD AMPS ...

b BPMcociien j
Wasigh! .

Fhiase ... Single I
. Frame Sizd..... Phase ' Single

P . S6COPENDAIR  feame Sizs. 56-C TEFC
w Sannce Fac r el B "“féhh\cu Eacia ; 115
I\m“'iMMuWEEPW *Uwuﬂ‘LLSnuﬂdﬂulﬁme
&% on wierdard modell
Ene warranty consideration contact CAT PUMPS for thi local Authorized Service Canter, 1 you arg uncenain as io the cause of fallure (Pump or Maotar,
secure Retumed Goods Authorization number and ratumn complete assembly PREPAID to CAT PUMPS for evafuation

HORSEPOWER REQUIREMENTS

PRESSURE
PS5l
1200

withins FULL LOWD AMPS rating afer mial
1 in me,

+ & Balone maunting pamp on mosor, apply PN,
106 Antisetze Lubricant 1o pump shaft,

% % Fleber 1 Tech Bullatin 855 foe instiuclians on
removing pump Irom gas engna of el
malof

B 50 fon 5D Ha {1450 or 2850 RPM)

Shatl Daamiter.
Max, VoS ...

FULL LOAD % J
TP i R

Waight 43,7 Ibs

1.15

DETERMINING THE REQUIRED H.P.

GPM x PSI
1480

FLOW PUMP

APM Electric Brake

3 H.P. Required

PSi
1000
BAR BAR

70 BS

&8 B2

1.5 1.8

2.0 23
25
2.9

PSl
1500
BAR

105

1.0

23

29

3l

3.8

Psi

2000
BAR
140
1.4
3.0
N/A
4.2
NIA

5.
GPM
1.0
2.2

Metric
LM
38
8.3
10.8
11.4
13.2

3450
3450
1725
3450
3450

3.0
3.5

2.1
2.4

DIMENSIONAL DRAWING
20 71 (5261 (3HP)

19.21 (488) {2HP)
18.21 (4621 (1.5HP)

975 {248)
587 [14%)
5.25 (133

346088 |

12 76 (224) [3HP)
11,26 (286) (2HP)
10.26 (2600 (1.5 HP)

4.88 (124]

3.0(76) -
f———— 7.3 (187)

{1.5,2.0HP}
5.00 (127
5.0 (127) [3 HF)

+ Dual Capacitor on top and front sice electrical box

Broducts described hireon 8re covered by ona o mare ol Tha folowing U5, palents 558244 3652160, 3809508, 3920356, 3HI0OTSE and SO35S5A0

v
Y- g

“The World's Most Dependable Pumps”

ot 2000 #ING

World Headquarters
CAT PUMPS
1681 - 84th Lane M.E. Minneapolis, MN 55449-4324
.nma (763) 780-5440 — FAX (763) 780-2058

CAT PUMPS (U.K.) LTD.
1 Flook Businass Pack, Sardy Lane, Ghurch Crockdam, Fleat
Hampahirs GLH3 ORF, Erglard
Prone Fiast 44 1252-622001 — Fax 44 1262826455

N.\. CAT PUMPS INTERMATIONAL S.A.
Hatvoldakans &4, oaEn Kantich, Belgum
Phorg 32-3-450.71 50 — Fax 32-3-450 A
el cpi@calpumpsbn www calpumps g

71 CAT PUMPS DEUTSCHLAND GmbH
Buchwiese 2, D-85510 kistein, Gamany
Phare 43 H126-03000 — Fax 448 5126-330333
._| s mall: calpumps@1-onlina.de www.calpUMpE de

g-mail; sales @ calpumps.com
wWww Calpumps.cam
International Inquiries
FAX (763) T85-4329
g-mall: intisales@ calpumps.com




CAUTION: CAT PUMPS are positive displacement pUmps. Theretore, &
properly designed pressure RELIEF OH SAFETY VALVE MUST BE
|NSTALLED in tha discharge piping Failure to inst lief

INSTALL#TION AN

Opfinum

iha prope’ galaction, instaliation

EFECIFHEAT'IGME: pAaximum spacifications reter 10 indhviduzl altriputes
1t is not implied yhat all maximums can be performed simultaneously. it
more than one maximum 5 considerad, check with yaur CAT PUMPS

supplier 10 confirm the proper performance and pumg solaction
LUBHHE#.TI.DN: Fill
aoficahions
tigl fill afer

th

crankcase UMP Hydraulic ol par
DO NOT RUM F OIL N CR

50 hours running penoo Trhergafter, chan
houf ptaryals.

r to m
tor from the
ad pump dgischarge
gsure at the pu psult 1he rpamufacturer of
for gelection of the prope’ gngine.

PUMP: Al 25F and 4SF are diract drive and

urtace. Cnly d shaft pEEZ2SLS wilh
d, horizontal guriace.

flow and
gas of dreset

MOUNT THE
pe TOU nited

guriace will ¢
ot belt; maké gura pu
jon may | o the bearings. Ta

appmpriatﬂ flaxible hose to infet and discharg® ports.
ing pump 19 miotof Of Gas angine, apply P 6106 antiselze jubricant 1o
pump ft. Rater 10 Tachnical Bulletin #0066 for instructions on removing
pump irom Gas angine of lectric molor.
mcnﬂaﬂ: il the pump ig uzed N extramely dirty or fuurmd conditions, i
i8 recnmmanded PR be enciosed. Do not store or oparate in @xces-
gively high (amperature areas of without proper yentilaton.
INLET CONDITIONS: Rater 1o complete inket Condition Check-List N fhis
many 2l befiore starmng gystem. Do MOT gTARVE THE PUMP OR BN DAY,
DISCHARGE PLUMBING: OPEM ALL WALVES BEFORE STARTING
SYSTEM 10 avoid deadhead oVerpressure condition and sqyera damage
1o the pump oF gyslam

