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For almost a century, ROOTS®
meters have been used for billing of
commercial and industrial gas loads.
Accuracy, dependability, and low
maintenance are of key importance
in custody transfer measurement
applications. The time-proven
ROOTS® meter is the preferred
rotary positive displacement gas
meter in distribution, transmission
and production segments for
accurate measurement of gas

from the well to the burner.

To meet the evolving needs of our
customers, our product line has
expanded to include a large variety of
control and measurement equipment.
ROOTS Meters & Instruments is
much more than just a meter
supplier. We offer a wide range of

ROOTS® products and services.






Rotary Meters

Electronic
Instrumentation

Transfer Provers

Product
Remanufacturing
Services

Test Equipment

Meter Stations

Meter Sets

Meter Set Components

On-Site Field Training
Courses

Factory Training
Schools




The ROOTS® Meter Advantage

Proven Accuracy
e \olumetric accuracy is permanent and non-adjustable

e Measuring characteristics established by the precision machined contours of
non-wearing fixed and rotating parts

e Durable components ensure a long life expectancy under normal operating conditions
e Wide rangeability is maintained throughout the meter’s operating range,
regardless of pressure and flow

Meters For Commercial & Industrial Applications
* Line Mount Meters

e Foot Mount Meters
e High Pressure Meters

Magnetically Coupled Accessory Units
e |arge variety of readout and output options

e Non-pressurized and interchangeable modular design simplifies conversion
between meter versions

e Permanently lubricated Series 3 Accessories combine a long life expectancy
with a reduction in maintenance

e Commonality of Series 3 Accessory components reduces inventory requirements

Full Line of Electronic Instrumentation
e Pressure (P), Temperature (T), and PT Correctors

e Temperature or Temperature with Fixed Pressure Factor (FF) Compensators

Solid State Pulsers to interface with Automated Meter Reading (AMR) devices and
for remote readings

e |oggers for Pressure, Volume and Temperature

Customer Service

Our unsurpassed customer service is provided through the combined efforts of our Customer Service, Technical
Support, and Product Services Departments. Each department takes pride in their ability to deliver courteous
and professional care to all customers in a timely manner. As described below, the departments are structured
to efficiently support all customer service requirements:

e (Customer Service representatives for inquiries and order placement
e Technical Services staff for product application assistance and training
e Product Services Department for remanufacturing and testing services



The ROOTS® Meter Operating Principle

The ROOTS® meter is designed to measure the volume of gases and gas mixtures with a high
degree of accuracy. The industry accepted rotary type positive displacement operating principle
ensures permanent, non-adjustable accuracy by using precision machined two-lobe impellers
encased within a rigid measuring chamber.

Unlike other meter types, measurement accuracy is not affected by changes in gas specific gravity,
pressure, or fluctuating flow. ROOTS® meters may be used from a few ounces to full capacity up to
the meter's maximum pressure rating with highly accurate measurement over a wide operating
range. This equates to a lower total cost.

The condition of a ROOTS® rotary meter can be verified by performing a differential rate test while
the meter is still in service. This simple and cost-effective preventive maintenance procedure
contributes to a significant reduction in the wholelife cost of the meter.

Precision machined for exceptional accuracy

As shown in the picture, two contra-rotating impellers of two-lobe or “figure 8”
contour are encased within a rigid measuring chamber, with inlet and outlet
connections on opposite sides. Precision machined timing gears keep the
impellers in correct relative position. Optimal operating clearances between the
impellers, cylinder and headplates provide a continuous, non-contacting seal.

ROOTS® Meter Product Line

A complete line of rotary meter sizes are available to measure a wide range of gas volumes for the
majority of commercial and industrial applications in custody transfer applications. Refer to the
Meter Sizing Chart in this brochure to determine the correct meter size for cost effectiveness and
accurate measurement.

ROOTS® meters are suitable for handling most types of clean, common gases at either constant or
varying flow rates and pressure. They are ideal for applications throughout the meter’s operating
range, from a few ounces to full maximum allowable operating pressure.

