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Section 1
Introduction

CDM Federal Programs Corporation (CDM) has prepared this Operations and Maintenance
(O&M) Manual for the groundwater extraction and treatment system at the Saunders Supply
Company Superfund Site in Chuckatuck, Virginia under the U.S. Environmental Protection
Agency (EPA) Region III Response Action Contract (RAC). As required by the Scope of Work
(SOW) for this work assignment, this document is an updated version of the existing O&M
Manual (Weston, 1998). A site location map is presented in Figure 1-1.

The purpose of this O&M Manual is to serve as a reference document on proper operation of
the groundwater extraction and treatment system for use by system operators. It provides an
understanding of the overall purpose of the system and the functioning of the treatment
technologies installed, describes the procedures for operating the system, and provides
maintenance schedules and procedures. In addition, a compilation of equipment
manufacturers’ detailed Q&M procedures, trouble shooting guides, catalog cuts, and parts lists
with catalog numbers is provided as appendices to the manual. This O&M Manual does not

" contain sufficient detail to allow an operator who is unfamiliar with the treatment system to
operate it. All operators will be trained on the operating conditions of this extraction and
treatment system prior to performing O&M tasks.

CDM has prepared a companion document entitled “Final Sampling and Analysis Plan,
Saunders Supply Company Site” (CDM 2003), that provides details on the procedures for
collecting monthly samples from the groundwater treatment system and quarterly samples -
from the monitoring and recovery wells, and addresses health and safety and quality assurance
issues.

1.1 Site Background

The Saunders Supply Company Superfund Site is located in the town of Chuckatuck, Virginia,
eight miles north of the City of Suffolk. The site encompasses 7.3 acres and comprises the
Saunders Supply and Kelly Nursery properties. The property slopes towards a drainage ditch
immediately north of the site and an intermittent unnamed stream west of the site. These
surface water drainage pathways discharge to Godwin’s Millpond, located approximately 600
feet north of the property. The site previously hosted a wood preserving facility that used two
processes in its wood treating operations: (1) pentachlorphenol (PCP), and (2) copper,
chromium, and arsenic (CCA). The site is currently used as a wholesale lumber yard. A year-
round nursery that grows and retails various annual and perennial flowers and potted plants is
located north of Saunders Supply and is where the monitoring and recovery wells are located.
The Saunders Supply Company property was purchased by the current owners in 1946 and
operated as a lumber and hardware retail store. Onsite chemical wood treatment began in
1964. PCP was used for wood ireatment until Saunders Supply began phasing it out from 1974-
1984. When in use, the PCP treatment solutions were periodically drained into a series of
oil/water separators. The final oil/water separator in the series was an unlined pond. A crust-
like residue that formed on the surface of the former pond was occasionally burned as.a
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training exercise for the local fire departments. The pond has since been filled in and covered
over by the Saunders Supply Company.

Sludge removed during annual maintenance of the PCP treatment process was used on the
roads and/or around the lumber storage areas to control dust and weeds from approximately
1966-1981. After 1981, PCP sludge was disposed offsite. Prior to 1984, treated wood was
placed on pallets located directly on the ground in the southern portion of the property near the
wood treating process area to dry. From 1984-1991, the wood was air-dried on a concrete drip
pad that collected the excess chemicals. By 1984, CCA replaced PCP in the wood treating

* operations at the site. The facility ceased all wood treating operations in 1991.

The site was proposed for the National Priorities List in January 1987. A Remedial
Investigation/Feasibility Study was performed from September 1988 until May 1991. Godwin's
Millpond is part of the City of Suffolk’s public water supply. During routine monitoring
conducted at the site for the remedial design, EPA detected the presence of PCP and traces of
metals in the downgradient groundwater. Since the groundwater discharges into Godwin’s
Millpond, EPA used its emergency removal authority to design and construct a system to
prevent the impacted groundwater from reaching the pond. The groundwater extraction and
treatment system began operating in April 1998 with four recovery wells that deliver
groundwater to a treatment building for processing. The major treatment process equipment
include a reaction tank, a blower, a holding tank, a filter system, activated carbon units, and an
effluent tank.

