
















































































4148-635 E3 Modulevel Displacer Level Transmitter

Dimensional specifications – inches (mm)

Cage Pressure Process Spring Dimension

Rating Conn. Size S.G. Range B C D E F G H J

0.23 – 0.54 6.75 9.31 9.31 3.19 7.00 3.00 3.00 + range 5.43
(171) (236) (236) (81) (178) (76) (76 + range) (138)

11⁄2" 0.55 – 1.09 4.75 7.31 7.31 3.19 7.00 3.00 3.00 + range 5.43
(121) (186) (186) (81) (178) (76) (76 + range) (138)

150#, 300# & 1.10 – 2.20 4.75 7.31 7.31 3.19 7.00 3.00 3.00 + range 5.43
(121) (186) (186) (81) (178) (76) (76 + range) (138)

600# ANSI
0.23 – 0.54 6.75 9.31 9.31 3.31 7.13 3.00 3.00 + range 5.43

(171) (236) (236) (84) (181) (76) (76 + range) (138)

2" 0.55 – 1.09 4.75 7.31 7.31 3.31 7.13 3.00 3.00 + range 5.43
(121) (186) (186) (84) (181) (76) (76 + range) (138)

1.10 – 2.20 4.75 7.31 7.31 3.31 7.13 3.00 3.00 + range 5.43
(121) (186) (186) (84) (181) (76) (76 + range) (138)

900# ANSI
11⁄2" 0.55 – 1.09 6.75 9.31 9.31 3.19 7.00 3.00 3.00 + range 5.43

(171) (236) (236) (81) (178) (76) (76 + range) (138)

2" 0.55 – 1.09 6.75 9.31 9.31 3.31 7.13 3.00 3.00 + range 5.43
(171) (236) (236) (84) (181) (76) (76 + range) (138)

1500# ANSI
11⁄2" 0.55 – 1.09 6.75 9.31 9.31 4.00 7.87 3.44 3.44 + range 9.08

(171) (236) (236) (102) (200) (87) (87 + range) (231)

2" 0.55 – 1.09 6.75 9.31 9.31 4.38 8.81 3.44 3.44 + range 10.08
(171) (236) (236) (111) (224) (87) (87 + range) (256)

2500# ANSI
11⁄2" 0.55 – 1.09 6.75 9.31 9.31 4.00 9.00 3.44 3.44 + range 10.21

(171) (236) (236) (102) (229) (87) (87 + range) (259)

2" 0.55 – 1.09 6.75 9.31 9.31 4.38 9.81 3.44 3.44 + range 11.08
(171) (236) (236) (111) (249) (87) (87 + range) (281)

“A” Dimension Fourth Digit of Model Number

Cage Press. Rating Head Flange Size A, B, C D, E, F J, K, L M, N, P

3" 16.97 24.97 12.97 20.97
(431) (634) (329) (533)

150# ANSI 4" 16.97 24.97 12.97 20.97
(431) (634) (329) (533)

6" 17.03 25.03 13.03 21.03
(433) (636) (331) (534)

3" 17.16 25.16 13.16 21.16
(436) (639) (334) (537)

300# ANSI 4" 17.28 25.28 13.28 21.28
(439) (642) (337) (541)

6" 17.47 25.47 13.47 21.47
(444) (647) (342) (545)

3" 17.53 25.53 13.53 21.53
(445) (648) (344) (547)

600# ANSI 4" 17.78 25.78 13.78 21.78
(452) (655) (350) (553)

6" 18.16 26.16 14.16 22.16
(461) (664) (360) (563)

3" 17.78 25.78 13.78 21.78
(452) (655) (350) (553)

900# ANSI 4" 18.03 26.03 14.03 22.03
(458) (661) (356) (560)

6" 18.47 26.47 14.47 22.47
(469) (672) (368) (571)

1500# ANSI
4" 18.41 26.41 14.41 22.41

(468) (671) (366) (569)