Our meters are widely recognized for their highly accurate measurement capabilities at both the
low and high end of their rated capacity. The meter's rangeability (ability to measure gas over a
wide flow range within a specified accuracy) provides the best over-all measurement accuracy on
a “day-after-day” basis.



ROOTSP® Series B3 Line Mount Meters
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7M/1IM/16M

23M/38M/56M

(23M/38M pictured)

Four Inch 23M232

Right Size the Meter to
the Application

Series B3 meters are designed to

provide accurate gas measurement

over widely fluctuating flow, pressure,
and temperature conditions. For further
versatility, the five smallest meter sizes
(8C through 3M) have 2” (50 mm)
flanged connections, and a 6-3/4”

(171 mm) flange-to-flange dimension.

If application requirements change,

this unique, cost-effective feature allows
a quick and easy meter exchange without
the need to re-pipe the meter set. Other
key features include:

e (Capacity ratings from 800 CFH
to 56,000 CFH (22,6 m¥h to
1,600 m¥h)

e Maximum operating pressure
rating of 175 PSIG (12 Bar).

e Models 8C through 2M are
available with a 200 PSIG
(13,8 Bar) rating upon request.

e (perating temperature range from
-40° to +140F (-40°C to +60°C)

For operating requirements beyond those
listed, please contact your Roots Meters
& Instruments representative.

Four Inch 23M232 Meter

Our new 23M232 includes four inch
flanged connections and a 232 PSIG
(16 bar) maximum working pressure.
This new design complements our
standard six inch 23M175. With a
maximum capacity of 385 MSCFH
(10,895 Nm? per hour) the new

23M is an ideal measurement solution
for a wide array of applications.



ROOTS®Series 3 Accessory Units

CTR

CD/TD

Solid State Pulser

Designed for low maintenance and a
long service life
e |nterchangeability among Series B meter bodies of the same size

e Permanently lubricated for long life and virtually
maintenance-free operation

e Modular design allows a quick-change to a different
version at a lower overall cost

e Durable, weather resistant cover with improved sealing capability
e Versatile and configurable odometer masking

e Universal Instrument Drive (ID) assembly — one size fits all
8C-56M Series B Meters

e Quick and easy field installation of the low cost Solid State Pulser

e Available with factory pre-installed magnets for quick installation
of the Solid State Pulser or Model 5 Prover Field Counter
Pulser Module

Counter (CTR)

An 8 digit non-compensated index registers displaced volume in
Actual Cubic Feet (ACF) or in Actual Cubic Meters (m?).

Temperature Compensated (TC)

Temperature compensation, available in meter sizes 8C-16M, is
accomplished by a mechanical computer with a spiral bi-metallic
thermocouple (probe) located in a sealed temperature well at the meter
inlet. Series 3 TC Units provide corrected gas volume readings to a 60°F
(15°C) base temperature for readout in Standard Cubic Feet (SCF) or
Normal meters Cubed (Nm?®) between flowing temperatures of -20°F and
+120°F (-29°C and + 49°C).

Counter or Temperature Compensated with
Instrument Drive (CD/TD)

The Universal Instrument Drive (ID) Assembly adapts to the CTR and TC
Accessory for installation of a corrector, chart recorder, or other externally
mounted, mechanically driven device. The ID Assembly is mechanically
linked to the CTR/TC mechanical gear reduction unit. One revolution of
the instrument drive dog represents a specific displaced volume
measured by the meter.

Solid State Pulser

The ROOTS® solid state pulser mounts directly to a CTR/TC Unit,
generating low frequency pulses representing volumetric information for
remote reading. Mechanical switches have been eliminated for maximum
reliability. No battery or maintenance is required.



ROOTS® High Pressure Meters

7M1440

Series B3-HPC (High Pressure
Cartridge) Meters

This meter line features a common cast-steel housing

for the 1M (1000 ACFH) and 3M (3000 ACFH) sizes of
aluminum cartridges. The meters are available with either
an ANSI Class 300# flange (740 PSIG) or an ANSI Class
6004 flange (1480 PSIG).

The cartridges are field replaceable and are interchange-
able between housings regardless of the pressure rating
on the housing. As an option, a self-resetting full flow
internal bypass is available on new meters and on replace-
ment cartridges. Since this meter utilizes the Series 3
Accessory Units, a full line of index options are available.