A reliable Pressure Gauge

should DE instalied near {ne discharg® outlet
af the high

pressure manitold, This is extramaly important tar adjusting

Producls dascripad Fareann an cowared by one 9 mana al hé

World Headquarters
CAT PUMPS
1681 - 94th Lane M.E. minneapolis, MM 55448-4324
phone (763) 780-5440 — FAX (763} Ta0-2958
e-main'.sa'laslﬂcatpu mips.Com
e, catpuTmpS.com
'.nternat’mna'. Inquiries
EAX (T63) Ta5-4329
g-malf: i.n'l':sa'lasﬁcmpurnus ©om

p—
1

ﬂadc}manae of tha pume s dapm'v:kant upon the entirg ficguid System
of plumbing and operallon of

salipwing U5 pakaris AE5E244, ESZ188, a0esoB,

e

N/ 7 L

“The Waorld's Mos

4SF MODELS:

4SF32ELS, 4SFA0ELS, 4SFASELS,
4SF30GS1, 4SF35GS1, 4SFA0GS1,
ASF45GS118, 4SF50GS1

machanism could result ry or damage 1o the pump of
gystam. CAT PUMPS does N me any liablity o rasponsioility for
tha operaticn ola customar's high pressure gysterm.

UP INFOHM#TION

and will b8 obtained oty wilh
Accessares.

ASFS0ELS,
4SF45GST,

the pump an

prassure regulating davices
siricting arifice. The pump 1S ratad for
pressure wihich would e read 81 the discharg®

NOT AT THE GUN OR MNOZZLE.

o for proper gizing of the nozzle of ré-
a maximum pressure; this Is the
manifold of the pump.

Pragsure Ragulating
Pressuré

@ pump will result I
C AUTION: Failurg
he pump

sure gottin

. Savere
thout 8 refiet valve
e will vold

fewmmsndad b

START SYSTEM ¥

SURE SETT ING.

When the high B

by-pass fiyuilct cAN pe routed 10
inket, the by-pa

in damage 10 the pump. & T
racummandad 1o protect {he pump. A
alen be uged.

Use PTFE fiquid (5P
Exarcise caution o
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Femowval of Discharge Manifckd Removal of Adapter from Discharge Mandold Femeval of Adapter fram inlet Mansold

SERVICING THE PUMPING SECTION

Disassembly of the Discharge Valve Assembly

Desconnect all plumbing and remove unioader for ease In sarnvicing.
NOTE: CEE and SEEL models do not come with standard unlcader.
inspact oil for propes level, presence of waler or discoloration and replace as needed.
Using & standard ME allen wrench remove the six (B) (26F) or eight (B) (43F)
Sockel Head Scraws from the manifold. Remaove the outer screws first, then the
CEMter SCraws,
Using & soft mafiel tap the back side of the Discharge Manilold from allemate sides
10 maintain alignment and avold damage 10 the plungees
Grasp (e Discharge Manifold from the from underside and gradually [# manitold
while you pull away from the Crankcase.
. The Adapler/Spacers may stay with either the Discharge or Intel Manilold. By insert-
ing two opposing screwdrivers between Spacer and manilold you can sasily pry
m out of fhe Discharge Manifold, If they slay in the Inlet Mandold, gently work
bup and down &5 you pull awey from the Inls1 Manifold.

1. valve assemblies are in fhe Discharge Manifold ports and wil fall gut when
mantoid s turned over, & comgdets valve assembly includes: Retainer, Spring, Valve
and Seat
MOTE: On “X" versions the Valve and Spacer are one-plece.

WOTE: The “GZ" madels usa tha standard "SF" Valve Kit.

Disassembly of the Seal Assembly

. Remaova the Intel Valve Assembly from the exposed plunger rod ends, including
Cotterpin, N, Washas, Spring, Spacer and Inlet Valve,

. Grasp the Inlst Manicld from the front and underside and pull tp remaove from
Plunger Rods
Caretully examine back side of Lo-Pressure Seal belore removing from mard(old as it
will be damagad during removal, 1{ wom, insert screwdriver Into |. D. of seal and pry
oul. Exereize caution to avoid damage to the Infet Manifold,

4

Press ceramic Plumger with thumb or soft too! fram back side of Inlet Manifold,

O the Model 25F the Hi-Pressure Seal may stay with the plungers or remain in tha
Inket Manifold, | on the plungars, slide off by hand, Ifin the manifold, use a reverse
pligrs 10 raEmove,

On the Modal 45F the V-Packing and Adaplars may stay with the plungers or rémain
in Inlet Manitold, if on the plungers, shide off by hand, If in the manitold, use &
reverse pliers to remove.

E  Ramove Saal Betainers from Crankcase by grasping tab with pliers and pulling cut.

f.

7

Examing Crankease Ol Seal 1o detemmine i Crankcase senvicing s neaded.
Examing Ceramic Plunger, Lo-Presaure Seals, V-Packings for scoring, racks and wear
and repiace.

Reassembly of Seal Assembly

1.

Examine Seal Retainers and repiaca i worn or damaged. Install on Plunger Rod and
peass into Crankoase with tab out.
Place Inkst Maniiold on work surtace with Crankcase side up.

© Lubricala new Lo-Pressure Seals and press info position with garter spring down.

Ba cerain the seal |s seated squarely on the shoulder on the inlel manifold chamber.

. Place Inlel Manioid on work surface with Crankcase side down (farger 1.0, ports up).

Cin th Model 45F place new Femals Adapler into Infet Manifold chamber wilh
v-groove facing up.

