


Vertical Sump Pumps in
Demanding Applications
and Extreme Industrial
Environments
The problem: How to find the right sump
pump for demanding applications in
extreme industrial environments.

In any industrial process of sufficient size and
complexity, some portion of the process will typically
end up calling for a sump pump. It is perhaps the most
basic use for a pump: to transfer liquid from a sump
(typically below ground) to an elevated point
downstream in a system. 

When embarking on a pump-system design, the
challenge is always to strike a balance between desired
robustness and overall system cost. In striking this
balance, system designers also must consider the
expense of downtime. Just as a chain is only as strong
as its weakest link, an industrial process is only as
viable as its weakest component. 

When evaluating the design of pumping systems, you
need to look at life-cycle costs, pump reliability,
downtime costs, the costs of running the pump, and the
parts and labor invested over a 20-year period. (See
Figure 1.)

In the most extreme industrial environments, pump-
failure downtime can cause the most extreme expense.
In these cases, the cost of downtime is so prohibitive
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that the procurement challenge is actually simplified.
The question becomes, simply: “Who makes the
toughest, longest-lasting and easiest-to-maintain pump?”

When it comes to sump pumps for extreme industrial
environments, the answer to the robustness question is
a very short list of capable units. At the top of that list
are LaBour Pumps’ heavy-duty Taber Series of vertical
sump pumps, which have been in existence since 1859.

When Do You Need a Vertical Sump
Pump?

How do you know when to specify a vertical sump
pump, as opposed to some other type of pump?

Many pump issues arise from not discussing the details
of the pump installation and the particular process the
pump is being used within. By taking the time up front
to gather specific information that is needed to properly
match your application with just the right pump, you
can reap the benefits of a dependable pump with
superior life-cycle costs in an installation that is as
“idiot proof” as possible. 

Here are factors to consider when determining whether
a vertical sump pump is the right solution for your
application:

• How much room is there in or around the sump for a   
pump installation?

• Will the pump need to self-prime?

• Is the location remote? How many starts / stops?

• What are the operating liquid levels? What submergence
is required for the pump? What submergence is required

to suppress vortexing? What
submergence is required for
pump cooling? (Submersible
pumps need to be submerged.)

• Are there NPSH issues? 
What is the NPSHA Margin?

• What are the minimum run
times that the process will
provide? How many pump
starts per hour will the
process dictate?

• Does the liquid demand a
pump that is made of special
alloys or other materials?

EXPERTS KNOW THERE’S MORE TO BUYING A PUMP THAN THE
INITIAL COST OF THE PUMP

Source: “Pump Life Cycle Costs: A Guide to LCC Analysis For Dumping Systems.”
Hydraulic Institute, Europump and the US Department of Energy’s Office of Industrial Technologies

Why Should Organizations Care
About Life-Cycle Cost?
Many organizations only consider the initial
purchase and installation cost of a system. It is
in the fundamental interest of the plant designer
or manager to evaluate the LCC of different
solutions before installing major new equipment
or carrying out a major overhaul. This
evaluation will identify the most financially
attractive alternative. As national and global
markets continue to become more competitive,
organizations must continually seek cost
savings that will improve the profitability of
their operations. Plant equipment operations
are receiving particular attention as a source 
of cost savings, especially minimizing energy
consumption and plant downtime.

Figure 1.
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• Is pump noise an issue?

• Does the application have any tolerance for pump
leaks?

• Are there concerns about ceiling height? Are there
push/pull issues?

• What are the environmental issues with pumping
leakages and/or pump vapors?

• What is the desired flow rate and pressure in the
sump? Are high pressures required?

• What is the temperature range of the liquid?

• Is a vapor-tight installation required?

Answering these questions will help determine whether
your application requires a vertical sump pump or
another pump type. (See Figure 2.)

Which Vertical Sump Pump Do You
Need?

Once you’ve determined that a vertical sump pump is
the appropriate pump for your application, the next step
is to further refine your requirements so they lead to
precisely the vertical sump pump you need. 

Here are items to consider when evaluating and
selecting vertical sump pumps for demanding industrial
environments:

• How flexible is the pump? Can the pump be modified 
to fit future system changes?

