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THIS SECTION PROVIDES an overview of how to make a recording. It assumes
you have already installed the software[10] (Section 1.4) and familiarized yourself
with the manual, especially the section on Meter-Master Care And Maintenance s
(Section 1.3).

1. Verify That The Rocker Switch Is In The OFF Position.

2. Connect Recorder To Computer And Verify Communication. If screen shows
"Recorder Not Connected," see "Troubleshooting]se)."

Verify Battery Charge (Rechargeable Models). The main screen displays battery
charge. New batteries with a full charge last approximately 3 months. (
Nonrechargeable models will always show zero charge.)

3. If Possible, Clear MM100 Memory Of Prior Records. Confirm Available
Memory. The main screen displays the remaining memory. Click "Clear MM100
Data" to clear the logger memory.

4. If Necessary, Initialize Logger Settings. Flow Recording: Set the Meter Type
to match the target meter and the Data Storage Interval to typically 10 seconds for
most applications. Pressure Recording: Set Data Storage Interval to desired time
between pressure readings. NOTE: The Meter Type is used only for testing sensor
operation; it does not affect the actual recording of flow or pressure data.

1. Attach The Sensor Cable To The Meter-Master. Allow 3 minutes for the flux
sensor to begin operating.

2. Attach Flux Sensor, Neptune Transmitter, Or Pulse Input Cable To The
Meter. Flux sensor locations are given in Appendix A; tighten velcro strap(s) for flux
sensor as much as possible.




3.
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Note Meter Reading And Start Recording. Take an exact meter reading; include
at least all digits to the decimal place, including the exact position of the sweep hand
on the dial face. Do not ignore digits normally ignored for billing purposes. A digit
must be read for each rotating dial position, black and white, and each painted-on
zero. To Start Recording, press and release the side of the rocker switch with the
LED signal light (the switch will return to its middle position). The LED will light for 3
seconds, and recording session will begin.

Verify Sensor Operation. Using Logger’s LED: After turning recording on and
the 3-second signal has appeared, the LED will flash 30 times in unison with the
meter dial movement. When the MM100 is initialized for a small meter and some
turbines, each flash represents 1/20 of a dial revolution (e.g., with a 100 gallon dial,
the signal light flashes every 5 gallons). When initialized for a turbine meter preceded
by an asterisk in Appendix A, each flash represents the volume shown in Appendix A.
To repeat sensor test, press the rocker switch ON again against spring (side with light).
If you change the sensor location, wait 10 seconds to allow electronics to settle before
starting a sensor test. Using Laptop: If desired use a laptop and the software’s
Realtime Display to confirm sensor location. Screen will show total volume since
recording started. (If you are unsure of sensor’s location, check Realtime Display
before starting recording. Cumulative volume will then begin when entering display.)

Fill Out The Test Data Sheet. Include the beginning meter reading and the date/
time. Appendix C is a sample test data sheet.

Check Sensor Port And Hose (Model 100P) For Obstructions. Make sure no
mud or other debris obstructs the opening.

Model 100XP: Attach The Pressure Sensor And Cable To The Logger.

WARNING (100XP): The Model 100XP pressure sensor must be connected to
the logger before you set zero pressure.

Set Zero Pressure (if necessary). With the sensor open to the atmosphere, press
the rocker switch 20+ seconds to zero the pressure. WARNING: zeroing the pressure
erases all data!

Attach The Hose To The Pipe And Logger (100P) Or The Pressure Sensor
To The Pipe And The Cable To The Logger (100XP).
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Turn Meter-Master Recording On. Press and release the side of the rocker switch
with the LED signal light (the switch will return to its middle position). The LED will
light for 3 seconds, and the recording session will begin.

Verify Sensor Operation. Using Logger’s LED: After the 3-second signal, the
signal light will flash once for each 1/30th of maximum pressure (e.g., for a 300 psi
sensor, the light will flash once for every 10+ psi). Using Laptop: If desired use a
laptop and the software’s Realtime Display. Program takes a pressure reading every
second.

Fill Out The Test Data Sheet. Enter the date/time recording begins.

If Desired, Confirm Recording Accuracy. Before ending recording session, you
may press the rocker switch ON to check accuracy of recording (see “Verify Sensor
Operation” above). Alternating long-short flashes for 6 seconds indicates unit powered
down due to low battery.

Turn Meter-Master Recording Off. Push rocker switch to OFF position. Flow
Recording: Note exact meter reading (see “Beginning Test” above).

Fill Out Test Data Sheet. Note date/time. If flow recording, note the ending meter
reading.