6" 19.53 27.53 15.53 23.53
(496) (699) (394) (598)

2500# ANSI
4" 19.28 27.28 15.28 23.28

(490) (693) (388) (591)

6" 20.53 28.53 16.53 24.53
(521) (725) (420) (623)
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TRANSMITTER – ELECTRONICS (see opposite page)

MOUNTING AND CHAMBER MATERIALS

SPECIFIC GRAVITY AND PROCESS TEMPERATURE

LEVEL RANGE

3.7 Model Numbers

3.7.1 E3x for Non-Steam Service

E 3

CHAMBER PRESSURE CLASS

E 3 Standard Construction Electronic Modulevel

Flanged top � Cage side/bottom Cage side/side
steel 316 SS steel 316 SS � steel 316 SS �

A B C D E F

Integral or Remote Transmitter Mounting
1 & 4 1 & 4 1 & 4 1 & 4 3 & 6 Use with Mounting/Temp. codes (9th Digit)

+300° F
(+150° C)

+400° F
(+200° C)

+450° F
(+230° C)

+550° F
(+290° C)

+600° F
(+315° C) maximum process temperature

J A M D M 0.23 – 0.54 specific gravity (up to 600 lbs)
K B N E N 0.55 – 1.09 specific gravity (all pressures)
L C P F P 1.10 – 2.20 specific gravity (up to 600 lbs)

All Pressures 600# or below
14 32 48 60 72 84 96 108 120 Inches
356 813 1219 1524 1829 2134 2438 2743 3048 mm
A B C D E F G H I Code

DESIGN TYPE

PROCESS CONNECTION SIZE & TYPE

External Cage Top Mount
Type

11⁄2" 2" 3" 4" 6"
A E n/a n/a n/a NPT
R F n/a n/a n/a SW
P Q G H K Flange

ANSI Flange rating
150# RF 300# RF 600# RF 900# RF 1500# RF � 2500# RF ��

3 4 5 6 7 8
� Pressure rating limited by enclosing tube to 5150 psi @ 100°F
� For stainless steel construction on 1500# and 2500# models, consult factory

� Adjustable 8-foot hanger cable, part number 32-3110-001, required when
distance from flange face to top of displacer must be greater than 7.31".

� Bolting material is alloy steel.
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Integral Mount

Maximum Process Temperature
Use with Specific Gravity and
Process Temperature codes (4th Digit):

1 +550° F (+290° C) J, K, L, A, B, C, M, N, P, D, E, F
3 +551° to +600° F (+291° to +315° C) M, N, P

Remote Mount (FM & CSA only)

Maximum Process Temperature
Use with Specific Gravity and
Process Temperature codes:

4 +550° F (+290° C) J, K, L, A, B, C, M, N, P, D, E, F
6 +551° to +600° F (+291° to +315° C) M, N, P

MOUNTING/TEMPERATURE

E 3 H

XXX XXXX (see previous page)

3.7.1 E3x for Non-Steam Service - Transmitter Electronics

Housing Material/Conduit Entry/Approval 9th Digit
1 Cast aluminum, FM/CSA XP, 3⁄4" NPT 1,3,4,6
2 Cast aluminum, FM XP, M20 1,3,4,6
3 Cast stainless steel, FM/CSA XP, 3⁄4" NPT 1,3,4,6
4 Cast stainless steel, FM XP, M20 1,3,4,6
5 Cast aluminum, FM/CSA IS, 3⁄4" NPT 1,3,4,6
6 Cast aluminum, FM IS, M20 1,3,4,6
7 Cast stainless steel, FM/CSA IS, 3⁄4" NPT 1,3,4,6
8 Cast stainless steel, FM IS, M20 1,3,4,6
A Cast aluminum, ATEX/IEC IS, 3⁄4" NPT 1,3
B Cast aluminum, ATEX/IEC IS, M20 1,3
C Cast stainless steel, ATEX/IEC IS, 3⁄4" NPT 1,3
D Cast stainless steel, ATEX/IEC IS, M20 1,3
E Cast aluminum, ATEX/IEC XP, 3⁄4" NPT 1,3
F Cast aluminum, ATEX/IEC XP, M20 1,3
G Cast stainless steel, ATEX/IEC XP, 3⁄4" NPT 1,3
H Cast stainless steel, ATEX/IEC XP, M20 1,3