. Carefully examine the Plungers for scoring or cracks and replace it worn

O the Modsl 25F lubricate Ceramic Plungers end new Hi-Pressure Seals. Press the
plunger inlo tha seal and position seal in middle ol plunger

NOTE: Place the deeper recessed end of the plunger Into the seal from the
metal back side,

NOTE: The “Hi-Temp" 25F models use & special Hi-Pressure Seal and Hi-Temp
Seal Kit.

On the Model 4SF lubricate Geramic Plungers and new V-Packings. Press Plunger
inta the V-Packings and position in the middle of plungar.

NOTE: The deeper recessed end of the plunger should face the same direction
a5 the v-groove on the V-Packing.

Discharge Vatve Aszembly [45F) Adapter and Discharge Vaive Assembly (25F) Inlel Yalve Assembly




Remaoval of Inlel Maniold

Insert the Plungers Into the manifoid ports (45F with v-groove facing up). Press into
position using the larger 1D, end of Discharge Valve Spacer.

Mota fhe 5" varsions of the 4SF pumps have a replaceable Sleeve. Examing the
Steave for grooves or scale build up and replace as needed Grasp the Sleeve by
hand and pull from the Plunger Red,

Examine the O-Ring and Back-up-Ring undsr the Slesve for culs or wear and replace

Examing the Barrier Slinger for wear and replace as needed. Install the Barmer
Sanger with the conceve side facing away from the Crankcase.

Lubricate the Plunger Red O-Ring to avald cutling during Installaticn, Install the
Back-up-Ring first then the O-Rling into the groove on the Plunger Red.

Insiall the Sieeve wilh the tapered end facing out. Gently press towards the Plunger
Aod shouldar uniil flush with the Barrier Snger.

Carefully Install Inlet Maniteld ever Plunger Red ends and stowly press inlo
Crankcase

10, Examine Inlet Vaive and replace i worn. Inlet valves cannot be reversed if worn,

The §.5. Inlet Valves may be lapped § not badly worn. Install the 5.5, Inket valves
with square edges towards the plungers (round edges toweards the discharge)
[nstall the Mylan Inlet Vakve with ridged slde towards the discharge.
NOTE: The “Hi-Temp" 25F models use a Nylon Inlet Valve (order individual
parts, not standard Inlet Vakve Kit),
Examing Spacars for wear and replace as needed. Insiall Spacar on each Plunger
Rod with smalier 0.0, towards Inlet vale

_Examine Springs for damage or fatigue and repiace as needed. Place on
Plunger Rods,

. Install Washars nexd with concave side towards Intet Manifold.
Instatl Muls and fomue per chast.

. On 25F and 45F models always Install new Cotterpins and turn ends 10 sacure
in POsHIDN
NOTE: "X" version does not use Cotterpln.

Reassembly of the Discharge Valve Assembly

1. Examine Adapter Spacer O-Rings and replace if wom. Lubricate and install O-Rings

and Back-up-Rings on both front and rear of the Adapler Spacer,

Removal of Lo-Pressure Seal

Plunger, Seals and V-Packing Amrangement

Examing {ne Valve Retainers for scale bulld up or wear and install inla gach
Dischargs Manifold port with tab down into the manibokd chambss

. Replace worm or damaged Springs and place into Ratainers

. Examine Valve and Seats for piting, grooves or wear and repace s needed
. Place Vahes over Springs with concave side down.

Place Valve Seats on Valves with concave side down.
NOTE: On 28F “X" models, Seal and Adapter are one-place.

. Lubricale 0.0, of Adapter/Spacer and insart smaller LD. into Discharge Manifald

ports. Snap into position. Exercise caution not 10 cut o pineh o-Angs.

. Carshully guida Discharge Manifald with Spacers over Flunger Rod ends and press

8

into Inset Manifold
Replace Socket Head Screws and torgue per chart, Use lorque saquence chart.

10, 1 il was not changed, be certain of i to mark on Ofl Gauge before: resuming operalion.

25F Torque Sequence 4SF Torgue Sequence

1
6 4 6y 2 8
2

Tarque dagonaily in order shown. The outer four (4) screws han Canier SCraws #ll hand
fight. Then repeat series to specificalions in tangue chart

SERVICING THE CRANKCASE SECTION

1

Wi Inlat Manifold, Pungers and Seal Retainers are remaoved, examing Crankease
Seaks for wear

. Check ofl level and for evidence of water in oll

. Ruatate Crankshaft by hand 1o feet for smocth bearing movemernl,
. Examine Crankshaft Ofl Seal extamnally for drying, cracking of laaking.
. Coneult factory or your lecal distributer if Crankease service is raguired.

essslson of Lo-Pregsure Seals -Packing Positianing

Inskallation of V-Packngs




PREVENTATIVE MAINTENANCE CHECK-LIST

Check Dally |Weekly | 50 hrs, | 500 hrs.*

1500 hra.**

3000 hre.*

Clean Filtars X

Oil Level/Quality

%
Cil Leaks ¥
Water Leaks ®

Balts, Pullay %

Plumbing X

Initial Oil Change X

Ol Change

Seal Change

X

Valve Change

X

Accessores

X

* i other than CAT PUMPS special multi-viscosity 1ISO88 ol is used, change

cycle should be every 300 hours.

** Each syslam's maintenance cycle will ba exclusive, Il system performance

decreases, chack immediately, If no wear at 1500 hours, check again at
2000 hours and each 500 hours untll wear is chserved. Valves typically

require changing every other seal change.

