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[Head (in feet)=Pressure (in p.s.i.) x
2.31+ Specific Gravity of the liquid]
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FLOW PROPORTIONAL TO SPEED - NO STATIC LIFT
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Temperature monitor on containment 
shell by liquid exit from magnet area
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Silicon Carbide
Bearing with
Carbon Graphite
Option

Replacable Casing
Wear Rings

Single Casing
Gasket

Hastelloy “C”
Containment Shell

Fully Contained
Magnets

Dual Power- End
Pull Out Design

Bearing Isolator

Synchronous Drive Design
Utilizing Samarium Cobalt
Magnets

Optional Secondary Containment

Replaceable Non-Sparking
Bump Ring

Optional INSIGHT SIGHT 
®®

Bearing 

Monitor and Protection Systems

NOTE: Liquid end internals utilize
Kontro’s unique cartridge system
allowing fast, easy maintenance and
minimum downtime.
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Photo 1. Example of a horizontal
metal ANSI process pump 

Photo 2. Example of an API process
pump 



HIGH TEMPERATURE 
EDDY CURRENT DRIVE

TORQUE RING

ROTATING OUTER MAGNET ASSEMBLY

CONTAINMENT SHELL

Outer Magnet Ring is rotated by the motor. The
Magnetic Flux which passes from one pole to the next,
passes through the Torque Ring. This creates a flow of
EDDY CURRENTS. This power pulls the Torque Ring after
the Outer Magnet Ring at a slightly slower speed which
is proportional to the power requirement.

Figure 1. Kontro, torque ring design

Photo 3. The Dean R400A mechani-
cally sealed pump is used for HTF
service
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Table 1. Temperature

Table 3. Abrasion resistance (Tabor
Abrasion Tester)

Table 2. Weight differentials of 
construction materials Table 4. Strength of the non-metallics







The popular “recirculation” or
“peripheral priming” type self-priming
pump is characterized by a liquid
reservoir either attached to or inte-
grally constructed with the pump 
casing 



Figure 1. Internal construction of a
self-priming centrifugal pump

Figure 2. The self-priming cycle

Figure 3. Typical pressures observed
at pump discharge during priming
cycle

Figure 4. Discharge piping systems

Figure 5. Example of discharge piping
system containing liquid loop or trap



Figure 6. Suction piping system for
tank car unloading





Magnetic drive centrifugal pumps with metallic 
containment shells

Figure 1. Internal circulation, temperature behavior
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Figure 2. Temperature increase

Figure 3. Containment shell, vapor
pressure curve



Figure 4. Vapor pressure curve, NH3

Figure 5. Temperature probe (PT 100)



Figure 6. Containment shell surface temperature

Figure 7. MAG-SAFE temperature monitoring
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Table 1. Summary of BAAQMD regulations for pumps





Table 2. Recommended modifications

Figure 2. Project pump repair costs

Figure 1. Annual cost of emission



Figure 3. “As found” pipe strain
record form

Figure 4. “As found” baseplate condi-
tion



Photo 3. Thermal oxidizer system

Photo 2. Seal and pump venting 
procedure

Photo 1. Piping reinforcement detail



Figure 5. Pump evaluation summary



Figure 8. Pump commissioning check
list

Figure 6. Seal proposal addendum

Figure 7. New seal order checklist













Figure 1.





Figure 1. The glandless recirculation
pump is fabricated into and suspend-
ed by the plant pipe work. 



Photo 1. Wet stator unit. A secondary
impeller incorporated in the motor
rotating element circulates water
through the motor cavity to the top of
the heat exchanger and back to the
lower part of the motor. This recircula-
tion dissipates the heat generated by
motor electrical losses.

Photo 2. A 6000 psig/300ºF canned motor-under pump in service at a chemical
process plant. Large quantities of gas are injected and consumed as part of the
process. This gas becomes entrained and the primary concern is loss of liquid in
the pump end. The process has upset conditions with rapid pressure spikes to
6000 psig .



Photo 3. This canned motor-under
pump at a chemical processing facility
– an end suction configuration – has
to contend with entrained gas and
thermal shock.