Series B3-HP (High Pressure) Meters

For lower pressure loads, the 1M300 (1000 ACFH) and
3M300 (3000 ACFH) are viable alternatives for pressures up
to 300 PSIG. Based on the B3 meter line, the B3-HP meters
offer extremely low start and stop rates and a compact
design with a 6-3/4” flange-to-flange dimension and a
much lower weight than traditional high pressure meters.
This is achieved by using aluminum for all major meter
components. The Series B3-HP meters mate with ANSI
3004 flanges and are easily installed by one person without
the need for a lift or hoist.

7M1440 High Pressure Meter

7M1440 meters are designed for higher capacity
applications (7000 ACFH) with a maximum allowable
operating pressure of 1440 PSIG. The materials of
construction are cast ductile iron and cast steel to meet
the demands of the higher flow rates and pressures.



ROOTS® Expanded Meter Line

Series Z

Series A (LM-MA)

Series Al

B3-VRM

Series Z Compact Meters

Ideal for small commercial loads at pressures up to 15 PSIG
(1 Bar), the aesthetically pleasing 5C15 (500 ACFH) and 8C15
(800 ACFH) meters are easy to install and conceal. Series Z
meters provide excellent measurement accuracy starting at
“pilot loads” and continuing throughout the range of the
meter. To match the meter configuration to the application,
the user selects the following parameters when ordering:

e Dial or Odometer type Index

Sealed or Vented Index

Standard (Atmospheric) or 2 PSIG Compensated Index

Top or Bottom Inlet

Sprague 4 (male), 45 Light (male), or 1-1/2 inch
NPT (female) Connections

e (ptional Inlet Strainer / Screen

Series A (LM-MA) Meters

The 8C175 compact meter, like the Series Z, is also ideal
for small commercial applications, but with a higher
pressure rating. This meter is rated for a 175 PSIG (12 Bar)
working pressure.

Series Al Foot Mount Meter

The 102M125 Foot Mount meter is used for the measurement
of high volume industrial gas loads for capacities up to
965.3 MSCFH at 125 PSIG (27,941 Nm?/h at 8,6 Bar).

B3-VRM Vapor Recovery Meter

Rated for a maximum capacity of 3000 actual cubic feet per
hour, the B3-VRM meters are specifically designed and tested
for vapor recovery applications and conform to the California
Air Resources Board specifications TP-201.1, TP-201.1A,
TP-201.2, and TP-201.5, as applicable. The extremely low
pressure drop associated with the ROOTS positive
displacement meter makes this meter ideal for the accurate
measurement in low pressure recovery systems. Odometers
on the vapor recovery meters are marked at 0.02 cubic foot
increments, which allows accurately estimated readings in
increments of 0.01 cubic feet. All B3-VRM meters are supplied
with a 7 point certified accuracy curve for reference.



ROOTS® Instruments

I D Mount Version

Micro Logger

ROOTS®Micro Corrector

The ROOTS® Micro Corrector is part of the Micro
series line of electronic products from Dresser.

The Micro Corrector, Model PTZ+Log, calculates
corrected volume by measuring live temperature (T),
pressure (P) and supercompressibility (Z). The unit
has data logging capability of 35 days of hourly
data, 48 days of daily and 15 months of monthly, as
well as a 128 entry audit trail which records any unit
configuration changes that affect the measurement
equation.

Also, available in P+Log and T+Log models, the
ROOTS® Micro Corrector is designed to be the best
value in the industry. It is available in a variety of
mounting styles including instrument drive, wall
mount and pipe mount. The ROOTS® Micro Corrector
offers versatility at a competitive price.

