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S E C T I O N  1  

Cautions—Read First! 

WARNING: In any positive-displacement pump system, a 
reliable pressure-protection device must be used in the 
discharge piping to avoid a dangerous pressure increase, 
which could cause the pump or any component in the 
discharge piping to burst and can lead to serious injury. A 
pump-mounted integral relief valve is not intended to be 
used in this manner. 
 

WARNING: This pump contains powerful permanent 
magnets that can cause serious injury. Read the appropriate 
section of this IOM before doing any service work. 
 

WARNING: Magnetic field can disrupt medical implants 
such as pacemakers. Implant wearers should remain a 
minimum of 0.3 m (1 ft) away from pump and 1 m (3 ft) away 
from disassembled magnets. 
 

WARNING: Magnets inside the pump can damage 
electronic equipment or magnetic media. 
 

WARNING: This pump is designed to rotate only in the 
direction indicated. Do not run the pump in the opposite 
direction for long periods because internal passageways 
that control axial thrust will not work correctly, causing 
premature wear and reduced pumping efficiency. 
 

WARNING: The inner magnets on the back of the rotor 
assembly are strongly attracted to the outer magnets in the 
outer-drive assembly. During the separation process, there will 
be a strong force of up to 136 kg (300 lbs) trying to pull them 
back together, which can create a powerful pinch point. 
To safely separate the rotor assembly from the outer-drive 
assembly, follow the instructions below and use the 
following equipment: 
• Crane, hoist or other suitable lifting device capable of 

lifting at least 182 kg (400 lbs) 
• Sturdy workbench that is positioned beneath the lifting 

device and is firmly anchored to the floor, or if 
unanchored, the workbench must weigh at least 182 kg 
(400 lbs), and be strong enough to resist a lifting force 
of up to 182 kg (400 lbs) 

• Pump Disassembly Tool F-00096 or F-00097 
 

WARNING: Failure to have each magnet segment in 
opposite polarity with adjacent magnets will cause a 
significant reduction of coupling torque. 
 

WARNING: During operation the pump surface temperature 
can exceed 140º F (60ºC). Allow for proper cooling before 
any handling. 
 

WARNING: Maximum temperature limits are based upon 
mechanical stress only. Certain chemicals will significant ly 
reduce maximum safe operating temperatures. Consult  
Chemical Resistance Guide for chemical compatibility and 
temperature limits. 
 

WARNING: Prevent static sparking. If static sparking 
occurs, fire or explosion could result. Pump, valves and 
containers must be grounded to a proper grounding point 
when handling flammable fluids and whenever discharge of 
static electricity is a hazard. 
 

WARNING: For applications requiring CE or Atex, refer to 
the E Series Safety Supplement for addition cautions and 
warnings. 

 

CAUTION: Only personnel who are familiar with the 
operation and repair of mechanical products should perform 
the necessary maintenance. You must familiarize yourself  
with the entire contents of this manual prior to operating 
and/or performing any maintenance. 
 

CAUTION: When selecting a E Series pump for an 
application, you must first ensure that the pump components 
are compatible with the process media. 
 

CAUTION: Do not operate this pump in excess of its rated 
capacity, pressure, speed and temperature. 
 

CAUTION: Before any maintenance and repair is attempted, 
disconnect the drive.  
 

CAUTION: Before any maintenance or repair is attempted, 
bleed all pressure from the pump through the suction or 
discharge lines. 
 

CAUTION: Do not remove any pressure-containing 
components during pump operation. 
 

CAUTION: All E Series pumps contain residual hydraulic oil 
from the factory production test. Hypar-FG 15 food-grade oil is 
the standard production test fluid, but any certified performance 
testing may be done on a non-food grade oil, such as Unilube 
32 (ISO 32) or Unilube 100 (ISO 100). Determine if this is 
compatible with the fluid you are pumping. If the fluid is 
incompatible, then the pump must be fully flushed prior to use. 
 

CAUTION: When pumping fluids at elevated temperatures, 
care should be taken to gradually increase temperature. Rapid 
temperature increase can damage internal components. 
 

CAUTION: Ensure that the pump has cooled to a safe 
temperature before any maintenance or repair is attemped. 
 

CAUTION: When pumping fluids at elevated temperatures 
the piping may expand, resulting in excessive stress on the 
pump. This can cause pump failure. Care must be taken 
when considering pipe design to avoid damage from thermal 
expansion. 
 

CAUTION: All inlet and discharge plumbing should be clean 
and free from foreign material prior to startup of pump.  
 