• Will the sump need to be modified to fit the pump?

• Does the pump under consideration have a history of
successful installations in similar process 
environments?

• What is the desired Mean Time Before Repair  
(MTBR)?

• Do you anticipate NPSH (net positive suction head)  
problems?

• What is the size of the column pipe for self-priming
pumps? What are the required priming cycle times?

• What environmental considerations must be taken into
account? What is the effect of vapors being released
or other pumping leakages?

• Does the sleeve bearing of the pump under
consideration have advanced anti-rotation features
such as pressed-in pins, or does it use a snap ring 
(less desirable)?

• Will a stuffing box be required, instead of a simple
unreliable lip seal? If so, does the pump come with a
sleeve bearing in the bottom of the stuffing box for
longer sealing life?

• What is the bearing span of the pump in question (the
shorter, the better), and what is its impact on shaft
deflection, which causes bearing-shaft wear?

• What is the length of the sleeve bearing, and what is
its impact on bearing and shaft life?

• What is the shaft stiffness? What is the shaft size? Is it
a one-piece design?

Figure 2. Shown on left, a typical conventional pump installation on a tank. Shown on right, is the installation of a
LaBour Sump Pump on a similar tank...  a more efficient and reliable liquids pumping system.
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• Will multiple sump pumps be installed, with possible
interactions that must be addressed with flow-
correction devices? 

How To Specify and Install Your New
Vertical Sump Pump

Because so much is at stake when a sump pump is put
into service in an extreme industrial environment, extra
time is warranted during the design phase. This is true
for both initial installations and replacement
installations. 

Typically, the design of a sump-pump installation in an
extreme industrial application is handled almost
exclusively by specifying engineers at the company that
is purchasing components for its own proprietary
systems. 

Companies in the process industry also typically install
and maintain their own process components. So the
operative question from the company to the pump
manufacturer during the procurement cycle becomes
this: “Is your product line deep enough to meet our
precise requirements?”

And further: “Do you have a history of installations
with materials experience that compare to 
our application?”

Critical Factors To Consider For
Specific Industrial Liquids

When a vertical sump pump is called for in the 
extreme industrial environment, here are some
application engineering critical factors to consider 
for various liquids:

Molten lead
With temperatures ranging up to 930 degrees Fahrenheit
and a specific gravity of 11.3, molten lead requires
special features in a vertical sump pump:

• Materials of construction – All wetted parts should be 
constructed of DI, 304SS, or all 316SS. The impeller 
should be 304SS or 316SS. The support column and 
discharge pipe should be schedule 80 (not 40) steel 
pipe. The shaft should be cold-rolled steel (CRS).

• Bearing materials – All-metallic bearings (typically 
CI or DI) are required, with special clearances to 
allow for expansion and for the molten lead to flow 
between the shaft and sleeve.

• Couplings – All-metallic non-spacer couplings (such 
as Falk Steelflex T20 or Thomas DBZ) are preferred 

because of the high service temperature.
• Motor – The motor insulation must be sufficient for

heat resistance, with “H” insulation preferred. Make
sure you account for the high specific gravity, too.

• Option to consider – Duplex angular contact thrust
bearings address the weight of the molten lead liquid
and the high temperature.

• Option to consider – A tripod can be added to raise 
the motor higher, enhancing heat dissipation.

• Best practice – Run the pump until the tank is empty. 
This prevents “freeze-ups” in the pump.

• Best practice – Place the pump in the pit and allow it
to reach the application temperature before setting
the impeller clearance. This allows for the “growth”
of the shaft/impeller assembly in high-temperature
settings.

Molten sulfur
Horizontal ANSI pumps have been used for molten
sulfur, but with limited success, as problems can arise
with keeping the sulfur in the stuffing box in the molten
state. Vertical sump pumps with steam jacketing are
ideally suited for this difficult application. Available
features and best practices to address molten sulfur’s
requirements include:

Companies That
Have Successfully
Applied These
LaBour Pumps 
For Molten Lead
• Doe Run Co.
• E. I. DuPont
• Los Alamos 

National Laboratories
• Seoul National

University
• St. Joe Lead

LaBour T1000
Vertical Sump Pump
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• Materials of construction – Wetted end parts should 
be constructed of ductile iron, with a steel support 
column and a cold-rolled steel (CRS) pump shaft.