Disconnect Sensor. Flow Recording: remove the sensor from the meter.
Pressure Recording: release pressure from the sensor before attempting to remove
the sensor.

Remove Equipment From Site.

Connect MM100 To Computer And, If Possible, To Battery Charger (
Rechargeable Models). Open the Model 100 Program and confirm connection to
the Meter-Master.

Download Data And Add Customer Information. Click “Download Data” and
follow prompts.

Create Graphs/Reports. Click “Graphs & Reports® and select data file. Use toolbar
options to choose among Data Grid, Graph, or Report, as well as to change resolution
and presentation.

Between Tests. Keep The Meter-Master Fully Charged. Leave the Meter-
Master connected to the charger while in storage. Battery life is the same whether or
not the instrument is recording.




The Meter-Master Model 100 family of flow and pressure recorders include:
e Models 100EL and 100ELS: Rechargeable flow recorder
¢ Model 100AF: Nonrechargeable, lithium battery-pack flow recorder
e Model 100P: Rechargeable pressure recorder with internal 0—300 psi sensor
e Model 100XP: Rechargeable pressure recorder with external custom sensor

All Models are battery-powered, submersible, and portable. A rocker switch toggles the
recording on/off and initiates a test of the sensor pick-up and recording accuracy. After
the test is completed, the data is downloaded into a computer using proprietary software
for analysis and presentation in graphs and reports.

When installing a logger, the current flow or pressure may be checked at any time
without interrupting a recording session. Memory capacity typically provides 1.5 days to 3
months of recording time before downloading, depending on the size of the data storage
interval you select. Twenty different recordings at different locations may be made before
downloading. Recording automatically stops when the memory is used up; the recorder
will not overwrite. The case includes an integral handle that allows the instrument to be
chained for security.

Models 100EL/ELS & 100AF Flow Recorders are compatible with almost all water
meters, small enough to fit inside a residential meter box, and easy to set up. They use a
patented sensor to pick up the magnetic pulses generated by a meter’s internal drive
magnets, which are converted to digital data that is stored for later downloading. No
electrical or mechanical connection or adapter is required for most meters (gear-driven
meters, Hersey MHR meters, Neptune Compound, and Sensus Compound meters require
available adapters).

Flow recorder set-up in the field is simple, requiring only velcro straps to secure the sensor
in position. Typically, the sensor is placed on the side of the water meter’s register with the
sensor cable going straight up or down. A small number of meters have different sensor
locations (see Pointers For Positioning The Flux Sensorfs9] and Appendix A). During a
sensor test, the LED signal light indicates the volume of water used over a certain span of
time. The front of the unit has receptacles for cable connections to the sensor, battery
charger (if rechargeable batteries), and computer. Lithium batteries (Model 100AF)
should last roughly two years. With proper care, the rechargeable lead-acid batteries
should last about 5 years.

Models: 100P & 100XP Pressure Recorders use the same case and software as the
flow recorders and connect to a pipe using a standard 1/4” NPT pipe fitting. Pressure can
be logged as often as once a second. The switch’s LED signal light indicates the current
pressure range. For a Model 100P, the light will flash once for every 10 psi. Model XP
pressure ranges vary from 0—5 psi to 0—30,000 psi, and each flash indicates from 0.167
psi to 300 psi depending on the pressure range of the sensor (one flash = 1/30th of the




sensor’s maximum pressure). The Model 100P (internal sensor) connects to a pipe
through a hose included with the recorder. Standard hose fittings are stainless steel and
include a quick connect for attaching the hose to the recorder. Optional carbon steel quick
connect fittings offer a relief valve to purge air from the hose once all attachments are
secured.

Rechargeable Recorders (Models 100EL/ELS, 100P, & 100XP) come with a
battery charger; recharging completely discharged batteries takes at least 14 hours.
Continuous AC operation is available via the battery charger. Because the batteries release
small quantities of gas when overcharging occurs, there is a low-pressure relief valve on
the back of the unit which enables the gas to escape.

The Model 100 Program For Windows provides a variety of report and graph
options. Data may easily be exported into the MeterSizer software accessory, the Trace
Wizard end-use recognition software accessory, or other software, such as Excel and MS
Word.

Meter-Master Products are durably built for long, accurate service in accordance with
military quality standards. Each unit is manufactured at our factory and shipped ready
for operation.

F. S. Brainard & Co. reserves the right to modify its designs at any time in order to supply
the best products possible. All instruments are warranted for two years from either the
date of purchase or the date of manufacture (see Two Year Limited Warran’;y_@hl).
Maintenance agreements are available following the initial two year warranty period.