CAUTION: When connecting to an electric motor, follow all 
safety recommendations provided by the motor manufacturer. 
 

CAUTION: Never remove safety guards from shafts,  
couplings, V-belts or pulleys during operation. Doing so 
could result in injury. 
 

CAUTION: Do not wear loose or dangling clothing or jewelry 
near the equipment. These items could become caught in 
the equipment and cause injury. 
 

CAUTION: Before any maintenance or repair is attemped, 
ensure that the pump has been thoroughly flushed of any 
hazardous fluids. Review the Material Safety Data Sheet 
(MSDS) applicable to the fluid for proper handling. 
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S E C T I O N  2  

Pump Designation System 

EXAMPLE: 

E1- 32SSE/3ART /TC6H/10/S/000 

E1- MODEL 
EXTERNAL 

MATERIAL 

INTERNAL 

MATERIAL 
CLEARANCE / PORTS ORIENTATION / O-RINGS BUSHINGS MAGNETS / 

RELIEF 

VALVE 
/ SHAFT / 

SPECIALTY 

CODE 

 

2 C C A 

 

1.5A RT 

 

V B 6L 

 

N 

 

S 

 

000 

4 D D B 1.5B LT T C 6M 05 V  

24 S S C 1.5D TR S H 6H 07 14  

32 W W D 1.5N TL K6 R 7L 08 18  

55   E 2A RL K7 T 7M 10 21  

69   F 2B LR  I 7H 12 25  

82    2D LB    13   

133    2N BR    15   

222    3A BL    17   

    3D RB    20   

    4A        

 

MATERIAL CODES 

MODELS 

E1-2 = 2 in3/rev 
E1-4 = 4 in3/rev 
E1-24 = 24 in3/rev 
E1-32 = 32 in3/rev 

E1-55 = 55 in3/rev 
E1-69 = 69 in3/rev 
E1-82 = 82 in3/rev 
E1-133= 133 in3/rev 
E1-222= 222 in3/rev 

 

MATERIALS 

C  = CARBON STEEL 

D  = DUCTILE IRON 
S = STAINLESS STEEL 
W = CAST IRON 

 

CLEARANCES (E12/4/24/32/55/69/82/133/222) 

A  = A [<100 cSt, (<149C) <300F] 
B  = B [100-5000 cSt, (<149C) <300F] 
C = C [>5000 cSt, (<149C) <300F] 

D  = D [<100 cSt, (>149C) >300F] 
E  = E [100-5000 cSt, (>149C) >300F] 
F  = F [>5000 cSt,(>149C) >300F ] 

 

PORTS 

1.5A = 1.5" ANSI 
1.5B = 1.5" BSPT 
1.5D = DN40 (1.5") PN16 

1.5N = 1.5" NPT 
2A = 2" ANSI 
2B = 2" BSPT 
2D = DN50 (2") PN16 
2N = 2" NPT 
3A = 3" ANSI 
3D = DN80 (3") PN16 
4A = 4" ANSI 
6A = 6" ANSI 

ORIENTATION 

RT = Right suction, Top discharge 
LT  = Left suction, Top discharge 
TR = Top suction, Right discharge 
TL = Top suction, Left discharge 

RL = Right suction, Left discharge 
LR = Left suction, Right discharge 
LB = Left suction, Bottom discharge 
BR = Bottom suction, Right discharge 
BL = Bottom suction, Left discharge 
RB = Right suction, Bottom discharge 

 

O-RINGS 

V  = FKM, Type "A" 
T  = FEP-encapsulated FKM 
S  = PFA-encapsulated silicone 
K6  = FFKM 6375 
K7  = FFKM 7075 

 

BUSHINGS 

B  = Bronze bushings, Standard Spindle 

C  = Carbon-graphite bushings, Standard Spindle 
H  = Carbon-graphite bushings, Hardened 17-4PH Spindle 
R  = Resin Impregnated Carbon-graphite bushings, 

Standard Spindle 
T  = Tungsten carbide bushings, Hardened Spindle 
I  = Hardened cast iron bushings, Hardened Spindle 

 

MAGNETS 

6L  = M6L standard-strength / standard-temp.  
[(<135C) <275 F] 

6M = M6M standard-strength / medium-temp.  
[(<190C) <375F] 

6H = M6H standard-strength / high-temp. [(<260C) 
<500F] 

7L = M7L high-strength / standard-temp.  
[(<135C) <275 F] 

7M = M7M high-strength / medium-temp.  
[(<190C) <375F] 

7H =  M7H high-strength / high-temp. [(<260C 
<500F)] 