CDM began operation of the groundwater extraction and treatment system on November 1,
2002. Atotal of 2.3 million gallons of groundwater have been treated by the system through
May 2003. _

1.2 Summary of Extraction and Treatment System

EPA completed construction of the groundwater extraction and treatment system in April 1998
- to treat PCP and trace levels of metals, and has operated the system continuously since that
time. The groundwater extraction and treatment system has four recovery wells that deliver
groundwater to a treatment building for processing. The major treatment process equipment
includes a reaction tank, blower, holding tank, filter system, activated carbon units, and an
effluent tank. The piping and instrumentation diagram (P&ID) depicting the system that was
prepared by Weston in the initial O&M Manual is provided in Figures 1-2 and 1-3. The major
components of the groundwater extraction and treatment system include the following:

Process System:

Four recovery wells with pumps (RW-1 through RW-4)
Reaction Tank (T-1)

Chemical Feed Tank (CF-1)

Inline pH meter for chemical feed control

Blower (B-1)

cDM
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Settling Tank (T-2)
Air Compresspr
* Sand Filters
Sand Filter Feed Pump (P-1)
Activated Carbon Units (14, 24, 1B, 2B) 55-gal drum each
Effluent Tank (T-3)
Effluent Pump (P-2)
Sampling Ports
Associated piping, fittings, and appurtenances
Associated electrical and control devices and panels
Discharge piping to the storm sewer located along Godwin Blvd

Non-Process System:

. Overhead Heater
. Sump Pump

1.3 Summary of Mamtenance Activities
The maintenance activities performed by the operator consist of two phases Phase 1 is the
routine operation and maintenance tasks. Phase 2 includes any unscheduled maintenance or
unforeseen modifications to the system.

1.3.1 Phase 1 - Routine Maintenance Requirements

Phase 1 maintenance activities include routine O&M of the groundwater extraction and
treatment system. All equipment is regularly inspected and maintained following a

- maintenance schedule that has been generated to outline the maintenance requirements. This
- schedule, System Maintenance Schedule and Record, is provided in Appendix A.

Weekly checks are conducted and the Weekly System Monitoring Checklist provided in
Appendix B is completed by the operator.

A comprehensive monthly site O&M inspection is performed on the first week of each month
to verify the operation of all critical devices. During each inspection, the operator observes and
records the operational condition of the system, changes cartridge filters (if necessary),
lubrlcatés'moving parts in accordance with manufacturer’s instructions, and notes any
conditions of disrepair. The Critical Device Checklist prov1ded in Appendix C is completed by
the operator. -

Cleaning and replacement of groundwater pump impellers to remove clogging is performed as
necessary to maintain adequate pumping rates. The autodialer is monitored by the operator to
determine if any shutdown events occur. All maintenance and repairs are performed in
accordance with the manufacturer's recommendations so as not to void either the
manufacturer's or the construction contractor's warranty. '

- CDM
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The operator provides routine facility operation and maintenance, and in particular, completes
the following tasks: '

Fill the soda ash feed tank and ensure that the tank does not become empty

Periodic recalibration of the pH probe and metering system

Replace light bulbs and/or fixtures

Maintain cleanliness of interior surfaces -

Maintain the site first aid kit, and all building safety equipment, (e.g., eye wash
" station, fire extinguisher)

Provide for maintenance of the telephone/autodialer

Dispose of any solid waste generated during maintenance activities

The operator inspects all equipment for any visual sign of damage ihcluding cracks, leaks, etc.,
and lubricates all pumps and blowers as prescribed in the manufacturer's guidelines. All
pumps and blowers are inspected as prescribed in the Appendix A maintenance schedule.