Duty cycle, temperature, guality of pumped liquid and inlet leed conditions all
eftect the life of pump wear pars and sarvice cycle,

** Ramember to sanvice the regulator/unioader at each seal senvicing and check
all systam accessores and connections balore resuming oparation

FAefer to Service Manual and video for additional assistance,

TORQUE CHART
Pump ftem Thread  Tool Size Torgue
[PartNo.]  in.lbs. ft./be, Nm
Quter Bearing Case Screw WM& Mi0HewPhil. 50 40 6
[a5082]
Inner Bearing Case Screw ME& MI10Hex/Phil. 50 40 &
(25082]
Manifold Screw nMa W& Allen 115 84 13
[30941]
Plunger Rod Mut Me M10 Hex 85 44 B
[25082)
Bubble Oil Gauge M28 Oil GaugeTool 45 36 5
[44050]
Mounting 25F
Adapter Plate io Gas Engine  516-24  1/2" Hex e 72 10
Fump to Adapter Plate 3816 816" Hex 110 80 12
Pump to Elactric Motor 3/8-16 816" Hex 110 80 12
Mounting 4SF
Adapter Piate to Gas Engine  3/8-16 916" Hex 110 80 12
Pump 1o Adaptar Plate 1/2-13 34" Hex 150 125 17
Pump 1o Electric Mator 1/2-13 34" Hex 150 125 17

TECHNICAL BULLETIN REFERENCE CHART

Mo, Subject

002  Inied Pressuss W3 Liguid Temparalure
024 Lubrication ol Lo-Pressure Seals

043 PS5 and HPS Sanicing

@55  Famoving Pumps trom Gas Engine or Blectric Maler
057 Set Borew end Hardened Key

084  By-Pass Hoss Siing

(65 Highar Parformance Ratings

070 Miaimum Perdormanos

73 Hi-Temg HPS

@74 Targua Char

% Slooved Plunger Fiod

B3 Wimenzing & Pump

Models

Al Models

Al Madels

All Plunger Models

Z5F, 25FX, 20K, 45F, SO0 60X

A5F

Al UnloadarzRagulalors

25F and 45F
28F and 45F
4PFR, SPFR, 25F

Pisten and Plnger Pumps

45F8°
All Mode's

INLEI CUNLITIUN CRELCR-LIDI
Review Befors Stant-Up

Inadequate intel condbons Can Couss SIS mabechons @ Te
best designed pump. Surprsngly, Te sirpies of Fings 8 Suss
the most severs problems of go unnciiced o Pe orEamiler o
unfrained eye. REVIEW THIS CHECK-LIST BEFCRE OPESATION
OF ANY SYSTEM. ARemember, no two systems are =, o Tars
can be no ONE best way to set-up a system. AN faciors mu=t 2=
carefully considerad,

INLET SUPPLY should be adequate to accommodate the maximum fiow

baing delivered by the pump.

[ Open infet shut-off valve and turn on water supply 1o avoid cavitating
pump, DO NOT RUN PUMP DRY.

Q Avoid closed loop systems without a Thermo Valve high temperature
protection.

O Avoid low vapor pressure and high viscosity liguids.

(3 Higher temperature liguids tend to vaporize and require positive heads.

(3 When using an inlet supply resanvalr, size it to provide adequate liquid
to accommaodate the maximum output of the pump, generally a minimum
of 6-10 times the GPM (however, a combination of system factors can
change this requirement); provide adequate baffling in the tank 10
aliminate air bubbles and wrbulence; install diffusers on all returm lines
to the tank.

INLET LINE SIZE should be adequate to avold starving the pump.

[ Line size must ba a minimum of one size larger than the pump inlet
fitting. Awvwid thick walled fittings, tees, 90 degree elbows or valves in the
inlet line of the pump to reduce the risk of flow restriction and cavitation.

[ The line MUST be a FLEXIBLE hose, NOT a rigid pipe, and reinforced
on SUCTION systems to avoid collapsing.

13 The simpler the inlet plumbing the less the potential for problems. Keep
the length to a minimum, the number of elbows and joints 1o a
minimum (ideally no elbows) and the inlet accassories ta a minimum.

1 Use pipe sealant 1o assure air-tight, positive sealing pipe joints.

INLET PRESSURE should fall within the specifications of the pump.

0 Optimum pump performance is cbtained with +20 PS! (1.4 BAR) inlet
pressure, With adequate inlet plumbing, most pumps will perform with
floodad suction, Maximum Inlat pressure is 75 PSI (5.25 BAR)

(2 After prolonged storage, pump should be purged of air to facilitate prim-
ing. Disconnect any discharge port and allow liquid to pass through pump.

INLET ACCESSORIES are designed to protect against over pressuriza-
tion, contro! inet flow, contarmination or temperature and provide ease of
garvicing.

[ A shut-off valve is recommended to facilitate maintenance.

[ A stand pipe can be used In some applications to help maintain a posi-
tive head In the inlet line.

0 Inspect and clean inlet filters on a regular scheduls.

) A pressure gauge is recommendad to monitor the inlet pressure and
shaould be mounted AS CLOSE TO THE PUMP INLET as possible, Short
term.intermittent cavitation will not register on a standard gauge.

13 All accessories should be sized to avoid restricting the inlet flow.

[ All accessores should be compatible with the solution being pumped to
prevent premature failure or malfunction.

BY-PASS TO INLET Care should be exercised when deciding the method

of by-pass from control valves.

[ It Is recommendead the by-pass be directed 1o a baffied reservoir tank,
with at lsast one baifle between the by-pass line and the inlet fine fo the

pump.