• Bearing materials – Bearings, made of Graphitar and
carbon graphite, can withstand temperatures up to 500
degrees Fahrenheit. Also recommended are ductile
iron or Ni-resist #2 bearings. Bearings are lubricated
by the product.

• Support column and discharge pipe – A steam
jacketed support column and discharge pipe, both
below and above the support plate, should be
included.

• Stuffing box and sealing – A packed stuffing box is
highly recommended to contain fumes and insulate
the motor from heat. The packing type should be a
grease-lubricated graphite or a nonlubricated Grafoil.

• Couplings – All-metallic non-spacer couplings (such
as Falk Steelflex T20 or Thomas DBZ) are preferred
because of the high service temperature.

• Motor – The motor insulation must be sufficient for
heat resistance, with “F” or “H” insulation preferred.
Make sure you account for the high specific 
gravity, too.

• Pump speed – A slower pump speed can be more
desirable in this application because of the lesser
intermediate bearings.

• Best practice – To successfully handle molten sulfur,
restrict its temperature to 260-300 degrees Fahrenheit.
Temperature above 240 must be maintained.

• Best practice – The most common material of 
construction for pipes, valves and pumps in sulfur 
service is steel or ductile iron.

Hydrochloric acid
The most common pitfall in handling hydrochloric acid
is the unrecognized presence of oxidizing contaminants
(Fe+++), which diminish the corrosion resistance of both
nickel-molybdenum alloys and zirconium.

•  Materials of construction – All wetted parts should be
constructed of Hastelloy B.

• Bearing materials – Glass-filled Teflon (GFT) or
Rulon should be used. Other sleeve-bearing materials
and bearing-retainer materials also are available.

• Stuffing box and sealing – A single stuffing box is the
minimum to contain fumes and vapors. Optional 
double stuffing boxes and gas barrier mechanical 
seals are also available, as the EPA has labeled 
hydrochloric acid a hazardous substance.

• Best practice – The specific gravity of hydrochloric
acid can range from 1.1 to 1.19, so customer
confirmation of your application’s specific gravity is
required for correct sizing of the motor.

Companies That
Have Successfully
Applied These
LaBour Pumps 
For Molten Sulfer
• Akzo Nobel
• BASF
• BF Goodrich
• Chemithon
• Chevron
• Ethyl Dow
• Exxon
• Freeport Sulfer
• Georgia Gulf Sulfer
• Haifa Refining
• Monsanto
• Parker Fertilizer
• Technicas Reunidas
• Tennessee Valley
• Texas Gulf
• Unocal
• Westvaco
• Witco

LaBour T1000
Vertical Sump Pump
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Molten caustic
Most molten-caustic applications are between 700 and
880 degrees Fahrenheit.

• Materials of construction – All wetted parts should be 
nickel. The support plate should be nickel-cladded. 
Some NaOH applications can use DI/316SS 
construction.

• Bearing materials – All-metallic bearings of Ni-Resist
#2, Hastalloy D or Graphitar should be used. These
bearings require special clearances to allow for
expansion caused by high temperatures.

• Stuffing box and sealing – Because of high
temperatures, a single stuffing box is the minimum to
contain fumes and vapors. A double stuffing box is
also an option.

• Couplings – All-metallic non-spacer couplings (such 
as Falk Steelflex T20 or Thomas DBZ) are preferred 
because of the high service temperature.

• Motor – The motor insulation must be sufficient for
heat resistance, with “H” insulation preferred. Make
sure you account for the high specific gravity, too.

• Best practice – Place the pump in the pit and allow it
to reach the application temperature before setting the
impeller clearance. This allows for the “growth” of the
shaft/impeller assembly in high-temperature settings.

• Best practice – Many large manufacturers have
deployed vertical sump pumps for molten-caustic
applications. For comparison purposes, consider
requesting several customer references from your pump
vendor. Ask for direct validation that a sump pump has
performed well in this extreme industrial environment.