The operator visually inspects electrical equipment during each scheduled inspection.
Equipment will be inspected for sources of leaks or unusual heat, noise, or odors, and areas
surrounding electrical equipment are kept clean.

The operator changes out spent 55-gallon drum carbon filter units. This effort includes
replacement of the spent carbon unit with a new carbon filter unit. The spent carbon is
transported and disposed in accordance with all state and federal requirements. Spent carbon
is transported by a pre—approved transporter and disposed of at a pre-approved disposal
facility. ,

Current Material Safety Data Sheets (MSDSs) are maintained available onsite for all chemicals
used or stored for operating the treatment system.

1.3.2 Phase 2 Unscheduled Maintenance and Repairs

Actions necessary to maintain safe and proper system operation will be completed usmg sound
O&M practices. Unscheduled maintenance and repairs will be approved by EPA prior to
completion and will be logged on the Weekly System Monitoring Checklist. Unscheduled
maintenance consists of performing non-routine, unscheduled maintenance or repairs to the
system, such as blowers, motors, and other items that are outside routine maintenance for the
treatment system.

In the event of equipment failure, the operator is responsible for troubleshooting the treatment
system to identify the cause of the failure.. The operator will repair or replace any component of
the system that fails. When it becomes necessary to provide replacement equipment, the
operator will replace the failed piece of equipment with the same size and model that was
originally provided, or equal. If equivalent replacement equipment is provided, the
replacement equlpmen’c will be of equal or better quality than the original equipment that is to
be replaced.

GASaunders\O&M ManualSEGT .wpd . ., 1 '4
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Section 2
Treatment Objectives

The groundwater extraction and treatment system effluent piping discharges to a storm
sewer/drainage ditch that flows along Route 10 and then turns to the east crossing under Route

- 10 and discharges into a drainage ditch. Asa remedial action at a Superfund site, this discharge

does not require a National Pollutant Discharge Elimination System (NPDES) permit. Instead,
the maximum contaminant levels (MCLs) for the contaminants of concern are used as the
treatment objectives for this discharge. The MCLs for these contaminants are as follows:

Parameter : : MCL
(ug/L)
Pentachlorophenol (PCP) | 1.0
Cadmium _ _ 5.0
Chromium . 100.0
Arsenic 10.0

Each of these analytes has historically been analyzed for in the effluent samples collected and
the MCLs were not exceeded. CDM is currently performing effluent monitoring for only PCP
on a monthly basis to verify that the main contaminant of concern is not exceeded in the
effluent. Also, in January 2003, CDM collected an effluent sample for arsenic analysis. The
arsenic result was less than 1 ug/1, which is below the MCL.

CUVI o : 21
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Section 3
Description, Operation, and Control of
Groundwater Extraction and Treatment System

3.1 Groundwater Extraction

3.1.1 Description of System

The contaminated groundwater plume is located within the upper zone of sandy soil having a
thickness of approximately 15 to 20 ft. Four extraction wells are installed along the axis of the
plume. Their locations are shown in Figure 1-1. Each recovery well is 6 inches in diameter and
consists of a 5-ft sump, 10 to 15-ft continuous wtap well screen, and riser casing, all constructed
of Schedule 40 PVC. The top of each well is enclosed in a steel vault that is flush with the
ground surface. A summary of recovery wells and monitoring wells is provided in Table 3-1.

Figures 1-2 and 1-3 provide the P&ID diagram from the 1998 O&M Manua! (Weston 1998} that
illustrates the extraction and treatment system. A 4-inch submersible pump is installed in each
well and is connected to the discharge line with a pitless adapter. A transducer in each well
senses the water level and operates the pump between selected control points. Individual
discharge lines, and control and power conduits for each well are laid in a common trench to
the treatment building. The level controllers and pump motor starters are mounted in the
treatment building. At the selected high water levels the pumps will start and when
drawdown reaches the low water levels the pumps stop, automatic operation is achieved when
the selector switch on each pump starter is in automatic position. Other positions are off and -
manual on. A high water level in tank T-2 will override the level sensors in the wells and stop
the well pumps. Based on an evaluation of the groundwater extraction system performance in -
achieving capture of the contaminant plume, a target drawdown for each well was established
during system start-up in April 1998. Initially, the target drawdown was set at 5 {t for each well
by adjusting the level controller to give the desired result. Also, within the building, each
discharge line has a flow meteér that indicates flow rate and records total flow, and a valve to
throttle the flow to meet the flow rate settings. Table 3-2 presents a summary of the flow rates,
water table drawdown, and pump elevation settings. Figures 3-1 through 3-4 provide
operating details on each recovery well.