0 The 25F and 4SF come standard with a Regulating Unloader to
handle by-pass liquid directed to the intet line of the pump. If other than
standard vaive is used, exercise caution to use proper flexible hose and
adequate diameter, A PRESSURE REDUCING VALVE may be
needed on the inlet line (BETWEEN THE BY-PASS CONNECTION
AND THE INLET TO THE PUMP) to avoid excessive pressure fo the
infet of the pump. It may also be necessary to use a THERMO VALVE
in the by-pass line to monitor the temperature build-up in the by-pass
loop to avoid premature seal failure,

[ A low-pressurs, FLEXIBLE CLOTH BRAID (not metal braid) hose shoud
be used from the by-pass connection to the inlet of the pump.

[ If standard unloader vaive i not used, check the pressure in the by-pass
line to avoid over pressurizing the inlet




HOSE FRICTION LOSS

Handy Formulas to Help You

PRESSURE DROP IN PSI PER 100 FT OF HOGE
WITH TYPICAL WATER FLOW RATES
Hosa nsida Diamatars, Inchas

516 3/8 1/2 5/8 34

] 2
20 7
60 25 i 2
50 3 4
1] T
320 13 10
220 16 1
300 25 2

a4 3
aa T
12
200 19
250 24
162 42
GO0 235 62
370 iz]
*A1 a fiwed low rale with & given size hosa, the pressum drog scmse & gheen hose lenglh
will be direclly proportional. & B0 . hose wil axhibit ane-hall the prassure drop of a 100
f. hose. Above values shown ang valid a1 all pragsure lavals

WATER LINE PRESSURE LOSS
PRESSURE DROP IN PSI PER 100 FEET

Wialad Siaed Pipe—Narmiaal Dia. Brass Pips—HNominal Dia Coppar Tubing 0.0, Typa L
1438 1R 1 1% Ve | 1M 38 2 3 1 1Y 1% | 1M 3 wE BE 3M T
Bs 18 a0 18 120 13 28 10
307021 20 58 %8 & 45 10 34 13
B0 14 45 114 a0 11 38 ™ R0 AT I8

IB0 38 W2 28 00 28 RO 22 2% B0 17 BY 3
030 B 28 6.7 13 230 B XM 52 18 500 130 40 15
16 520 £30 43 ¥ 3.0 20 20 M TE QA 180 58 2

15 27 B 21 B2 1E 190 &2 18 60 15 1230 44
25 BT0 0 B3 10 4R 20 &M 151 &5 2 38 0110
& L 1] g " S50 300

&0 roaw 21
a0 B = &0

108 210 T 161 a1

. How can | find the RPM needed to get specific GPM
(Gallons Per Minute) | want?

. Desired BPM = Desired GPM x Rated HPM

Rated GPM

. | have to run my pump at a certain RPM. How do | figure
the GPM I'll get?

. Dasired GPM = Desired RPM x Bated GPM

Rated APM

. Is there a simple way to find the approximate horsepower
I'll need to run the pump?

. Electric Brake _ GPM x Ps| (Standard 85%
Horsepower Required 1460 Mech, Efficiency)
What size motor pulley should | use?

- Pump RFM {Cansult
. Pump Pulley (Outer Diameter) x Wotor/Engine APM _Erne WA |

. How do | calculate the torque for my hydraulic drive
system?

. Torgue (ft. Ibs.)=3

b1

¢ [GPMxPSI )
“ A\ RPM

Avoid Cavitation Damage

RESISTANCE OF VALVES AND FITTINGS

Komin) Equivalent Length of Standard Pipe in Feet
Plpa Inemlch 160° | Tae Tes
Sipe | Dtwmeter | Gate | Globe | Anghe | 467 Bl Close | Thru Thrua

Inches | Inches | Yalve | Vaive | Valve | Elbow | Elbow Foat Run | Branch
12 QE22 | 0.4 185 23 Q78 | 167 | A7 | 083 | 333
ala 0824 | 054 | 245 | 123 | 103 | 2.2 480 | 123 | 44

1 1049 | 062 | 312 | 1686 | 1.2 2 B25 | 1.56 | 582
14 1,380 | 080 | 490 | 205 | 1.73 | 370 | B.22 | 208 | 740
1t 1610 | 1.05 | 480 | 240 | 215 | 431 9:59 | 240 | 8.63

2 2,067 145 | 615 | 308 | 250 655 | 1230 | 3.08 | 11.60
2'% 2.459 1682 | v35 | 388 | 308 B.81 1470 | 368 |13.20
3 J.008 | 201 815 | 458 | 384 B.23 | 1B.20 | 4.57 | 16.40
4 4006 | 264 | 1200101 600 | 503 | 10801 23.90 1 €00 12160

Amiving at a iotal line pressure loss, conslderation should then be ghven 1o
pressure loss created by valves, filings and elevation of lines

It & sufficient number of valves and fiftings are Incorporated In the system 1o
materially atfect the tolal line koss, add to the tatal line length, the equivalent
length of line of each valve cr litting.

TYPICAL RESERVOIR TANK
RECOMMENDED 6 TO 10 TIMES SYSTEM CAPACITY

Supply Ling
Biypass Ling
fram rqqmnﬂ ar unloader)
it (Diia ol pipa)
Loved Sensing -
Dowvica E

W% 1550 Ny

Fiaxipla Hose

o Fumg & Lires

{Irom requistor or
unnadar]

Blipdmun Two Ballles
Sooked al Bosicm

i
One or several of the conditions shown in the char below may

contribute to eavitation in a system resulting in premature wear,
system downtime and unnecessary operating costs.