RELIEF VALVE (E1-2/4/24/32/55/69/82) 

N  = NO RELIEF VALVE 
05  = Cracks at 50 +/-10 psi delta P 
07  = Cracks at 75 +/-10 psi delta P 
10  = Cracks at 100 +/-10 psi delta P 

12  = Cracks at 125 +/-10 psi delta P 
15  = Cracks at 150 +/-10 psi delta P 
17  = Cracks at 175 +/-10 psi delta P 
20  = Cracks at 200 +/-10 psi delta P 
 
RELIEF VALVE (E1-133/222):  
CAST IRON/CARBON STEEL 

N  = NO RELIEF VALVE 
05  = Full bypass at 20 to 50 psi 
08  = Full bypass at 51 to 80 psi 
13  = Full bypass at 81 to 130 psi 

20  = Full bypass at 131 to 200 psi 
 
RELIEF VALVE (E1-133/222): STAINLESS STEEL 

N  = NO RELIEF VALVE 
05  = Full bypass at 20 to 50 psi 
08  = Full bypass at 51 to 80 psi 
15  = Full bypass at 81 to 150 psi 
 
SHAFT 

S  = Standard shaft (no optional shaft selected) 
V  = Smaller shaft (matches mtg dims of Viking 

L/LQ/LL) 

14  = Close Coupled 143/5TC NEMA 
18  = Close Coupled 182/4TC NEMA 
21  = Close Coupled 213/5TC NEMA 
25  = Close Coupled 254/6TC NEMA 
 
SPECIALTY CODE 

Contact Factory 
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EXAMPLE: 

E1-32SSE /3ART /T C6H/10/S/000_CXXX X_BSDCSXXX_GYYY YRZZ_MXXXZHPYYYY_ZZZV XXHz_AAA/B/WEG  

 CERT  BASEPLATE 

_C 
CERTIFIED 

HYDRO 

TEST 
MATERIAL 

CERT 
PMI 

CERT 
PERFORMANCE 

TESTS _ 
BASEPLATE 

SELECTED 
BASEPLATE 

LENGTH 

REF _ 

GEAR 

REDUCER 

AND 

RATIO 

GEARBOX 

FRAME 

REF _ 
MOTOR 

FRAME 

SIZE 
MOTOR 

HP 
MOTOR 

SPEED 

(RPM) _ 
MOTOR 

VOLTAGE 
MOTOR 

FREQ. 

(HZ) _ 
MOTOR 

ENCLOSURE 

RATING / INVERTER 

DUTY / 
MOTOR 

MFG 

CODE 

 

X X X X 

 

BSDCS XXX 

 

GYYYY RZZ 

 

MXXX ZHP YYYY 

 

ZZZ XX 

 

BLANK 

 

Y 

 

XXX 
N A N P          EXP N  

W B  N          TEFC BLANK  

 C  W             

 D               
 

CERT CODES BASEPLATE CODES 

C = DENOTES CERTIFICATION(S) SELECTED 

 

CERTIFIED HYDRO TEST (WITNESS / NON-WITNESS) 

X  = Not Required 
N  = Certified Hydrostat Non-Witness 
W  = Certified Hydrostat Witness 
 
MATERIAL CERTIFICATION (NOT REQUIRED / 3.1 MAT’L CERTS  
FOR WETTED COMPONENTS) 

X  = Not Required 
A  = 3.1 Material Certs for Wetted Components 
B  = 3.1 Material Certs (Pressure Containing) w/Photo – MCM 
C  = 2.2 Material Report (Pressure Containing) - MR 

D  = 2.2 Material Report (Pressure Containing) w/Photo - MPT 
 
 
PMI CERTIFICATION (NOT REQUIRED / WETTED COMPONENTS  
NON-WITNESS / WETTED COMPONENTS WITNESS) 

X  = Not Required 
N  = Non-Witness 
 
PERFORMANCE TESTS 

X  = Not Required 

P  = Production Test Report (PTR) 
N  = Certified Performance Test (Non-Witness) 
W  = Certified Performance Test (Witness) 

BSDCS = DESIGNATES BASEPLATE SELECTED 

XXX = BASEPLATE LENGTH REFERENCE 

GYYYY = GEAR REDUCER SELECTED AND RATIO 

RZZ = GEARBOX FRAME REFERENCE 

MXXX = MOTOR FRAME SIZE 

ZHP = MOTOR HORSEPOWER 

 

YYYY_ZZZVXXHZ 

YYYY  = Motor Speed in RPM 
ZZZ  = Motor Voltage 
XX  = Motor frequency in Hz 
 

MOTOR ENCLOSURE RATING 

Blank  = no rating 
EXP  = Explosion Proof 
TEFC  = Totally Enclosed Fan Cooled 
 
B – INVERTER DUTY 

Y  = Yes 
N  = No 
Blank  = Not specified 
 
XXX – MOTOR MANUFACTURER CODE 
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S E C T I O N  3  

How It Works—Internal Gear Technology 

The E SERIES GEAR PUMP is a rotating, positive displacement pump. These drawings show the flow pattern through the pump 

upon its initial rotation. It is assumed that the pump has no fluid in it prior to its initial rotation. 