HOUSING MATERIAL/CONDUIT ENTRY/APPROVAL

H 4-20 mA/HART, SIL 2
OUTPUT/SIL RATING
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TRANSMITTER – ELECTRONICS (see opposite page)

SPECIFIC GRAVITY AND PROCESS TEMPERATURE

LEVEL RANGE

3.7.2 E3x for Steam Service

E 3

E 3 Standard Construction Electronic Modulevel

All Pressures 600# or below
14 32 48 60 72 84 96 108 120 Inches
356 813 1219 1524 1829 2134 2438 2743 3048 mm
A B C D E F G H I Code

DESIGN TYPE

CHAMBER PRESSURE CLASS

PROCESS CONNECTION SIZE & TYPE

External Cage Top Mount
Type

11⁄2" 2" 3" 4" 6"
A E n/a n/a n/a NPT

R F n/a n/a n/a SW

P Q G H K Flange

ANSI Flange rating

150# RF 300# RF 600# RF 900# RF 1500# RF � 2500# RF ��

3 4 5 6 7 8

� Pressure rating limited by enclosing tube to 5150 psi @ +100°F
� For stainless steel construction on 1500# and 2500# models, consult factory

MOUNTING AND CHAMBER MATERIALS

Flanged top � Cage side/bottom Cage side/side
steel 316 SS steel 316 SS � steel 316 SS �

A B C D E F

� Adjustable 8-foot hanger cable, part number 32-3110-001, required when
distance from flange face to top of displacer must be greater than 7.31".

� Bolting material is alloy steel.

Integral
or

Remote
Integral Remote

Integral
or

Remote
Integral Remote Transmitter Mounting

1 & 4 2 5 2 & 5 3 6 Use with Mounting/Temp. codes (9th Digit)

+300° F
(+150° C

+400° F
(+200° C)

+400° F
(+200° C)

+450° F
(+230° C)

+500° F
(+260° C)

+500° F
(+260° C) maximum process temperature

K B K N E N 0.55 - 1.09 specific gravity (all pressures)
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H 4-20 mA/HART, SIL 2

Integral Mount

Maximum Process Temperature
Use with Specific Gravity and
Process Temperature codes (4th Digit):

1 +300° F (+150° C) K
2 +301° to +450° F (+151° to +230° C) B, N
3 +451° to +500° F (+231° to +260° C) E

Remote Mount (FM & CSA only)

Maximum Process Temperature
Use with Specific Gravity and
Process Temperature codes (4th Digit):

4 +300° F (+150° C) K
5 +301° to +450° F (+151° to +230° C) B, K, N
6 +451° to +500° F (+231° to +260° C) E, N

