
DeltaMass MT Series
Magnetic Flow Tubes

Features 

• Suitable for dredging and 
mining slurries, waste 
treatment sludge, kaolin, lime 
mud and high consistency pulp

• Non-intrusive density and 
volumetric flow sensing 
integrated into one flow tube

• Ultra low gamma ray density 
sensor with high sensitivity 
scintillation detector

• UniMag sensors contain 
reference coils, which means 
automatic compensation of 
ambient / media temperature

• Flow sensors can be replaced 
in the field

• Conical beam directed across 
slurry / solids to measure 
average density

• Accurate density 
measurement, even with non-
homogeneous media

• Non-full pipe detection using 
two separate technologies

• Multi-parameter outputs

• Optional flow tube sampling 
port

• No license required in the 
USA

EMCO's DeltaMass Mass Flow & Density Sensor consists of a patented UniMag Flow Tube, density sensor and 4411e Transmitter.   
The DeltaMass measures dry tons per hour, percent solids and velocity, and is suitable for mass flow production metering.

The DeltaMass MT Mass Flow & Density Sensor.

The DeltaMass flow meter combines a UniMag magnetic flow meter and a low 

level gamma ray density sensor in one unique package to accurately measure 

mass flow of liquids with dissolved and undissolved solids in pipes 4” to 18” 

(100mm to 450mm). The DeltaMass has no moving parts or vibrating tubes 

and is easy to service in the field.

Volumetric flow rate and and density measurements are processed in a 

remote 4411e transmitter and X99 microprocessor. The X99 continuously 

calculates and displays the mass flow rate, density, specific gravity and percent 

solids in any desired engineering unit.
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A Combined Density and Flow Sensor
Low Level Densitometer Source

The source intensity of the densitometer is so low that no operating 

license, wipe tests, surveys or special training is necessary

The densitometer incorporates ultra sensitive scintillation detectors 

which allow slurry density to be measured with typical accuracy of  

± 0.5% of span

The source sends a collimated beam through the flow tube and 

process media to the detector; gamma rays are beamed into the flow 

cross sectional area to measure the average density of the slurry

The output of the scintillation detector will respond to changes in the 

beam intensity due to change in the media density

The signal measured by the detector is sent to the microprocessor 

transmitter

The microprocessor includes intelligent electronics for the densitometer, 

as well as an integral 4411e transmitter used to generate the volumetric 

flow measurement

True Field Repairabil ity of Flow Sensors

Flow sensors can be replaced in the field, meaning minimal downtime 

and no need to ship the flow tube back to the manufacturer

Spare sensors can be kept in stock for easy replacement if needed

Output continues if one sensor fails, with 2% to 3% of rate typical 

accuracy

Costly bypass pumping is unnecessary since sensors can be removed 

and immediately replaced
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Specifications
System Accuracy1 ± 1% of mass flow rate (or better) typical for a media density variation of ± 20% and > 1.5 fps (0.45 m/s)

± 0.015 fps (± 0.0045 m/s) for < 1.5 fps (0.45 m/s)

System Repeatability ± 0.5% of span

Media Conductivity > 3 µS/cm

Flow Meter Environmental 
Rating

NEMA 4X and IP65

Maximum Cable Length 50 feet (15m) is standard supply; special order is 100 feet (30m)

Maximum Scintillation 
Temperature2 150°F (65°C)

Gamma Source3 Cesium CS-137 (maximum 900 microCuries / 33.3 M Bq)
or Cobalt CO-60 (maximum 200 microCuries / 7.4 M Bq), depending on application

Microprocessor Transmitter The X99 microprocessor based transmitter is separate from the 4411e transmitter. All electronics are 
contained in NEMA 4 enclosures. Refer to separate specification for more information.

For media such as ferric chloride, ferric sulphate (odophos), high temperature paper mill liquors, lime mud or similar high conductivity media, flow 
meter performance can be adversely affected. Consult EMCO for these types of applications.
This sensor is on the outside of the flow tube, which should be thermally insulated as necessary if media temperature is > 150ºF. Consult EMCO or an 
authorized representative for more information.
Levels are so low that a license, wipe tests or surveys are deemed unnecessary by the U.S. Nuclear Regulatory Commission. The minimum requirements 
regarding levels of radiation are: 
     ≤ 5 mRem/h at 2” from source 
     ≤ 0.5 mRem/h at 12” from source 
Other countries have similar arrengements but the appropriate regulatory agency should be consulted.

Differential Specific Gravity (S.G.) Selection

The gamma ray source selection is dependent on the flow tube size and the differential (∆) specific gravity range that is to 
be measured. The ∆ S.G. is calculated by subtracting the minimum S.G. value from the maximum S.G. value of the media 
being measured. The DeltaMass selection code shown below is used in the ordering code to specify the Differential S.G. 
selection. Please also advise a) Dry Solids S.G. Range and b) Maximum % Dry Solids.

Pipe Size Minimum ∆ S.G. 
Small Spans

DeltaMass 
Selection Code

Minimum ∆ S.G. 
Large Spans

DeltaMass 
Selection CodeInches mm

4 100 0.15 A 0.30 B

6 100 0.15 A 0.03 B

8 200 0.10 C 0.20 B

10 250 0.10 C 0.20 D

12 300 0.08 C 0.15 D

14 350 0.08 C 0.15 D

16 400 0.05 C 0.10 D

18 450 0.05 C 0.10 D

1.

2.