3.1.2 Standard Operating Procedures

The sequence to start up the groundwater extraction system is as follows:

1. At each discharge line entering the building, open the valves to allow flow to pass
through the flow meters.
2. At the motor starter for each pump, move the disconnect lever to ON and turn the

pump selector switch to AUTO. Flow should register through the flow meter. Adjust
the valves to throttle the flow rate from each well to approximately 2.5 gallons per

CDM | | | | e
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minute (gpm).

3. Adjust the flow control valves if necessary (will not normally require adjusting after a
short-term shutdown.)
4. ' Start the groundwater treatment system as described in Section 3.2.2.

Each pump will normally be left in AUTO mode and the level switches checked /adjusted
periodically to maintain capture of the plume. The pumps will cycle on and off with the total
flow from the four wells expected to average 3 gpm. To shut down the system each pump
switch would be turned to OFF and the discharge line valves at the flow meters closed.

3.1.3 Common Operating Problems

The extraction system is a simple, straight-forward design with very reliable equlpmen’c S0
operating problems are expected to be very infrequent. Potential problems however, may‘
include:

1. A decrease in flow rate or total flow over time. Potential causes may be a significant
- drop in water, or the pump rate exceeds the well yield such that a low water level shuts
the pump down until the well recovers. These issues can be evaluated by observations
of the water level indicator.

2. A second cause of reduced flow could be clogging in the discharge line. This would be
indicated by a reduced rate of flow with normal level readings and the flow control
valves fully open.

3. A third cause of reduced flow could be a clog or malfunction of the pump: The
manufacturer’s O&M procedures W111 be consulted for d1agnosmg and correcting a
pump problem.

4. Malfunctions of the level sensing or flow metering equipment will be diagnosed and

- corrected in accordance with the manufacturer’s O&M manual.

The autodialer is monitored by the operator to determine if any shutdown events occur. The
autodialer alerts the operator of any shutdown of the system due fo high tank levels or low
recovery well ﬂow alarms. The following alarms record system shutdown:

Setthng Tank Hi Level Alarm and System Shutdown
Effluent Tank Hi Level Alarm and System Shutdown
RW-1 Low Flow Alarm and System Shutdown
'RW-2 Low Flow Alarm and System Shutdown
RW-3 Low Flow Alarm and System Shutdown
RW-4 Low Flow Alarm and System Shutdown

ISARCIRE SN S

3.1.4 Extraction System Monitoring Plan

The extraction system monitoring plan details the procedures used to document ongoing
hydraulic control and groundwater quality. To document that contaminated groundwater is
being completely captured, it is necessary to show either that the horizontal hydraulic gradient

cDM. ‘ . 3.2
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is toward the extraction wells from all directions or groundwater quality is being progressively
improved from upgradient to downgradient along the plume. The hydraulic control of
groundwater flow is documented by measuring water levels in selected monitoring wells and
the pumping wells. The monitoring wells, which are used for water level measurements or
groundwater sample locations, include MW-75, MW-85, MW -20S, MW 21D, MW-11S, MW-
12D, MW-22S, MW-23D, MW-95, MW-10D, and MW-19D. The pumping wells (RW-1, RW-2,
RW-3 and RW-4) should show lower water elevations than the monitoring wells, indicative of
flow toward the pumping wells from each direction. These measurements are collected
quarterly as documented in the Sampling and Analysis Plan (CDM, 2003).