Micro Modem

e A full-duplex, two wire, 300-2400 baud
dial-up modem

Compatible with CCITT V.22bis / V.22 / V.21, and
Bell 212A / 103 data communications standards

5to 15 VDC input power
75 mA (typical) current

Operating temperature range of -40°F to 185°F
(-40°C to 85°C)

Micro Logger

The ROOTS Micro logger represents an exciting
addition to the Dresser electronic instrumentation
product line. Utilizing proven technology pioneered in
the Dresser Micro Corrector, the Micro Logger offers
value, accuracy and a safe solution to your gas
network monitoring needs.

e Pressure: 3 transducers up to 1450 PSIG
e Temperature: standard 4-wire PRT 100
e Flows: 2 LF pulses



ROOTS® Instruments

ROOTS® instruments offer the latest technology in electronic pressure and temperature correction. As an added
benefit, the ROOTS® volume temperature compensator and ROOTS® volume correction computer can be mounted

integral to most ROOTS® meters.

IMC/W

IMC/C

ROOTS®Micro Corrector Model
IMC/W

The ROOTS®Micro Corrector model IMC/W is an
integrally mounted version of the Micro series of
electronic correctors from Dresser. You can directly
mount the IMC/W onto Series A or Series B ROOTS®
meter bodies, and the IMC/W accessory unit can be
rotated 355 degrees to allow for multiple viewing
angles. The IMC/W includes all features found

with the meter mounted ID version. Additionally
the IMC/W has the capability to sense forward and
reverse gas flow. Temperature and volume are sensed
internally, while pressure sensing can be either
internal or external to the unit.

The IMC/W is also available in a temperature only
version as an alternative to mechanical rotary meter
TC devices. The IMC/W-T measures live temperature
and allows the user to configure a fixed factor
pressure. With pulse outputs as standard, the
IMC/W-T is a value-added option to mechanical TC.

ROOTS® Meter with Integral Micro
Corrector Model IMC/C

The ROOTS® Micro Corrector, Model IMC/C
incorporates the same proven electronics and
capability of the Micro Corrector, in an integral
mount configuration that can be mounted on the
ROOTS® Series B meters, sizes 8C through 16M.
The IMC/C has an uncorrected mechanical counter,
and additionally — temperature, pressure and volume
are all sensed internally to the system. This offers
a lower cost alternative to the instrument drive
meter/corrector combination. Internal mounting of
sensors also helps to eliminate the possibility of
tampering with these sensors. The IMC/C is
available in Models PTZ+Log and T+Log.



Model 5 ROOTS® Provers

Model 5 Transfer Provers feature an integrated computer controlled system for
verification and testing of rotary, diaphragm, and turbine gas meters. After the field
meter is connected to the Prover and the test sequence is selected, the remainder of
the operation is “hands-off.” Test sequencing is automatically controlled by the
software settings and the test results are displayed on the computer screen.

For ease of testing and recording, the Model 5 Prover system will:

e Store unlimited predetermined field meter test configurations

e Perform and display all calculations at the end of each test
and allow for saving to disk

e Provide user-friendly menu prompts
e Run a system self-check prior to each test

o Allow easy access to extensive Help Files
The primary components for all Model 5 Prover systems include highly accurate
ROOTS® master meters as measurement standards, a personal computer (not included)

for operation of the system software, easy-to-use Windows®-based software, and a
blower system to provide a stable air flow through the system.

I10M or 2M/10M Prover
e 10M or 2M/10M master meters

Capacities:

10M: 100 to 10,000 ACFH
(11 to 283 m¥h)

2M:  35t0 2,300 ACFH
(1to 57 m¥h)

L e ?M Meter mounted in a
“Piggy-Back” configuration

e Suitable for both field and shop use
e Fasily transported in a van or truck

2M/10M 20M5M Prover

rotary, turbine and diaphragm
meters up to 20,000 acth, while
occupying minimal floor space.

20M/5M

The cart-mounted prover gives you
the increased capability to prove



ROOTS® Provers & Accessories
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Field CTR Pulser

RS-PB

Acoustic Filter

10M80M Proving System
10M and 80M master meters

Capacities:
80M: 1,600 to 80,000 ACFH
(45 to 2,265 m¥/h)
10M: 100 to 10,000 ACFH

(11 to 283 m¥/h)

e Skid Mounted Shop System

e |deal for testing large capacity rotary and
turbine-type gas meters

Windows®-based Software

Easy-to-use software with icons and menus typical

of Windows-based programs allow you to increase

your productivity and work more intuitively with the
computer. The new software is designed for all Model 5
Prover Systems and is compatible with Windows® 95,
98, 200, ME, XT and NT 4.0.