CONDITION SOLUTION

Inadequate inlet sIncrease ling size 10 the inlel pont or one size
line size larger

Water hammering «|nstall C.A.T. Tube
liguid acceleration’ « Move pump closer to liquid supply
deacceleration

Rigid Infet Plumbing  «Lise flexible wire reinforced hose to absorb
pulsation and pressure spikes

Excessive Elbows in »Keep olbows to a minimum and less than 90°
Inlet Plumting

Excessiva Liguid « Use Thermo Valve in bypass line
Temperature + Do not excesd pump lemperature specifications
« Substitute clossd loop with baffied helding tank
« Adequately size tank for frequent or high
volume bypass
= Pressure fead high temperature liquids
« Properly ventilate cabinets and rooms
Air Leaks in Plumbing «Check all connactions
«se Teflon tape
Agitation in Supply « Size tank according o pump output —
Tank Minlmum 6-10 times system GFM
« Baifle tank 1o purge air from liguid and
saparate inlet from discharge
High Viscosity Liquids = Verify viscosity against pump specifications
before operation
» Elevata liguid temperature enough to reduce
viscosity
« Lower RPM of pump
«Prassure feed pump
#|ncrease inlet line size
Clogged Filtars » Perform regular maintenance or use clean
filters to manitor build up
« Use adequate meash size for iiquid and pump
specifications




« Wom nozzle

* Air leak in inlet plumbing

» Pressure gauge inoperative or not
registering accurately

* FEnace OO 3 OODEr 50
« U= FTFE iguc or Soe OF 3l SorrleieTs
o Check pressgE wil TSw JEUJE BT ERECE = TeelEC

« Ralief valve stuck partially plugged or improperty » Choan and retat ssdef wiieE D fetieT ESIUE I

adjusted
* Worn seal or valves

» Inlet filter clogged or improperly sized

« Warn seals. Abrasives in pumped liguid,
« Severs cavilation; Inadeguate water supply,
stressiul inlet conditions

* Fouled or dirty inlet or discharge valves
* Leaky discharge hose
* Bell slippage

corfect Dy-pass Sarece vaivE O RS TEDESDSTET SO

* Fleplace wan vaive ki LSS COvErss ==armr I e
abrasive bouics.

. Irﬁiamamwﬂmqﬂ_nﬂmmb-
contaminaton.

« Replace with Seal KL irazzll F mErae SR TiE

» Check ine 522 oS8 rerforoes fesies ToES & Jumy s &0
sliminate albows.

» Increase ling size. Clean filter, Check water eperaure. F==u
Tharmo Yalve in by-pass.

» Clean inlet and discharge valves and repiacs witfh &f = nesosc

« Replace hose, Check conneclions.

» Tighten or replace. Use correct belt type and length (25F “5L° onty)

+ Pulsation, pump runs
axtremely rough,
pressure low

* Restricted Inlet or alr entering inlet plumblng

+ Stuck inlet or discharge valve

+ Worn Hi-Pressura Seals

» Forelgn particles in the Inlet or discharge valve

« Worn or pitted inlet and/or discharge valves

» Claan filters as needed. Check fittings and use PTFE liquid or
tape for alrtight connection. Chack line gize and flow to pump.

« Clean or raplace Valve Kit. Check supply tank for conia mination

+ Aslace with Seal Kit. Initiate more frequent service cycle,

« Check for smoaoth surfaces on inlet and discharge valve seals.
Replace with kit.

* Check supply tank for contamination. Install and regularty clean
filter. Do not pump abrasive liguids.

* Watar leakage from
under the manifold
“Slight leakage

« Worn V-Packings and Lo-Pressure Seals

* Warn adapter

» Replace with Seal Kit, check inlet pressure and temperalure.
Use Tharmo Valve in by-pass line; inlet regulator in inlet ling.

» Examine adapter when servicing Seals and replace as needed,

+ |nitiate more frequent sarvice cycla.

qu uent or preamature

fallure of seals and
packings

» Excessive heat from prolonged by-pass
+ Abrasive In liquid

+ Scored plungers

+ Excessive inlet prassura

* Running pump dry

Install Tharmo Valve. Replace seals with kit.

Install inlet filter.

Replace plungers. Review llquid specifications.

Install pressure reducing valve.

Check intet liquid supply line for adequate size. Clean filters.

= il leak batween
crankcase and
pumping section

« Wom crankcase oll seals

» Check and replace crankcase oll seals when doing seal servicing.

+ il leaking around
crankshaft

* Wom crankshaft ol seal
* Bad bearing

+ Aeplace damaged oil seals.
* Replace bearing.

» Excessive play in the
and of the crankshatt

* Worn bearing

* Replace bearing.

« Waler in crankcase

» Humid alr condansing into water inside
of the crankcase

*» Continued operation with worn seals and packings

» Crankcase ol seals leaking or seals installed
backward

* Change oil every 3 months or 500 hour intervals using special
CAT PUMP Premium Grade Oll, (case PN 6100 or bottle PN 6107},
other approved oll every month or 300 hours.

« |nitlate more frequent sarvice cycle. Change oil.

* Replace seals, Follow proper instaliation procedure. Contact
Cat Pumps supplier for crankcase servicing.

* Loud knocking noise
[rom pump

* Worn bearing, connecting rod or crankshaft
+ Siressful inlal conditions

+ Consult Cat Pumps supplier for crankcase servicing.
* |ncraase line size, use flaxibla hose to pump intet, install propery
sizad baffled supply tank.

* Frequent or premature
fallure of the packings

» Scored plungers

« Over pressure 1o inket manifold

« Abrasive material in the liquid being pumped '

» Excessive pressure and'or temperature of liquid
being pumped

* Running pump dry

LR

* Replace plungers.

+ Reduce inlet pressure per specifications.

» Install proper filiration at pump inlet.