Phosphoric acid
• Materials of construction – All wetted parts should be

Hastelloy C, or 316L for lower cost but with an
associated shorter pump life. The support plate should
be 316LSS-cladded. All hardware below the support
plate should be 316SS and tack-welded, with longer
fasteners.

• Bearing materials – Bearing materials should be
constructed of Graphitar 84, but other materials are
also available.

• Stuffing box and sealing –A single stuffing box is the
minimum to contain fumes and vapors. Consider high-
temperature packing at temperatures of 280 degrees
Fahrenheit or above. Optimal setup is a Graphitar 84
stuffing-box sleeve. A double stuffing box and gas
barrier mechanical seals are also available for meeting
EPA hazardous-substance regulations.

Companies That
Have Successfully
Applied These
LaBour Pumps For 
Hydrochloric Acid
• Akzo Chemicals
• Bayer
• Champion Paper
• Georgia Pacific
• International Paper

Companies That
Have Successfully
Applied These
LaBour Pumps For 
Molten Caustics
• Allied Chemical
• Anheuser Busch
• Arkansas Kraft
• Atlantic Industries
• Atochem
• BASF
• Buffalo Color Corp.
• Detroit Edison
• Dow Chemical
• E.I. DuPont
• Entergy Operations
• Gulf Power Company
• Koppers Co.
• Lederele Labs
• Merk & Co.
• N.I. Industries
• Nabisco Brands
• Olin Chemicals
• Pennwalt
• Philadelphia Electric
• Raytheon Engineers
• Rohm & Haas
• Sofix
• Stauffer Chemical
• Sunkyong America
• Zeneca Inc.

LaBour T1000
Vertical Sump Pump

LaBour T1000 Vertical Sump Pump



• Motor – Make sure you account for the high specific
gravity. The specific gravity used is 1.3 to 1.5 for
concentrations of 30-50% phosphoric acid, and higher
for 115% phosphoric acid (polyphosphoric acid).

Sulfuric acid
• Bearing materials – Use glass-filled Teflon (GFT) or 

carbon graphite. Other sleeve bearing materials and 
bearing retainer materials also are available.

• Stuffing box and sealing – A single stuffing box is the
minimum to contain fumes and vapors. Optional
double stuffing boxes and gas barrier mechanical
seals are also available.

• Motors – Use standard TEFC or TEFC Chem Duty
motors. Use class “F” insulation. Be sure to account
for the high specific gravity.

Materials For Sleeve Bearings

Here are the major materials currently in use for sleeve
bearings in vertical sump pumps for extreme industrial
applications: (See Figure 3.)

1.) Glass-filled Teflon.
2.) Carbon-filled Teflon.
3.) Carbon graphite.
4.) Bronze.
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5.) Cast iron.
6.) Cutlass rubber.

For vertical sump pumps, you select the sleeve bearing
according to:

1.) Corrosion resistance.
2.) Gall resistance.
3.) Erosion resistance.
4.) Temperature.

When evaluating sleeve-bearing spacing and materials
for a vertical sump pump in an extreme industrial
application, the following items need to considered:
1.) Do the sleeve-bearing options include non-metallic

materials that can operate with little or no
lubrication?
a. Glass-filled Teflon.
b. Carbon-filled Teflon (CFT).
c. Graphite.

2) Independent of the sleeve bearing, does the design
of the pump itself include features that reduce shaft
whip and wear?

3) What is the bearing spacing of the pump?

Keep in mind that metallic bearings require special
sizing to ensure proper lubrication. 

Companies That
Have Successfully
Applied These
LaBour Pumps For 
Phosphoric Acid
• ICI Americas
• Industrias Resistol S.A.
• Monsanto
• N.I. Industries
• Rhondia
• Rhone Poulenc
• Stauffer Chemical

Companies That
Have Successfully
Applied These
LaBour Pumps For 
Sulphuric Acid
• Allegheny Ludlum Steel
• Allied Fibers
• Andrew Jurgens
• BASF
• Buffalo Color Corp.
• Detroit Edison
• E.I. DuPont
• Gaco Systems
• Gulf Power
• Gulf States Paper
• Hilton-Davis Chemical
• Hoechst
• Hungerford
• Infilco Detergent
• Iowa-Illinois Gas
• Kerr McGee
• Lederle Labs
• Lummus Crest
• Merck & Co.
• Monsanto
• Purex Corp.
• Reichold Chemicals
• Tennessee Eastman
• Texas Eastman