METER-MASTER RECORDERS require a minimum of care and maintenance.
However, as a piece of electronic equipment powered by internal batteries, the following
points should be kept in mind.

Keep Batteries Charged. Lead-acid battery life is maximized when the batteries are
kept charged. Complete discharging of lead-acid batteries can result in their permanent
damage. Although batteries should last a minimum of 3 months after being fully charged,
whenever possible, connect a recorder to a battery charger whenever you use the logger
with a computer and always recharge the batteries after each use if time permits. Leave
the recorder connected to the charger whenever it's not in the field.

Because Meter-Masters are built to power-down when they sense low battery power, the
batteries are protected from complete discharge during normal operation. However, after
a power-down due to low battery power, do not allow a Meter-Master to sit for more than
7 days without recharging.

Meter-Masters use the same battery power whether recording or not. Do not store them
in a discharged condition unless they are connected to a battery charger. Store either fully
charged or, preferably, connected to a battery charger. If not connected to a charger while
in storage, remember to recharge the batteries at least once every 2 months unless you
have specifically powered-down the units through the “Power MM100 Down” option on
the menubar.

A battery charger is furnished with the Meter-Master. It has been selected as optimal for
this application. Other chargers may not provide the same level of battery performance.

Keep Sensor Port Clean. Before connecting the sensor or pressure hose, make sure no
dirt or other debris is lodged inside. Flush out with water if necessary; don not dig out
with anything sharp or hard. Keep protective cap over connector when not in use.

Avoid Needless Submersions. Although the Meter-Master is sealed to resist water
intrusion, care should be taken to avoid needless submersion. If a unit is chained inside a
pit, ensure that it can float up to the top if the pit fills with water. If water accumulates
inside the unit, it should be returned to the factory for service.

Handle Cables With Care. To ensure long cable life, handle cables carefully and avoid
attempting to insert a cable into the wrong receptacle on the front of the unit. Each
connector has a unique number of pins and two channel guides for proper connector
mating. Each cable should seat easily into the receptacle; never try to push or press a
cable into place. (NOTE: Although the RS232 cable and battery cable for rechargeable




units have a different number of pins, the RS232 cable can be mistakenly plugged into the
Meter-Master battery connection. No damage will result.)

Handle Degraded Batteries With Care. Lead-acid batteries contain sulfuric acid. If
contact is made with the acid, immediately flush the area with water. A good neutralizing
solution for sulfuric acid is household baking soda in water. If you must dispose of
batteries, follow local EPA regulations. Under normal circumstances, battery replacement
will be performed at our factory.




The Model 100 Program for Windows software is designed to run on Windows 2000, ME,
XP, and Vista. Your computer must also have a 9-pin RS232 (serial) connector for
connecting with the Meter-Master. If your computer has only USB connectors, you will
need to use a USB To Serial Adapter. These can be purchased at Radio Shack or other
computer supply stores, as well as on line.

2.

Insert the CD into your computer’s CD ROM drive. If the install program
does not start automatically, select RUN in the Start menu and type “D:
\MM1o00BaseSetup” (without quotes) in the Open text box. (Replace “D” with the
drive letter of your CD ROM).

Click OK Or Next To Continue. Follow The Onscreen Commands. When
finished, the setup program will create a Meter-Master icon on your desktop.

Open The Meter-Master Program. Double click the Meter-Master icon on the
desktop.

Review Communication Port Settings. After loading the software, you must
tell the Meter-Master program which serial port you will be using to attach the
Meter-Master RS232 cable. The default is COM 1.

Confirm Communication With The Meter-Master. Connect your Meter-
Master logger to your computer’s serial port with the RS-232 cable provided. “Flow
Recorder Connected” should appear in the middle of the screen. If it does not
appear, turn the rocker switch to the On position and depress completely, then
release and turn Off. Check if the recorder now connects to the computer. If it
does not connect, see the Troubleshooting guide[741 (Section 5.1).




% Recorder Communication Setup

FortSettings
com Port: | SEYERI
Baud Rate: | 19,200 v|
Data Bits:
Parity:
Stop Bits:
Flow Control Handshake Flowe Confrol Signals
[] Hardware (RTS/CTS) Set DTR. line high
[] Software (XONSXOFF) Set RTS line high
[ﬁ Test Serial Port ]
v IK Cancel ] l@ Help ]

The Port Settings may be changed at any time by clicking the “MM100 Recorder”
menubar option at the top of the Main Screen and choosing “Communication Port
Settings” (the Meter-Master does not have to be connected). The default baud rate is
19200.