 

 
 
 

 
 
 
 
 
 

  
 
 

  
 
 
 

 
 

 

 
  

 

As the rotor continues to turn, the liquid is 

forced past the crescent-shaped area and 

moves toward the discharge port. 

 

As the rotor completes one complete 

rotation, the rotor and idler teeth interlock, 

forcing the liquid through the discharge of the 

pump. The pump may take several rotations 

to completely prime depending on the 

conditions of the application. 

3 4 

 

The shaded area indicates the liquid as it is 

drawn into the liquid inlet port of the pump. As 

the rotor turns, atmospheric pressure forces 

the liquid between the rotor teeth and idler 

teeth. The two arrows indicate the rotational 

direction of the pump. 

1 2 
 

As the rotor continues to turn, the liquid is 

forced through the crescent-shaped area of 

the wetted path. The crescent-shaped area 

divides the liquid and acts as a barrier 

between the inlet and discharge ports. 



 

1901-a00 9 

S E C T I O N  4  

Technical Information 

SIZES AVAILABLE  

Model Cast Iron/ Ductile Iron Port Sizes Carbon Steel Port Sizes1 Stainless Steel Port Sizes1 Pump Weight 

E1-2 N/A 1-1/2" NPT/ANSI/BSPT 1-1/2" NPT/ANSI/BSPT 24 kg (53 lb) 

E1-4 N/A 1-1/2" NPT/ANSI/BSPT 1-1/2" NPT/ANSI/BSPT 24 kg (53 lb) 

E1-24 2" NPT/ANSI1/BSPT 2" NPT/ANSI/BSPT - 3" ANSI 2" NPT/ANSI/BSPT - 3" ANSI 69 kg (152 lb) 

E1-32 2" NPT/ANSI1/BSPT 2" NPT/ANSI/BSPT - 3" ANSI 2" NPT/ANSI/BSPT - 3" ANSI 69 kg (152 lb) 

E1-55 3" ANSI1 - 4" ANSI1 3" ANSI - 4" ANSI 3" ANSI - 4" ANSI 139 kg (307 lb) 

E1-69 3" ANSI1 - 4" ANSI1 3" ANSI - 4" ANSI 3" ANSI - 4" ANSI 139 kg (307 lb) 

E1-82 3" ANSI1 - 4" ANSI1 3" ANSI - 4" ANSI 3" ANSI - 4" ANSI 139 kg (307 lb) 

E1-133 4" ANSI2 4" ANSI 4" ANSI 250 kg (552 lb) 

E1-222 6" ANSI2 6" ANSI 6" ANSI 270 kg (596 lb) 

1 Flanged connections meet Class 150# ANSI 

2 Flanged connections meet Class 125# ANSI  

 

PUMP SELECTION PERFORMANCE CRITERIA 

Model 

Nominal Pump Rating 

1,2Max. Discharge 

Pressure Max. Temperature Nominal Pump Rating 

1,2Max. Discharge 

Pressure Max. Temperature 

CAST IRON / DUCTILE IRON / CARBON STEEL STAINLESS STEEL 

rpm m3/h (gpm) bar (psig) Celsius (Fahrenheit) rpm m3/h (gpm) bar (psig) Celsius (Fahrenheit) 

E1-2 1,750 3.4 (15) 13.8 (200) 260° (500°) 1,150 2.3 (10) 10.3 (150) 260° (500°) 

E1-4 1,750 6.8 (30) 13.8 (200) 260° (500°) 1,150 4.5 (20) 10.3 (150) 260° (500°) 

E1-24 780 17.0 (75) 13.8 (200) 260° (500°) 640 12.5 (55) 10.3 (150) 260° (500°) 

E1-32 780 22.7 (100) 13.8 (200) 260° (500°) 640 18.2 (80) 10.3 (150) 260° (500°) 

E1-55 640 30.7 (135) 13.8 (200) 260° (500°) 520 25.0 (110) 10.3 (150) 260° (500°) 