LaBour T1000
Vertical Sump Pump

LaBour T1000 Vertical Sump Pump
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Conclusion: How To Find the
Toughest Vertical Sump Pumps

The toughest industrial liquids demand the most robust
vertical sump pumps. If you are specifying a vertical
sump pump to move liquid from a high-impact, no-
downtime sump area, the primary specification question
to answer is: Which pump is the toughest and longest-
lasting? When you factor in the unacceptable cost of 
even the smallest amount of process downtime, the 

calculations lead inevitably to the toughest vertical
sump pumps on the market: the better-engineered,
longer-lasting Taber Series of vertical sump pumps 
from LaBour Pumps.

About LaBour Pumps

LaBour was founded in 1922 as a manufacturer of
centrifugal pumps designed for handling the most
difficult jobs with a minimum of maintenance. LaBour
has long been recognized for their pioneering
engineering strength. The company has many pump
patents as evidenced by the self-priming, low flow, and
entrained air designs which lead the industry in these
challenging applications.

LaBour was first with a revolutionary self-priming
pump that used the “HydroBalance” principle requiring
no valves, springs, floats, hoses or auxiliary pumps.
This was an immediate success because of the state 
of the art self-priming capability.  Today, LaBour is the
only company to offer HydroBalance Self-Priming
Pumps.

After the success of the first pump, LaBour
progressively introduced a line of horizontal centrifugal
pumps with circular casings instead of the volute
configuration (Type DZT), horizontal centrifugal pumps
that have three discharge throats (Type Q & TFA),
vertical self priming centrifugals that require no
mechanical seals (Type G) and Type MHL/MPL, and
ANSI multiple throat pump (Type TFA), and a very
efficient line of volutehorizontal centrifugal pumps that
conform to ANSI specifications (Type LVA, LVB).

Today’s global marketplace demands quiet, smooth-
running, and long lasting pumps. Reliability is key and
continued performance efficiency over the life of the

LaBour Taber Series 1000
Vertical Sump Pump

LaBour Sump Pump
Applications

• Molten Lead
• Molten Sulfer
• Hydrochloric Acid
• Molten Caustic
• Phosphoric Acid
• Sulfuric Acid
• Boiler Run Off
• Water Treatment
• Bromine
• Mercury
• Nitro Glycerine Slurry
• Day Tank Transfer
• Parking Lot Sumps
• Rail Car Unloading
• Tank Farms
• Heat Transfer Liquids
• Industrial Waste Systems
• Entrained Air or Vapor
• Water

Figure 3.
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pump is critical. Again and again LaBour has
demonstrated  that the superior performance and
longevity of the LaBour process pump provides
substantial savings over long term pump operation.

LaBour is a worldwide company with district offices
staffed with trained application engineers, as well as
strategically located distributors that insure prompt,
efficient and reliable sales engineering service. All this
and our over 80 years of product quality, integrity, and
honesty have earned LaBour an outstanding reputation
as one of the world’s leading engineered pump
manufacturers.

Tools to Help You Become an Expert
at Selecting a Pump

Appendix A: 
Feature Checklist For Sump Pumps

The detailed feature checklist on pages 12-15 can be
used to determine exact pump specifications for your
application. In addition to the answers to these
questions, it’s helpful to also provide a sketch of the
pump application showing the sump design, piping
layouts and other installation details.

Appendix B: 
Sump Pump Checklist

The Sump Pump Checklist on pages 17-21 shows the
engineering and construction parameters of a pump. To
get the most production and longest life out of your
pump, these criteria should be considered up-front
before ordering the pump and in addition to how the
pump fits into your pumping process as outlined in
Appendix A.

Appendix C: 
Sleeve Bearing Materials Chart

The chart on page 23 is useful for determining what
type of pump sleeve bearing material is applicable to
the liquid being pumped.