In addition, the following information will be collected and recorded:

L Record the flow ‘totalizer readings for each extraction well on a weekly basis. Calculate
the total flow by subtracting the previous reading. The total of all 4 wells should nearly '
equal the quantity of treated water discharged, as recorded at the effluent flow meter.
Review of these data will indicate a poss1b1e meter calibration problem, pump failure, or
misadjusted pump level controls.

2. Collect groundwater level readings from the 15 wells on a quarterly basis using a water
level indicator. These measurements are taken from the surveyed reference point on the
well casing. Groundwater elevation is calculated by subtracting the depth-to-water
reading from the top of well casing elevation. Measurements in the pumping wells
should correspond with the drawdown interval established by the pump controllers.

Excessive drawdown in the extraction wells will result in extra water being treated
unnecessarily; inadequate drawdown will result in the plume not being fully captured.
Adjustments to the pump level controls may be required periodically with the aid of
‘groundwater modeling due to seasonal rise and fall of the surrounding water tablé.

Quarterly sampling is performed at the 11 previously identified monitor wells (MW-75, 8D, 95,
10D, 118, 12D, 19D, 208, 21D, 225, 22S) and the four recovery wells (RW-1, RW-2;, RW-3, and

- RW-4). These samples are analyzed for PCP. The groundwater sampling objective is to
document that the contaminant plume is being captured by the extraction wells. These wells
will also be monitored until PCP is no longer detected. Groundwater samples are collected
quarterly as documented in the Sampling and Analysis Plan (CDM, 2003).

3.2 Groundwater Treatment System

3.2.1 Description of Process/Equipment _
The extraction system delivers groundwater to a reaction tank in the treatment building. This
tank, designated T-1, provides for oxidation and precipitation of iron and other heavy metals.

A chemical feeder meters soda ash (sodium carbonate) solution into the tank in response to a
pH control signal to achieve the target pH set point of approximately 8.2. A blower, B-1,
supplies air for mixing the tank and oxidizing iron. Tank T-1 has a gravity overflow line to

CDM S S 3-3.
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tank T-2 which serves as a settling and holding tank. T-2 has a capacity of 2,700 gallons with
approximately 1,000 gallons available to store precipitated iron and other solids that settle. The
upper portion of the tank provides a reservoir of clarified water that is pumped through the
succeeding treatment units. Float switches are installed in tank T-2 such that at a depth of
approximately 6-1/2 ft the high level float will start pump P-1. When the water drops to 4-1/2
ft the low level float will stop P-1. A high level float will activate an alarm and stop the well
pumps.

Pump P-1 transfers the water from T-2 through the filter system and the activated carbon units
and into effluent tank T-3. The filter system consists of three dual media filters operating in
parallel It is capable of operating at flow rates up to 16 gpm. The flow rate through the system
is controlled by adjusting the ball valve on pump P-1 outlet while observing the inline flow
meter. The system is set up to backwash automatically when the differential pressure across

. the filters reaches a preset level, approximately 10 psi. The three filters backwash in sequence
for 10 min each using filtered water from two units to backwash the third. In the backwash
mode the flow is reversed to expand the media and rinse the solids from the bed. Automation
is accomplished with a series of aufomatic diaphragm valves that are pneumatically actuated.
An adjustable limit stop on the drain valve for each filter controls the rate of backwash flow to
10 - 12 gpm. Dirty backwash water is returned to tank T-2 for reprocessing. For additional
details on the filter system consult the instruction manual provided by the equipment
manufacturer (Appendix J).

Four activated carbon units are arranged for two stage treatment in two parallel trains. This
allows for efficient use of the carbon while protecting the effluent from PCP break through.
Periodic monitoring between the stages will detect first stage breakthrough. When this occurs
the first stage units will be removed, the second stage units moved to the first stage position,
and fresh units installed in the second stage position. High pressure (6 psi) at the first stage
inlet will also require that these two units be replaced.