OUTPUT/SIL RATING

MOUNTING/TEMPERATURE

E 3 H

3.7.2 E3x for Steam Service - Transmitter Electronics

Housing Material/Conduit Entry/Approval 9th Digit
1 Cast aluminum, FM/CSA XP, 3⁄4" NPT 1,2,3,4,5,6
2 Cast aluminum, FM XP, M20 1,2,3,4,5,6
3 Cast stainless steel, FM/CSA XP, 3⁄4" NPT 1,2,3,4,5,6
4 Cast stainless steel, FM XP, M20 1,2,3,4,5,6
5 Cast aluminum, FM/CSA IS, 3⁄4" NPT 1,2,3,4,5,6
6 Cast aluminum, FM IS, M20 1,2,3,4,5,6
7 Cast stainless steel, FM/CSA IS, 3⁄4" NPT 1,2,3,4,5,6
8 Cast stainless steel, FM IS, M20 1,2,3,4,5,6
A Cast aluminum, ATEX/IEC IS, 3⁄4" NPT 1,2,3
B Cast aluminum, ATEX/IEC IS, M20 1,2,3
C Cast stainless steel, ATEX/IEC IS, 3⁄4" NPT 1,2,3
D Cast stainless steel, ATEX/IEC IS, M20 1,2,3
E Cast aluminum, ATEX/IEC XP, 3⁄4" NPT 1,2,3
F Cast aluminum, ATEX/IEC XP, M20 1,2,3
G Cast stainless steel, ATEX/IEC XP, 3⁄4" NPT 1,2,3
H Cast stainless steel, ATEX/IEC XP, M20 1,2,3

HOUSING MATERIAL/CONDUIT ENTRY/APPROVAL

XXX XXXX (see previous page)
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Accuracy The closeness of agreement between the result of
measurement and the true value of the measure (inaccuracy
equals the maximum positive and negative % deviation over
the total span).

ANSI American National Standards Institute.

ATEX ATmospheres EXplosive European regulations
governing the use of equipment installed in hazardous
locations.

CE Conformité Européene Standards and performance
criteria for the new European Union.

CSA Canadian Standards Association Canadian, third
party agency that qualifies the safety of electrical equipment.

Damping The imposed delay between level change and the
corresponding output signal change; often used to smooth
unwanted output variations.

Default Screens The initial position of the menu structure
that displays the primary measurement values of
Level/IfcLevel/SpecGrav, %Output, Loop and to which it
returns after 5 minutes of inactivity.

Diagnostics Three levels of error messages; Fault, Warning
and Information.

Displacer A sensing element that is heavier than the liquid
in which it is used and provides the volume necessary to vary
the buoyancy force acting on the unit.

DVM/DMM Digital Volt Meter/Digital Multimeter.

Electromagnetic Energy The radiation that travels through
space as electric and magnetic fields varying with position and
time. Examples in increasing frequency: radio waves,
microwave, infrared light, visible light, ultraviolet light,
x-rays, gamma waves, and cosmic waves.

EM See Electromagnetic Energy.

EMI Electromagnetic Interference Electrical noise caused
by electromagnetic fields that may affect electrical circuits,
particularly low-power electronic devices.

EN European Normal Committee guidelines in EC coun-
tries that take precedence over local and/or country guide-
lines.

Enclosing Tube Non-flexing pressure boundary component
that isolates the process from the electronics.

ENV Preliminary EN guidelines, or pre-standards.

ESD Electrostatic Discharge The release of stationary elec-
trical energy which can cause damage to electronic compo-
nents.

Explosion-Proof Enclosure An enclosure designed to with-
stand an explosion of gas or vapor within it and prevent the
explosion from spreading outside the enclosure.

Factory Sealed A third-party-approved Explosion Proof seal
installed in the unit during manufacturing. This
alleviates the end user from installing an external XP
seal adjacent (within 18") to the device.

Fault The highest level in the hierarchy of diagnostics
annunciating a defect or failure in circuitry or software that
preclude reliable measurement. The current (mA) value unit
defaults to 3.6, 22, or Hold and a message is displayed on the
rotating screen. Further information can be obtained by view-
ing the Status or Diagnostic (Factory Menu) screens.

Feedthrough A small connecting cavity between the main
housing compartments, carrying the cable that supplies the
operating energy to the measurement circuitry and returns the
output value proportional to the level.

FM Factory Mutual American, third party agency that
qualifies the safety of electrical equipment.

Four Wire An electronic instrument design that uses
one set of wires to supply power (120/240 VAC, 24 VDC)
and another set to carry the process measurement signal
(4–20 mA). Also called Line Powered.

FSK Frequency Shift Keying.