Field CTR Pulser Module

When prover testing a Series B3 CTR Version “pulser
ready” meter, this module can be quickly snapped onto
the Lexan® cover and connected to the prover Field
Junction Box. The set-up time for the Module is much
quicker than the RS Optical Scanner and the human
inaccuracies of a manual test are eliminated.

RS Optical Scanner

The optional RS Optical Scanner is used to facilitate
meter testing using an automatic testing sequence. This
eliminates the potential for human error associated with
a manual test. The Scanner can be used on dial indexes
and odometers with black and white graduated marks.

Acoustic Filter

When testing turbine-type gas meters with a transfer
prover, an Acoustic Filter should be installed between
the Field Meter (meter under test) and the ROOTS®
master meter. The Acoustic Filter reduces or eliminates
the resonance phenomena induced by pulsation from
the master meter at most flow rates. An Acoustic Filter
is ideal for shop use with a Model 5 ROOTS® prover.



ROOTS® Optional Electronic Products

Solid State Transmitter (XMTR)
e High frequency pulse output

100 pulses per input shaft revolution

Solid State circuitry provides a long life expectancy

Mounts on any standard Instrument Drive
10 to 15VDC

XMTR

EC-2
o Utilizes analog temperature, pressure, and flow
inputs to yield corrected volume

e Displays compensated rate and total flow

e Flow rate, temperature, and pressure alarms
e Pulse, 4-20 mA, and RS-232 outputs available
EC-2 e 110 VAC or 220 VAC available

DM-2
e Totalizes analog flow inputs
e Displays Rate and Total
e Corrects for fixed pressures
e 4-20 mA or RS-232 outputs available
e 110 VAC or 220 VAC available

DM-2

Model 400 Totalizer
e Totalizes and displays analog flow inputs

e 3 volt lithium battery
e Manufactured by Eaton

Model 405 Totalizer/Ratemeter
e Totalizes analog flow inputs
Model 400/405 e Displays Rate and Total

e 3 volt lithium battery
e Manufactured by Eaton



ROOTS® Test Equipment

SR

SMART MANOMETER

M

Manometer

Leak Tester

Smart Manometer

The Smart Manometer is the first pressure measuring instrument
with an accuracy of + 0.025% of full scale at a truly low cost.

As a replacement for glass manometers, this microprocessor based
system, manufactured by Meriam Instrument, has been designed
for the measurement of differential pressures across a rotary meter.

Pulse Loop Tester

The ROOTS® pulse loop tester is a battery-powered instrument
designed for testing and troubleshooting one and two channel
pulse output systems. LED indicators display the contact state
of one or two Form A or Form C switches. An internal buzzer
can also be enabled to sound when a pulse occurs through
selected channels.

Accessory Unit Leak Tester

Performing a leak test on a newly installed ROOTS® accessory unit
allows a user to verify proper installation by applying a static
pressure load inside the accessory. A properly installed unit will
maintain the selected pressure for a minimum of 60 seconds.

The test equipment attaches easily to any of the ROOTS® Series 1
(LM-MA) or Series 2 (TQM) accessories.



ROOTS® Meter Sets & Mooney Regulators

Mooney Regulators

A full line of meter set components are available for a
one-stop-shopping approach to meter set design and
installation. Reduce your installation cost with a

professionally designed and tested ROOTS® meter set.

Pre-Fabricated Meter Sets

Dresser offers both Standard and Customer Specified
designs. These modular meter sets are packaged for
economical shipping and storage. Benefits include
design standardization, reduced inventories, and
lower overhead costs.

Quick-Change Kits

Quick-Change kits provide an easy, cost-effective
method of changing from a diaphragm to a ROOTS®
meter. Each kit provides all the necessary piping and
hardware required for a fast and smooth change over.

Mooney Regulators

High Performance, ease of maintenance, low minimum
differential and versatility are important characteristics
of the FLOWGRID™ Regulator. This complete line of
pilot-operated regulators is ideal for pressure reducing,
back-pressure and flow control applications. Mooney, a
recognized name in the gas industry, is an operation of
Roots Meters & Instruments division.