» Check pressure and inled liguid lemperature. Ba sure they ang
within specified rangs. Install Thermo Valve in by-pass line

« DO NOT RUN PUMP WITHOUT WATER.

e
HE




AMETEK

LAMB®

BY-PASS .
VACUUM 2-VBG-001-D
MOTOR

April 1989

-

A. MOUNTING
Design Application Considerations—The maolor work-
ing air ang ventilating air must be separated 0 prevent
gverneating of the motor due to air recirculation. To
provide for shock mounting, air sealing and electrical
insulation, the peripheral discharge bDy-pass vacuum
motors are designed 1o be mounted belween two rub-
ber rings—Figure Mo. 1. These rings are compressed
to provide an air light seal between the cooling and
working air in the vacuum chamber, Care should be ex-
ercised In clamping the motor between the two rubber
rings 10 provide «sufficient pressure to resist the start-
up torque of the motor. Care should also be exercised
nol lo compress the mounting rings %o the exten! that
the mechanical shock mounting advanlage s lost or
the fan case is damaged. Motor should be shielded
such that rotating parts and live parts are no! access-
able to a 4" diameter rod
For tangential discharge by-pass vacuum molors, a
single rubber ring i3 used and the ring compressed
using the motor mounting lugs—see Figure No.2 To
prevent sleclrical shock hazard, motars must aiways
be grounded. Since the motor cooling air passes di-
recily over the motor windings, the ar fiow aver the
motor must be dry and dust free.
B. HANDLING
Vacuum motors must be handled only by the molor
frame or fan case. Do not handle the motor by the lead
wires as this could cause damage 10 the maotor
C. CONNECTION TO GROUND
Bypass vacuum maotors must be connected o a
gfﬂunt]ll‘lg ar Eaﬂhlﬂg point within yaur machine in the
following manner:
1} The 5.7° ang 7.5 diameler by-pass motor includes
provision for grounding.
2} The 7.2" diameter Dy-pass vacuum motor has three
lead wires. The green or green with yellow lracer wira
Is for connection to ground onty.
You should contact Underwriters’ Laboratores. Inc. or
other appropriate safely related tesung agency for
acceplable methods of connecting your machine 1o a
grounding or earthing point. Do not use motor thru-
bolts to connect ground wires.

. SAFETY PRECAUTIONS FOR USE

A. In the application of AMETEK, Lamb Elecinc motors
as a component in your product you must exercise the
following minimum precautions:

1) The motors must be connected to a proper and ef-
feciive ground or mounted In a manner than will
guarantee slecincal E0ianon and nsulate he user
and oinefs from glectne snock. For noss motors
eQuipoed with a green hex nead ground screw for
grouncing. tne screw snoud be useg for no other
purppse. See prev'ous discussion in ltem 1C,
“Caonnection to Ground”'

OPERATING AND INSTALLATION INSTRUCTIONS

. INSTALLATION INSTRUCTIONS

MOTOR COOLING AR
MOTOR CODLING AIR

WACUUM AIR A

FiG.2
WOTE LUSE A SPACER BETWEEN
MOTOR AND UNiT HOUSING TO
PREVENT COMPHEESION OF FaN
ORI SIM

2} Universal motors must not be used in an area con-
taminated by wvolatile or flammable matenals since
sparking can be expected in the normal operation
of the motor and may ignite the contaminants
causing a dangerous explosion. Al your reguest
Lamb Electric can supply special eleciric motors
designed specially for use in hazardous duly lo-
cations. See AMETEK. Lamb Electric Bulletn
2-VX752-0001 for motors that are designed for use
under certain hazardous conditions.

3} The rotation of the motor shaft or anything maunt
ed on the shaft is a polential source of injury and
mus! be laken into account in the design of your
end product. You must provide the necessary
guarding or housing as rfeguired by the linished
product and you must indicale 10 the user the o
rection of rotaton

4) The motors must nol be exposed to moisture of
liquid or used ouldoors, excep! in egquipment
which s specifically designed for outdoor use and
meets the Underwriters Laboratories Ing. reguire-
ments for outdoor use. Moisture. liquid or foam
can damage the motor and defeat the elecirical in-
sulation resulting in an electrnc shock to the user

:Eqummgnr ml:*arpo:anng vacuum molars/Diowers
mus! be designed by you 50 as 1o prevent the vac-
uum or ar pressure from bewng concentrated n a
manner thal can expose the user to bodily imjury
by coming nte contact with any body area, such
as eyes, ears, mouth, eic

6) Lamb motors must not be operated above the ae-
sign voltage which is stamped on the motor, Cwver
vollage conditions can cause excassive speed of
the motar and can result in electrical shock andicr
other traumanc inury 1o the cperator

Lamb Electric vacuum molors may be operales
al vollages below he riteg voltage successtu v
By fEﬂ'..zCIFIq thie woaltage serformance will o2 low-
gred ana ‘he life expeciancy of ihe motor il Z2
enhanced. Care must De faken in Sucn JeCucel
Joltage apolicalions o insyra thalt a pure "ass
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ance is used to lower the voltage. When using al-
ternating current, universal motors require a full
sine wave for proper commutation and such pure
resistance devices as a transtormer or Vinac
should be used to reduce voltage to the maotor.

7) Precautions must be exercised to ensure mator
leads are properly routed and connected in your
equipment. Lead wires must be routed and re-
taired to ensure that they do not become pinched
or come in contact with rotating parts during as-
sembly or subsequent operation. Connections
must be designed so that proper electrical con-
tact is estabished and the connections must be
properly insulated.

8) Disassembly or attempted repairs: |f accomplish-
ad incorrectly, repairs can create an electrical
shock hazard. It is recommended that repairs be

« made oniy by AMETEK, Inc,, Lamb Electric Divi-
sion and not by others,

B. WARNING

SINCE THE FAILURE TO OBSERVE THE ABOVE

SAFETY PRECAUTIONS COULD RESULT IN SERIOUS

BODILY INJURY, INCLUDING DEATH IN EXTREME

CASES, we recommend that you provide adequate in-

structions and warnings on your equipment; including

labels setting forth the precautions listed above to the
user of your product.