Ground An electrical connection to the Earth’s potential
that is used as a reference for the system and electrical safety.

Grounded A state where no electrical potential exists
between the ground (green) connection on the transmitter
and the Earth or system ground.

HART Highway Addressable Remote Transducer.
Protocol that uses the Bell 202 frequency shift keying (FSK)
method to superimpose low level frequencies (1200/2000 Hz)
on top of the standard 4–20 mA loop to provide digital
communication.

HART ID See Poll Address.

Hazardous Area An area where flammable gases or vapors
are or may be present in the air in quantities sufficient to
produce explosive or ignitable mixtures.

IEC International Electrotechnical Commission Organization
that sets international standards for electrical devices.

Increased Safety Designs and procedures that minimize
sparks, arcs, and excessive temperatures in hazardous areas.
Defined by the IEC as Zone 1 environments (Ex e).

Inductor A coil across which a voltage is induced as a result
of the variation of the current through the coil.

Information (message) The lowest level in the hierarchy of
diagnostic conditions providing operational factors that are
not critical to measurement. Further information can be
obtained by viewing the Status or Diagnostic (Factory Menu)
screens.

Interface: Electrical A boundary between two related,
electronic circuits.

Interface: Process A boundary between two or more
immiscible liquids.

Intrinsically Safe Ground A very low resistance connecting
to a ground, in accordance with the National Electrical Code
(NEC, ANSI/NFPA 70 for FMRC), the Canadian Electrical
Code (CEC for CSA), or the local inspector.

Glossary
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Intrinsic Safety A design or installation approach that limits
the amount of energy that enters a hazardous area to elimi-
nate the potential of creating an ignition source.

Level The present reading of the height of material in a vessel.

Linearity The worst case error calculated as a deviation
from a perfect straight line drawn between two calibration
points.

Line Powered See Four Wire.

Loop The present reading of the 4–20 mA current output.

Loop Powered See Two Wire.

Loop Resistance The total value of the resistance in a two-
wire loop including equipment and wiring.

Low Voltage Directive A European Community require-
ment for electrical safety and related issues of devices using
50–1000 VDC or 75–1500 VAC.

LVDT Linear Variable Differential Transformer This is the
mechanism by which the Electronic Modulevel measures liq-
uid level. This type of transformer compares the currents
induced in two secondary windings to determine the position
of the transformer core and, therefore, the liquid level.

Measured Value The typical measurement values used to
track the level of a process: Level, % Output and Loop.

Media The liquid material being measured by the level
transmitter.

Multidrop The ability to install, wire, or communicate with
multiple devices over one cable. Each device is given a unique
address and ID.

Non-hazardous Area An area where no volatile mixtures of
vapors/gas and oxygen will be found at any time. Also called
General Purpose Area.

Non-incendive A circuit in which any arc or thermal effect
produced, under intended operating conditions of the equip-
ment or due to opening, shorting, or grounding of field
wiring, is incapable, under specific test conditions, of igniting
the flammable gas, vapor, or dust-air mixture.

Password A numerical value between 0 and 255 that pro-
tects stored configuration data from unauthorized manipula-
tion.

Percent (%) Output The present reading as a fraction of
the 16mA scale (4–20mA).

Poll Address (HART ID) A number between 1 and 15
which sets an address or location of a device in a multi-drop
loop. Poll address for single device configuration is 0.

Primary Winding The inductor within a transformer to
which the voltage source is connected and which, as a result,
produces the magnetic field.

QuickStart The essential information needed for the
E3 Modulevel to be installed, wired and calibrated.

Range The maximum value to which the control may sense
level. In the case of the Modulevel, this value is limited to the
physical size of the displacer.

Repeatability The maximum error between two or more
output readings of the same process condition.

RFI Radio Frequency Interference Electrical noise that can
have an adverse affect on electrical circuits, particularly low-
power devices.