LaBour Benefits
• The industry’s lowest cost of ownership over the life-

cycle of the pump

• Engineered to last longer and require less maintenance

• Physically superior to competing product offerings -
you can see the difference

• Designed to run cooler allowing seals and bearings to
last longer

• Worldwide technical support and quick-response
service

• Greater lift capacity than any other brand

• Over 80 years experience in the chemical processing
industry

• The pump industry’s most impressive array of
warranty options



Taber Series

Rugged Vertical Design

Heavy construction and advanced design
techniques throughout insure high
performance and long, trouble-free 
service life. Vertical pumps are self-
priming and self-venting. Hazards of 
bottom tank openings are eliminated. 
Space is conserved. Fugitive emissions are 
effectively controlled with various options 
and accessories.

Pump Thrust Bearing

Every Taber pump has a thrust bearing
to carry the dynamic thrust generated
during pump operation. Since pump      
thrust is not transferred to the motor,   
standard motors and fl exible couplings
can be used.  

Impeller Adjustment Above 
Support Plate

The impeller adjustment/locking mecha-
nism is located above the support plate. 
This positioning permits convenient and 
safe access for ease of accurate adjustment 
with pump in the installed position.  

Long Sleeve Bearings

Long sleeve bearings offer a well 
supported shaft with greater load 
carrying capacity due to increased 
surface area. bearing materials 
tailored to the application.

Registered Fits

Taber pumps are designed with 
registered fi ts so parts remain 
concentric to the shaft, simplifying 
assembly.

Flanged Support Columns

Large diameter rigid support 
columns with registered fi ts provide 
precise alignment of shaft and 
sleeve bearings.

Large Shaft Diameter

Oversized shafts minimize 
defl ection and improve shaft/
bearing system stability, increasing 
pump service life.

All Metal Construction

The strength and durability of a 
wide range of alloys, as well as 
ductile iron, are available to handle 
the full spectrum of chemical and 
industrial liquids.

Wide Range of Applications

Many optional features can be used 
to meet specifi c application require-
ments such as double stuffi ng boxes 
for fuming acids, and steam jackets for 
molten sulfur.

Optional Suction Strainer

To reduce clogging, the area through 
the strainer is more than twice that of 
the impeller inlet area.

 FEATURES BENEFITS
 Rugged Vertical Design Rugged construction provides long MTBPM and long service life.
 Pump Thrust Bearing Since pump thrust is not carried by the motor, standard P-base motors and fl exible 
  couplings can be used.
 Impeller Adjustment Above Support Plate Allows for impeller adjustment with pump installed, reducing maintenance and
  adjustment time.
 Long Sleeve Bearings Offers better support of the shaft, less shaft defl ection, and longer bearing life.
 Registered Fits Every part location is concentric to the shaft, offering longer MTBPM and simple
  maintenance.
 Fabricated Support Columns Rigid support columns with registered fi ts provide precise alignment of shaft and 
  sleeve bearings for easy assembly.
 Oversized Shaft Diameters Large shaft diameter minimizes defl ection, provides longer MTBPM and better
  shaft/bearing stability.
 All Metal Construction Strength and durability of a wide range of alloys to handle a wide range of liquids.
 Strainer Optional for waste sumps to keep trash out of impeller and casting.
 Heavy Duty Support Plates Thicker support plates offer longer service life due to more stiffness and vibration
  damping effect.

What a Pump Expert Looks for First, in a Sump Pump that Lasts
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A Nature of the Liquid to be Pumped Comment

B Capacity Comment

C Suction Conditions Comment

What is the liquid? Fresh or salt water, acid or alkali, oil, gasoline, slurry, 
or paper stock, etc?1

Is it cold or hot, what is the normal/min/max temperatures? 
What is the vapor pressure at the pumping temperature?2

What is its specific gravity?3

Is it viscous or nonviscous? Newtonian or non-newtonian? 
What is the viscosity value?4

5

What are the chemical analysis of the liquid? Ph value? Others? What are the
expected variations of the analysis? If corrosive, what has been the past
experience, both with successful materials and with unsatisfactory materials?

6

Is it clear and free from suspended foreign matter or dirty and gritty? If the latter,
what are the size and nature of the solids, and are they abrasive? If the liquid is of
a pulpy nature, what is the consistency? What is the suspended material?