The default Port settings are: Com Port: 1; Baud Rate: 19200; Data Bits: 8; Parity: None;
Stop Bits: 1; RTS/CTS: Off; XON/XOFF: Off; DTR: High; RTS: High.

[867

The default location for the Meter-Master data files are as follows:

XP: C:\Documents and Settings\All Users\Documents\F.S._Brainard_&_Co\MM100
\Data Files

Vista; Win7: C:\Users\Public\Documents\F.S._Brainard_&_Co\MM1o00\Data Files




Size: 8.6”x 5.4” x 2.1” (225 mm X 139 mm X 54 mm).
Weight (including internal batteries; excluding cables): 3.75 Ibs. (1.7 kg).
Case: ABS; Submersible. Integral handle may be used to chain unit for security.

Sensor: Strap-on magnetic flux sensor. Picks up a meter’s drive magnets; fastens
to outside of meter with velcro straps provided. Adaptors available for pulse input
and other specialized applications.

Cable Connectors: Stainless steel, threaded.

Computer, Minimum Requirements: Receptacle for 9-pin RS232 cable or
USB to RS232 adaptor; Windows: 2000, ME, XP, Vista.

Presentation Capability: Multiple built-in graph/report options, exports easily
to other applications such as Word and Excel.

Units Of Measure Supported: Gallons, Cubic Feet, Imperial Gallons, Metres,
Litres.

Logging Intervals Supported: 4 data storage intervals: 5, 10, 30, and 60
seconds.

Meters Supported: See table below for magnetic-drive meters with program
support. User may easily add meters to the database. An adapter is available for
recording from non-magnetic "Gear-Driven" meters.

Data Storage Capacity: 130,000+ intervals. Length of time before memory is
filled varies with size of Data Storage Interval: a 5 second interval = 7.5 days ; 10
sec. = 15 days; 30 sec. = 45 days; 60 sec. = 90 days. Recording stops when
memory is used up; unit will not overwrite.

Internal Power: Model 100EL/ELS: 2 volt, 5 amphour, 2 rechargeable, lead-
acid batteries. Internal battery life (approx.): 3+ months on each charge. Relief
valve allows battery gases to escape when overcharging occurs. Model 100AF:
3-cell, 10.8 volt, 19 amphour, nonrechargeable lithium battery pack. Battery life
(approx.): 2 years.

Low Battery Power-Down (Model 100EL/ELS): Automatically stops
recording and powers down when battery is low to preserve recorded data and
avoid battery damage.

Overnight (14 hours) Battery Charging (Model 100EL/ELS).
AC Operation (Model 100EL/ELS) through battery charger for extended




recording time.
Recording On/Off Via Rocker Switch. Power-down only through software.

Capacity to Make 20 Records: Recording can be started/stopped 20 times
before downloading. Brief records (shorter than one data storage interval) are
ignored.

Recording Accuracy Verification in the Field: LED signal light integral to
the rocker switch verifies accurate sensor location based on preset meter
specifications. (Initialized settings for the meter affect only the sensor test; they are
not used for the recording of data or generation of reports.) Sensor test ends after
30 flashes. Test can be reinitiated without affecting recording status by pressing
the ON side of the switch again.

Downloaded Data Accuracy Verification: Software compares the register
volume (difference between beginning and ending meter readings) to the volume
registered by the Meter-Master (total pulse count multiplied by actual meter pulse
factor in database as supplied to F. S. Brainard & Company by the meter
manufacturers).

Realtime Display: Gives graphic presentation on your computer of current flow
through meter without interrupting recording (cumulative volume and rate
updated each second).

Special Filtering Algorithm (“Smoothing”): A unique software feature which
removes false data oscillations caused by slow pulse rates during periods of steady
flow.

Power MM100 Down via Software: Menu option allows greatly decreased
power usage during storage. A Model 100EL/ELS can be stored over a year
without needing to be recharged.

Two Year Warranty.

Meter Models with Program Support

The Meter-Master software comes with the following meters in its database. Any
new meter may be added to the database by using the “Add/Delete Meter” option
under “Settings” on the Main Screen’s menubar. Meters with a pulse output can be
logged using the Meter-Master pulse input cable (purchased separately) and the
Generic Pulse Output option in the meters database.

Neptune Trident 8 (& Triseal), Trident 10, Trident Turbine, HP Turbine,

(Schlumberger) TRU/FLO (best with FloSearch Transmitter), Protectus I1I,
HP Protectus I11

Sensus SR, SR 11, Turbo, Omni (pulse output), SRH, SRM, Propeller,

(Invensys, Fire Hydrant

Rockwell)