Secondary Winding The inductor within a transformer in
which current is induced by the magnetic field of the primary
winding.

Span The whole or some portion of difference between the
upper and lower limits of the range, which is chosen by the
user.

Specific Gravity (SG) The ratio of the density of a material
to the density of water at the same conditions.

Status The current state of the transmitter’s diagnostics;
screen updates every 10 seconds.

Stilling Well A device, usually a tube or pipe, which encloses
the sensing element of a level control in order to protect it
from and minimize the effects of turbulence in the vessel. To
ensure that the level in the well is identical to that outside the
well, it must have vent holes included near the top to allow
escape of vapor trapped above the liquid level.

Transformer An electrical device which transfers electrical
energy from a primary winding to one or more secondary
windings by magnetic induction (no electrical contact)

Trim 4/Trim 20 Built-in system capability to fine tune the
4 mA and 20 mA points so the transmitter output
corresponds exactly to user’s meter, DCS input, etc.

Two Wire An electrical instrument design that uses one set
of wires to provide both the supply power and process meas-
urement signal. The process measurement is achieved by vary-
ing the current of the loop. Also called Loop Powered.

Units The engineering units used to measure the level in
the system.

Warning (message) The second level in the hierarchy of
Diagnostics annunciating conditions that are not fatal but
may affect measurement. A message will occur on the main
(rotating) screen when a Warning is detected but will not
affect output current. Further information can be obtained
by viewing the Status or Diagnostic screens.
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Service Policy

Owners of Magnetrol controls may request the return of a
control or any part of a control for complete rebuilding or
replacement. They will be rebuilt or replaced promptly.
Controls returned under our service policy must be
returned by Prepaid transportation. Magnetrol will repair
or replace the control at no cost to the purchaser (or owner)
other than transportation if:

1. Returned within the warranty period; and
2. The factory inspection finds the cause of the claim to

be covered under the warranty.

If the trouble is the result of conditions beyond our control;
or, is NOT covered by the warranty, there will be charges
for labor and the parts required to rebuild or replace the
equipment.

In some cases it may be expedient to ship replacement
parts; or, in extreme cases a complete new control, to
replace the original equipment before it is returned. If this
is desired, notify the factory of both the model and serial
numbers of the control to be replaced. In such cases, credit
for the materials returned will be determined on the basis of
the applicability of our warranty.

No claims for misapplication, labor, direct or consequential
damage will be allowed.

For Technical Support contact one of the offices listed
below.

Return Material Procedure

So that we may efficiently process any materials that are
returned, it is essential that a “Return Material
Authorization” (RMA) number be obtained from the
factory, prior to the material’s return. This is available
through a Magnetrol local representative or by
contacting the factory. Please supply the following
information:

1. Company Name
2. Description of Material
3. Serial Number
4. Reason for Return
5. Application

Any unit that was used in a process must be properly
cleaned in accordance with OSHA standards, before it is
returned to the factory.

A Material Safety Data Sheet (MSDS) must accompany
material that was used in any media.

All shipments returned to the factory must be by prepaid
transportation.

All replacements will be shipped F.O.B. factory.

NOTE: See Electrostatic Discharge Handling Procedure on
page 7.

NOTE: If unit needs to be returned, the displacer must be
secured to prevent damage in transit.

ASSURED QUALITY & SERVICE COST LESS

5300 Belmont Road • Downers Grove, Illinois 60515-4499 • 630-969-4000 • Fax 630-969-9489 • www.magnetrol.com
145 Jardin Drive, Units 1 & 2 • Concord, Ontario Canada L4K 1X7 • 905-738-9600 • Fax 905-738-1306
Heikensstraat 6 • B 9240 Zele, Belgium • 052 45.11.11 • Fax 052 45.09.93
Regent Business Ctr., Jubilee Rd. • Burgess Hill, Sussex RH15 9TL U.K. • 01444-871313 • Fax 01444-871317
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