E1-69 640 38.6 (170) 13.8 (200) 260° (500°) 520 31.8 (140) 10.3 (150) 260° (500°) 

E1-82 640 45.4 (200) 13.8 (200) 260° (500°) 520 36.3 (160) 10.3 (150) 260° (500°) 

E1-133 520 68.1 (300) 13.8 (200) 260° (500°) 520 68.1 (300) 10.3 (150) 260° (500°) 

E1-222 520 113.6 (500) 13.8 (200) 260° (500°) 520 113.6 (500) 10.3 (150) 260° (500°) 

1 Maximum pressure listed reflects maximum differential pressure and maximum allowable working pressure  

2 Consult factory for differential pressures below 1.4 bar (20 psig) 
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TEMPERATURE RATINGS 

 

 

  

FKM 

FEP-encapsulated 
FKM 

PFA-encapsulated 
Silicone 

FFKM 
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MAGNETIC-COUPLING STRENGTHS 
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RELIEF VALVE PERFORMANCE 

Optional integral relief valves provide pump protection from over-pressure conditions. While not intended for continuous use, internal 

relief valves protect the pump from closed discharge valves or other intermittent over-pressurization of the system.  

Depending on the size of the pump, you will get one of two relief valve designs, a non-externally adjustable or an externally adjustable 

relief valve. The design of the E1-2 thru E1-82 are spring-loaded and contain only three (3) parts. This design addresses the problem 

of over-pressurization by “cracking” (where the poppet lifts off the seat) at the nominal pressure -relief setting, allowing pumped fluid 

to recirculate internally from the discharge side back to the suction side. 

 

 

RELIEF VALVE – E1-2 THRU E1-82 MODELS 

 

 

In order to maintain the integrity of the relief valve setting, the E1-2 thru E1-82 relief valves are not adjusted by means of an external 

jack screw. Rather, seven (7) relief valve settings are fixed at the factory and adjusted by changing the poppet and spring 

combinations. See the pump designation system section for details on available E1 -2 thru E1-82 relief valve settings.  

The design of E1-133 and E1-222 is spring-loaded and externally adjustable. It addresses the problem of over-pressurization by 

initially cracking, and eventually full-bypassing at the nominal pressure-relief setting, allowing pump fluid to recirculate internally from 

the discharge side back to the suction side. 

 

 

RELIEF VALVE – E1-133 AND E1-222 MODELS 

 

 

To properly size the integral relief valve, it is important to understand the difference between crack pressure and full bypass 

pressure. 

Crack pressure is the pressure at which the poppet just begins to lift off the seat. This pressure is not affected by variations in fluid 

viscosity or pump speed. The pump will provide full flow rate at all pressures below the cracking pressure. E1 -2 through E-82 pressure 

relief valves are sized based on cracking pressure. 

Full bypass pressure is the pressure that occurs when 100% of the pump’s flow rate is bypassing internally through the valve and 

no flow is exiting the pump. E1-133 and E-222 pressure relief valves are sized based a full bypass pressure. 
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INTERNAL COOLING CIRCUIT 

This pump has an internal cooling circuit that circulates some of the pumped fluid through the magnet chamber. The circuit starts at 

the discharge port and ends at the suction port. This circuit has three functions: 

• Cool the inner magnets 

• Keep fluid in the magnet area from becoming stagnant 

• Lubricate and cool the rotor and idler bushings 

NOTE: Consult factory at low differential pressures to ensure proper cooling-path circulation. 

There are special plugs in the casing and head that must be in the correct position to complete the circuit:  

1. The casing needs to be vented on the DISCHARGE side. In some cases, this is done with an orifice plug that has a hole 
in it, positioned in the casing hole behind the DISCHARGE port. In other cases, this is done by leaving the casing hole 
behind the DISCHARGE port open. 

2. The casing block-off plug is solid (no hole). It belongs in the casing hole behind the SUCTION port. 

3. The head block-off plug is solid (no hole). It is only used in pumps that have no relief valve, and it belongs in the head 
hole on the DISCHARGE side. 

4. On pumps with an integral relief valve, the orifice plug hole is located at the bottom of the pilot hole for the spindle in t he 
head plate. This applies for pump sizes E1-2 to E1-82 only. There are no "head block-off" holes or ports needing to be 
changed when switching the rotation (Figure 2), only the casing. The orientation of the relief valve must be rotated 180 
degrees so that the spring/poppet portion of the valve is closest to the discharge port. 

 
 
  


















































