In setting forth the above listed recommendations
with regard to precautionary steps that you must con-
sider, we in no way intend to imply that if these steps
are taken your product will meet safety standard appli-
cable to the product. We at AMETEK are no! sufficient-
ly conversant with the specific safety hazards which
may be assoclated with your particular product. We
can only advise you on precautions o be employed
generally for the safe use of electric motors as compo-
nents. For testing specifically related to the safely ol
your product, we recommend that you contact Under-
writers' Laboratories, Inc,, or other appropriate testing
agencies as indicatec by the type of product you
manufacture,

REPAIRS

Lamb Electric recommends that all repairs be made at
its own Service Center. Warranty repairs must be re-
turned through the original purchaser. For non-warran-
ty repairs, return the motor to:

AMETEK, LAMB ELECTRIC DIVISION

Service Canter

6§27 Lake Street

Kent, Ohio 44240
You will be quoted a flat repair charge for the non-
warranty repair of the motor.

Whers brush change is required, the brushes should
be changed BEFORE the brush stunt touches the com-
mutator. On reassembly and handling, the lead wires
must be kept away from rotating parts and motor
trome.

To achieve best performance, the new Drushes
should be seated on the commutater etore full rated
voltage is applied. Atter brush change, apply 50% to
78% of rated voltage for thirty minutes to accomplish
this seating. The motor will return to full performance
after thirty to torty-five minutes of running at full rated
voltage. The motor must not be run with the vacuum
air inlet sealed off,

DIRECT APPLICATION OF FULL RATED VOLTAGE
AFTER CHANGING BRUSHES WILL CAUSE ARCING,
COMMUTATOR PITTING, AND REDUCED OVERALL
LIFE.

If reduced voltage is unavailable, connecting two
motors of similar rating in series for thirty minutes will
accomplish the brush seating.

. LIMITED WARRANTY

Saller warranis products manuiaciufed and soid by it aganst defects
in matenal and workmansmip ansing under nofmal usage and care
ior a perod of tweive months from the date of enginal sale Mhe afore
said warranty shall extend oniy 10 1he gnginal purchaser and il i3 not
assignable to any other persen, For application of product warranty
feturn the motar (o (he cnginal source of Supply. Sellers obligatian
the atoresaid warranty 15 limited o repaining or replacing, al i1s op-
fion, such products of parts tharefore which are returned 1o Seller's
factery, Iraight prapaid, within the warranty period and are found
be dafective in matenals or workmanship, ang doas nol include [ha
cost of furnishing any labor in connection with the installation of
such repaired of replaced producis or pans or the responsibilily
or cost for transponation. Selier assumes no Lability 1o delay in per-
ferming i1s abligations under the aloresaid warranty, Seiler assumes
no liagility for failure in pariorming 118 obligalions thereunder ||
failure resulls, directly or indirectly, from any cause beyond i1s con-
trol, inciuding But nol limited o, acts of God, acis of governmant,
fioogs, tires, shortgges of materials, sinkes and oiher lapar gif:
ficulties or delays of talures of transportation facilities.

SELLER MAKES NO WAHRANTY, EXPRESS OR IMPLIED, IN-
CLUDING WITHOUT LIMITATION, ANY WARRANTIES OF FITHESS
OR MERCHANTABILITY, EXCEPT AS EXPRESSLY SET FORTH
ABOVE WITH RESPECT TO SUCH PRODUCTS OR PARATS THERE
FORE, NOR SHALL SELLER HAVE INCURRED ANY OTHER OBLIGA:
TIONS OR LIABILITIES OM ITS PART OR BE LIABLE FOR ANY ANTI-
CIPATED QA LOST PROFITS, INCIDENTIAL DAMAGES, COMSE
CUENTIAL DAMAGES, TIME CHARGES OR ANY CTHER LOSSES IN-
CURBED IN CONNECTION WITH THE PURCHASE, INSTALLATION
REFLACEMENT OR REPAIR OF SUCH PRODUCTS (R ANY PARTS
THEREFORE WHETHER ORIGINAL EQUIPMENT MR INSTALLED AS
A REPLACEMENT, COVERED BY THIS WARRBANTY OR OTHERAWISE:
AND SELLER DOES NOT AUTHORIZE ANY PERSON TO ASSUME
FOR SELLER ANY OTHEA LIABILITY 1N CONMECTION WITH THE
PRODUCTS OR PARTS THEREFORE

Maotors showing any of the following typical signs of abuse will nal
b considerad in-warranty failures:
+ Damaged in shipmen|—the 1jtie of goods is transierred to the cus.
tormer al the time the carmer signs the bill of lading at our dock, The
carmer acts a5 cuslomer's agent and assumaes ail responsibility in-
clugding inmlernal damaga.
Moigtune aamaga.
Aust mnd corrosion caused by detergents and moisture.
Dirty maotors, falure of which was caused by inadequale filiration
Broken brush holders, brackets, etc,, caused by heavy impact
Heles crlled in motor for adapting other devices, uniess approved
by Lamt Electnc Engineenng Departmaent,
Paint being sprayed into motor, ganicularly al commutator and
improper application or installation of the mator in end product
usage.
* Any molor where commutalor wear indicates the molor has been
uaed 10 full axtent of its normal lite expectancy, regaidieas of the
date stamp.
Rewound armatures or fieids,
Evidance of disassambly or attempled field repair.
introduction in tha fan eye of a foreign object not of Lamb Elecinc
manulactiure,
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