What is the required capacity as well as the minimum and maximum amount of
liquid the pump will ever be called upon to deliver?1

Is there a discharge bypass line? 2

Will this pump run in parallel or series with another pump? What are the
characteristics of these pumps?3

Is there a suction lift? Number of feet?1

Or is there suction head? Flooded min/max range in feet?2

What are the length and diameter of the suction pipe?3

What is the slope of the suction pipe?4

What valves, reducers, increasers, check valves, etc. are in the suction line?5

What is the net positive suction head available? (expressed in feet absolute.)6

Is there a strainer on the suction line?7

Is there an agitator in the supply tank?8



D Discharge Conditions Comment

E Total Head Comment

F Service Conditions Comment

What is the static head? Is it constant or variable?1

What is the friction head?2

What is the maximum discharge pressure against which the pump must deliver
the liquid?3

Do you have a system head curve? Is it corrected for viscosity, percentage of
solids and condition of pipe?4

What is the minimum discharge head?5

Variations in the suction and discharge conditions will cause variations in the total
head.1

The pump head is the total dynamic head.2

What happens when the total head increases 5%, 10% due to wear, 
coating, etc.?3

Is it continuous or intermittent? Please explain.1

Will the pump ever be operated against a closed discharge? Please explain.2

Will the pump be flushed and drained when not in service?3

Will the pump be used for circulation in a closed system or for transfer?4

Is there a chance that the pump may run dry?5

What will control the operation of the pump?6

How many times will the pump be required to turn on and off?7

Is there entrained air present? Turbulence in the suction feed tank?8
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G Installation Comment

Is the pump to be installed in a horizontal or vertical position? In a wet pit? 
In a dry pit?1

If a vertical or submersible pump, what is the minimum liquid level,
submergence?2

What type of power is available to drive the pump and what are the
characteristics of this power?3

What are the volts, phase, cycle?4

What type of motor enclosure? Tefc, odp, tefc chem duty, explosion proof (class
and division), wpi, wpii, other?5

Describe the geographical location.6

Indoor or outdoor installation?7

Range of ambient temperatures?8

Elevation above sea level?9

What are the tank or sump measurements? Materials?10

What is the type of material in pipe lines to be connected to the pump?11

What is the pump cycle time? (want minimum of four minutes.) 
Starts per hour?12

Is metal contamination undesirable?13

What are the pump foundation dimensions, weight? (generally want foundation
mass to be four times that of the pump, motor, bedplate assembly weight.)14

Is plant space at the pump location a critical factor?15

1414



J Sealing Comment

K Bedplate Comment

H Application Comment

I Materials Comment

Describe the application.1

Are there any special requirements or marked preferences with respect to the
design, construction, or performance of the pump?2

Please provide a sketch of the installation.3

Is this a new or replacement pump?4

Are you totally satisfied with your current pump?  Yes / No? Explain5

If the pump is new, describe how the job is done currently.6

How important is this pump to the operation of your plant?7

Previous experience. Have you pumped this liquid previously? If so, of what
material or materials was the pump made of?1

What was the service life in months?2

What parts were affected?3

Was the trouble primarily due to corrosion, erosion, galvanic action, 
or stray current?4

Was the attack uniform? If localized, what parts were involved?5

If pitted, describe size, shape and location. A sketch or picture will be helpful in
an analysis of the problem.6

What is considered the intended economic life? (note: that the use of inexpensive
pump materials may be the most economical, when the life and initial cost is
evaluated.)

7

Do you want packing, mechanical seal, dynamic seal, or magnetic drive?1

Is flush water available? What pressure?2

Do you prefer cast iron, fab steel, non-metallic, foot mounted, or feature bedplate?1

Will non-shrink grout or epoxy grout be used?2

1515
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A Motor Comment

B Bearing Seal Comment

C Adapter Thrust Bearing House Comment

D Adapter Plate Comment

E Coupling Comment

F Coupling Guard Comment

Enclosure1

Frame/P-Type2

Tripod Arrangement3

Lip Seal/Labyrinth Option1

Single Thrust Ball Bearing Type1

Double Thrust Angular Bearing Type2

Single Thrust Bearing with Stuffing Box3

Maximum Temperature Limit 750°F4

TIR reading of the Shaft (in) 0.10 inch5

Maximum Vibration Level 0.010-.015 in/sec6

Adapter Plate Material / Thickness (in)1

Type: Flexible Non-Spacer1

Spark/Non-Spark Option1

Support Plate Thickness (in) 0.8752
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G Support Plate Comment