ROOTS® Accessories

Ultraseal®Valve

Pipeline Strainer

Companion
Flange Assemblies

ROOTS® Ultraseal® Gas Meter Valves

Ultraseal® valves are permanently lubricated and bi-directional.
They meet NPFA standards and continue to maintain a bubble-tight
seal after qualification testing to over 10,000 cycles. Torque values
remain low even at subzero temperatures. Locking plates are

also available.

ROOTS® Pipeline Strainers

These strainers are designed to protect meters and other precision
devices from the damaging effects of entrained system debris. A
low pressure drop is achieved through a large element area and
venturi port design. The debris bowl is tapped for cleaning.

ROOTS® Gasket Strainers

Using a 20 mesh stainless steel screen, the Gasket Strainer helps
protect against potential damage to precision pipeline measure-
ment and regulation equipment caused by occasional introduction
of weld slag, plastic pipe shavings, or other debris.

Restricting Flow Orifice Plates

Sized orifice plates provide low cost protection against meter
overspeed. The plates are designed to choke gas flow at 100%
for meters rated over 300 psig. Plates are installed 2 to 4 pipe
diameters downstream for maximum effectiveness.

Companion Flange Assemblies

These kits include all the equipment necessary for mounting a
meter in a pipeline. The kit consists of flanges, coated flange bolts,
and gaskets.



ROOTS® Accessories

Gaskets

Bolts

Pete’s Plug 1I°

Meter Oil

Thermowell

Flange Gaskets

LineBacker™ gaskets, with their unique sealing element, use the

lowest possible clamp and compressive load to eliminate flange

leaks. The patented design also reduces the problems involved in
sealing misaligned flanges.

Coated Flange Bolts

These bolts have a lubricious, polymer-based coating to help prevent
galling of the threads in the meter body.

Pete’s Plug 11° Test Plug

Allows user to take pressure and temperature readings quickly
while eliminating the cost of leaving gauges or temperature
indicators in line. Pete’s Plug 11® test plug is still the only pressure
and temperature test plug with two self-closing valves and is rated
to a maximum pressure of 500 psig at 200°F.

ROOTS® Meter Oil

Approved for use in all ROOTS® meters. The oil is packaged in
quantities from 4 ounces to 55 gallons.

Thermowell

Thermowells provide protection for temperature measurement
devices inserted in a gas stream. Available in 4 and 6 inch lengths
with a 1 inch NPT insertion connection and a 1/2 inch NPT opening.



ROOTS® Services

Product Services

Our Product Services Department offers repair, remanufacturing, testing and calibration service for all
ROOTS® meters, provers, and instrumentation. At Roots Meters & Instruments, our focus is on customer
satisfaction. Let the experts handle your ROOTS® products repair and calibration needs.

The overall cost effectiveness of factory service is enhanced by:

Standardized and competitive service levels

Specialization in contract services

Inspection for warranty and upgrades

Line Mount Meters returned freight prepaid to the first point
of delivery within the United States.

Educational Services
Training Is An Investment In Your Company’s Future

The down time associated with servicing a ROOTS® meter or instrument can be drastically reduced by
ensuring qualified personnel are available to perform the necessary work. A variety of educational
programs are available on topics ranging from General Meter Maintenance to Model 5 ROOTS® prover
training. One and two day on-site training is available as well as a three-day factory training school at
the Roots Meters facility. All of these programs are designed to expand the capabilities of operations and
maintenance personnel.

Roots On-Site Field Training Courses and Factory Training Schools are available to users of ROOTS®
products in the Natural Gas Industry (Local Distribution, Transmission, & Production companies).

Industrial users and accounts covered by an authorized DRESSER Distributor should contact their
supplier for all training and service requirements.

FLOSystems

This business unit of Roots Meters & Instruments Division offers complete design and market services
for meter and regulator stations worldwide. Backed by many years of experience, we can design a meter
station to customer specifications, or provide a complete meter station ready for installation.
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Imperial and Metric Technical Data
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