Hp

Hf

+Hz

-Hz

Pg

Ps

Figure 2. Existing system design

Figure 1. Proposed system design





Figure 1. Enclosed design for ANSI
pumps



Photo 1. CEH side channel pump

Figure 3. Cross section of CEH side
channel impeller stage

Figure 2. Combitube – Pitot-tube style
design

Figure 4. Cross section of CEH side
channel impeller stage
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Figure 1. Theory of ball bearings

Figure 2. Loads on radial and thrust bearings



Figure 3. Elements of a ball bearing

Figure 5. Angular contact bearing design

Figure 6. Back-to-back duplex mount-
ing of angular contact bearings

Figure 4. Conrad bearing design



Figure 7. Contact angles of various bearing 
manufacturers

STAMPED FACES
OF OUTER RINGS

TOGETHER

CLEARANCE 
BETWEEN

INNER RING 
FACES

Before Mounting Mounted

Figure 8.  Back-to-back (DB) mounting moment arm

UNSTAMPED FACES
OF OUTER RINGS

TOGETHER

CLEARANCE BETWEEN
OUTER RING FACES

THESE INNER AND
OUTER RING FACES

NOT FLUSH

Before Mounting
Mounted

Figure 9. Face-to-face (DF) mounting moment arm



Figure 12. Load zones and retainers of
a ball bearing

Table 1. Capacity for various bearing designs

Figure 10. Special design duplex
angular contact bearings

Figure 11. Double row bearings



Figure 14. Typical pump bearing arrangements – between bearing pump

Stuffing
Box

Suction
Impeller

Suction

Stuffing box

Radial
Bearing

Discharge

Thrust
bearing

Figure 13. Typical bearing carrier
design



Figure 15. Vertical pump motor – solid shaft

THRUST
BEARING

RADIAL
BEARING



Table 3. Rules of thumb for shaft fits

Table 2. Rules of thumb for housing fits



Figure 16. Grease lubricated pump
bearings

CONSTANT LEVEL
OILER

LINE BEARING
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LINE BEARING

VENT

BEARING HOUSING
COVER

SHAFT

WATER
SHIELD
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OIL DRAIN
PLUG
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Figure 17. Oil flood lubrication
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Figure 18. Ring oiling
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LOCK
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Figure 19. Constant level oiler

Figure 20. Basic oil mist system
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MIST INLET

PURE MIST

REMOVE
OIL RING

VENT

OIL SIGHT
BOTTLE

REPLACE CONSTANT LEVEL
OILER WITH PLUGS

VENT

Figure 21. Oil mist lubrication - pure mist
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FITTING

OIL SIGHT
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OILER DETAIL

Figure 22. Oil mist lubrication - purge mist
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Figure 23. Flow pattern of oil mist
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Figure 24. Vented oil sight glass bottle



Table 4. Summary of bearing housing protection devices
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Figure 1. Typical head-capacity curve
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Figure 3. Two pumps in parallel
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Figure 4. Addition of identical pump
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Figure 5. Larger diameter impeller pumps operating in parallel
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Figure 6. Two dissimilar pumps operating in parallel



Photo 1. Fire water pump with diesel
engine and air start with a nitrogen
back-up system



Figure 1. NFPA 20 vertical fire pump sys-
tem with right angle gear, diesel engine
drive and elevated fuel tank with contain-
ment reservoir

Figure 2. Plan view of horizontal fire water pump system with diesel
engine drive, discharge piping main relief valve and discharge cone



Photo 3. Vertical fire water pump for
offshore installation. Compressed air
start with back-up nitrogen system
and expansion receiver 

Photo 2. Custom fire water pump sys-
tem designed for Class 1, Groups C &
D and Division II. The controller fea-
tures all NEMA 7 switches mounted in
a stainless steel cabinet. The battery
charger and battery case are purged
and constructed of 316SS. The sys-
tem has a primary electric start with a
back-up hydraulic system.



Photo 4. A 570 hp V-12 diesel engine driver
for all nickel aluminum bronze fire water
pump producing 3500 gpm at 180 psi. 
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Photo 1. In-pit well in service with
loading operation on left,  blasted
material on right, and high wall in
background



Photo 2. Twin 800 hp, 5000 gpm vertical
turbine can boosters with 42” discharge
main in background



Photo 4. Pump rig installing deep set
line shaft pump

Photo 3. 400 hp vertical turbine line
shaft (1020' setting) with mineral pro-
cessing plant in background
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