H Stuffing Box Comment

I Discharge Comment

Vapor Proof Construction1

Material2

Cladded3

ANSI Bolt Circle Diameter (in)4

Adapter Type1

Single2

Gas Seal3

Double (Contained)4

Sleeve Material, Diameter (in) / Length (in)5

150 # ANSI R.F. Flange1

Elbow at Pump Casing2

Bolt on Clamp with Packing Ring3

Jacketed Option4

Maximum Allowable Nozzle Loads5
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J Column Comment

K Liquid Level Comment

L Sleeve Bearing Comment

M Sleeve Bearing Housing Comment

Diameter (in)1

Schedule 40 Pipe2

Matches Casing Diameter3

Jacketed Option4

Flanges Registered Fits5

Vent Holes6

Minimum Start Level (in)1

Material1

Length 5 inch2

Pinned vs. Snap Ring Design3

Cantilever Option4

Span (in) Between Intermediate Bearings5

Interchangeable for all Sleeve Bearing Options1

Sealed Option2
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N Sleeve Bearing Flush Comment

O Casing Type Comment

P Impeller Comment

Product Flush to each Bearing1

Flooded Flush to each Bearing2

External Flush to each Bearing3

150 # ANSI Heavy Walled1

Double Stage Option2

Triple Volute Option3

Corrosion Allowance (in) 0.125 inch4

Suction Flange 150 # ANSI5

Sleeve Bearing Casing Adapter6

Tailpipe7

Suction Vortex Strainer Large Area Hemisphere Type8

Gasket Material9

Fully Open (ANSI) with Back Pump Out Vanes1

Low Flow Option2

Adjustment Type External above Support Plate3

Wear Surface Area4
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Q First Critical Comment

R Shaft Comment

S Outside Tank Mounting Option Comment

T Stuffing Box Comment

U Total Pump Length Comment

V Minimum Clearance From Bottom Comment

W Total Number of Shaft Sleeve Bearings Comment

>140% of rated speed1

One Piece Design1

Diameter2

Material3

Column Piping & Casing Assembly is Sealed Mounting Option1

Upper Stuffing Box is Sealed to the Top of the Column Option1

1

1

1
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Liquid / Pumpage Fluted
Rubber Bronze Carbon

Graphite
G.F.

Teflon1
C.F.

Teflon1 Rulon2

A X A A A AAmmonium Sulfate (NH4)2SO4

X A X A - ABromine BR2

B - A A A ACarbon Tetrachloride CCl2

X X A A A AChlorine (anhydrous) Cl2

X X A A A AChlorosulfonic Acid SO4(OH)CL

A A A A A AEthanol C2H5OH

B A A A A AIsopropyl Alcohol C3H8O

X X X X X XLead (molten) Pb

X - A A A AMethyl Chloride CH3Cl

X X B A - ANitric Acid HNO3

X - X A - AOleum H2SO4 & SO2

X X A A A APhosphoric Acid3 H3PO4

A A A A A APotassium Nitrate KNO3

A B A A A ASodium Chloride NaCl

- - A A A -Sodium Chromate NaCrO4

X B A A A XSodium Hydroxide NaOH (<50%)

X X X X X XSodium Hydroxide (molten) NaOH

A X A A A ASodium Nitrate NaNO3

X X A A A -Sulfer (molten) S

A X A A A XSulfuric Acid H2SO4

X A A A A AToluene C7H8

A A A A A AWater H2O

A B A A A AWater, Sea

A X A A A AZinc Chloride ZnCl2

Notes:
1. Teflon is a registered trademark of E.I. DuPont.
2. Rulon is a registered trademark of Dixon Corporation
3. 80% Concentration

A Recommended        A Preferred        B  Suitable        X  Not Recommended        -  Unknown, Contact Factory
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