3.
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Dimensions and Weights 
4” to 8” (100mm to 200mm)

DeltaMass Size Dimension F Dimension G Dimension H Dimension W Weight

Inches mm Inches mm Inches mm Inches mm Inches mm lb kg

4 100 12.0 305 15.9 404 6.8 173 20.0 500 105 48

5 125 12.0 305 16.4 417 7.3 185 21.0 525 117 54

6 150 12.0 305 17.0 432 7.8 198 22.0 550 125 57

8 200 18.0 457 18.0 457 8.8 224 25.0 640 205 93

Junction Box

Detector

Flowmeter

Source Holder

Flow
Meter

G H

A

6.42

2.50

F

F/2

W

4.00”

(100 mm)
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Dimensions and Weights 
10” to 18” (250mm to 450mm)

DeltaMass Size Dimension F Dimension G Dimension H Dimension W Weight

Inches mm Inches mm Inches mm Inches mm Inches mm lb kg

10 250 18.0 457 19.0 483 8.0 203 27.0 685 255 116

12 300 18.0 457 20.0 508 9.0 230 29.0 735 326 148

14 350 18.0 457 20.6 523 9.6 245 31.0 790 360 164

16 400 20.0 508 21.6 550 10.6 270 34.0 865 515 234

18 450 20.0 508 22.6 574 11.6 295 36.0 610 540 245

Junction
Box

Detector

Flowmeter

Source Holder

Flow Meter

G H

A

6.42 0.64

F

F/2

W

4.00”

(100 mm)
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Model and Suffix Codes
Category Suffix Codes

Model

DeltaMass MT Mass Flow & Density 
Sensor Flow Tube with Remote X99 
Microprocessor in a NEMA 4 Enclosure 
and Remote 4411e Transmitter

MT

Nominal Size

4” to 18” (100 to 450mm) 04 - 18

Special1 OS

Differential Specific Gravity Selection

Small Spans, 4 and 6 Inch Pipes A

Large Spans, 4 and 8 Inch Pipes B

Small Spans, 8 and 18 Inch Pipes C

Large Spans, 10 and 18 Inch Pipes D

Special1 S

Flowtube / Flange Material

Carbon Steel C

Schedule 40 Stainless Steel with Carbon 
Steel Flanges A

Special1 S

Sensor Materials, Gaskets, Electrode Seals

PVDF Sensors, Elastomer Gaskets, Viton 
Seals E

PVDF Sensors, Teflon Gaskets, Viton Seals2 D

PEEK Sensors, Klinger Gaskets, Chemraz 
Seals K

Polyurethane Sensors, Elastomer Gaskets, 
Viton Seals (for > 16” / 400mm Diameter) P

Concave Polyurethane Sensors, Elastomer 
Gaskets, Viton Seals (for > 16” Diameter)3 C

Concave UHMPE Sensors, Elastomer 
Gaskets, Viton Seals3 U

Electrodes

AISI 316 Stainless Steel T

Hastelloy B B

Hastelloy C C

Titanium I

Tantalum A

Monel M
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Category Suffix Codes

Flowtube Liners and Coatings

Fusion Bonded Epoxy Coating Inside and 
Outside X

Ryton Coating Inside, Epoxy Enamel 
Outside4 R

Heavy Duty Polyurethane Inside, Epoxy 
Enamel Outside5 M

Tefzel (ETFE) Inside and Outside6 Z

No Coating Inside, Fusion Bonded Epoxy 
Outside7 N

Special1 S

Installation

50 Foot (15m) Cable Pair NEMA 4X and 
IP65 W

Special1 S

Process Connections

ANSI 150rf 1

ANSI 300rf 2

AWWA FF (Specify Class) 3

DIN / BS4504 PN68 4

DIN / BS4504 PN108 5

DIN / BS4504 PN168 6

JIS 10krf 7

BS / AS2129 Table D 8

BS / AS2129 Table E 9

Plain Ends C

Special1 S

Options

Pre-Amplifier9 A

Extra-Long 316 Stainless Steel Electrodes10 B

Extra Length Cables (Over 50 feet / 15m) E

Special Lay Length L

No Options O

Special1 S

Coil Supply

120V Supply A

230V Supply B

MT 08 B C E T M W 1 A A
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Viton® is a registered trademark of DuPont Dow Elastomers L. L. C.

All special orders must include a complete 

description along with the ordering 

code. Always use the “Special” option for 

combinations.

For > 14” diameters, consult EMCO.

Use concave sensors only with very abrasive 

media with internally uncoated flow tubes 

as a lower cost alternative to M liners.

Ryton coating is used for lime muds, paper 

pulp and similar media normally found in 

the paper industry. We recommend Ryton 

coating as follows: 

  •  Maximum 220ºF (104ºC): Use K 

     sensors with B or C electrodes and 

     grounding

Recommended for mining slurries and 

similar fluids. Please include internal pipe 

diameter of mating pipe so the flow tube 

can be made to match.

Tefzel is a fusion bonded ETFE, similar to 

Teflon. It is intended for use with acids or 

similar non-abrasive but corrosive media.

Non-internally coated flow tubes are 

intended for use with concave sensors, 

normally up to 16” flow tube diameter, 

for highly abrasive media. The wear rate 

of the sensor equals the wear rate of the 

flow tube. This is a lower cost alternative 

to M liners, but service life is typically 25% 

less than with an M liner. The internal 

diameter must match the i.d. of the mating 

pipe work.

Process connection options 4, 5 and 6 have 

the same dimensions up to 6” (150mm).

A pre-amplifier is required in the junction 

box for media conductivity < 5 µS/cm or 

for cables greater than 150 feet (50m).

Extra-long electrodes are provided for 

coating application option.
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