Effluent from the carbon units will collect in tank T-3. High and low level switches will operate
the effluent pump P-2. A high high level in T-3 will stop P-1 and give an alarm signal. A flow
meter on the discharge totalizes the quantity of water treated and discharged.

3.2.2 Standard Operating Procedures
System startup requires a series of status checks, positioning of valves, and activating power
switches as follows:

1. Check that a supply of soda ash solution is available in the chemical feed tank and the
chemical feed pump power cord is plugged into the outlet.

2. Turn on blower B-1 at motor starter {(disconnect lever and selector switch).

3. Adjust bleed-off and throttling valves on blower discharge to give gentle aeration in T-1.

4, Open all forward flow valves: T-1 effluent, T-2 influent and effluent, -1 suction and

discharge, each carbon unit effluent, P-2 suction and discharge.

CDM | 54
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5. Turn on air coOmpressor.
6. Move disconnect level to ON position to activate filter unit.
7. While pump P-11is operatmg adjust flow rate to 10 gpm with discharge valve

Normal operatlon for the treatment system is to run continuously in AUTO mode. Pump P-1
‘will transfer water intermittently in AUTO mode based on the level in T-2 since the treatment
rate exceeds the extraction system yield. No system changes will be made without EPA
authorization. :

Routine oversight is required weekly. The purpose of this oversight is to verify that all the
equipment is operating normally, record meter readings, and replenish the soda ash solution.
The pH system will also require periodic cleaning of the probe and calibration. Precipitated
iron solids will accumulate in tank T-1. The depth of sludge accumulated in this tank must be
checked periodically (once a month). When the depth approaches 3 ft (1 ft below effluent
nozzle) the sludge will be removed.

Soda Ash Makeup

This chemical raises the pH of the groundwater to aid in precipitating iron and heavy metals.
The required dosage to maintain the pH setpoint of 8.2 is approximately 35 mg/l. Atan
‘average groundwater treatment rate of 3 gpm this dosage will consume 1.26 Ib per day of soda
ash. Preparation of a 5% solution will provide a supply that will last approximately 2 weeks at
the expected usage rate of 3 gpd. Soda ash solution is prepared as follows:

1. Plug in the solution mixer. '

2. Fill the solution tank with treated effluent by connectmg a hose to the tap provided (the
treatment system must be operating and the effluent pump running).

3. Measure the required amount of soda ash in the calibrated container provided. The

dense form has a bulk density about equal to water. A 5% solution will be obtained by
mixing the following quantities:

Soda Ash

Solution Quantity-gal (Ibs)
50 21.0

45 19.9

40 16.8

35 147

30 . : 12.6

com - 5
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4. Add the chemical slowly to the solution tank and continue mixing until fully dissolved,
at least 15 min. '
5. Unplug mixer.

Operating experience may require increasing the solution strength to avoid running out
between operator visits. Soda ash is soluble to approximately 12% at ambient groundwater
ternperature. The soda ash feed pump has a capacity of 14 gpd and is expected to operate at
about 20% of this rate. The large knob in the center allows the stroke length of the pump to be
selected /adjusted (while the pump is running). It should be set at 50% or more for this
application. The smaller upper knob selects automatic external pulsmg rate from the pH
controller (normal mode) or a manually adjusted stroke frequency. |

3.2.3 Shutdown
Short-term shutdown can be accomplished by turning off the filter system with the nearby
disconnect switch (lever). This will allow the well pumps to continue to operate until tank T-2

- redches high high level, automatically stopping them. Otherwise the well pumps can be turned
off at the individual motor starters. Shutdown for one day or longer will include turning off all
operating equipment including all pumps, the blower and air compressor, and closing the
valves at tanks T-2 and T-3-withdrawal points.

3.24 Common Operating Problems

Once stable operation has been achieved with proper pH control and chemical feed rate, few
operating problems will occur. The most complex component of the treatment system is the
sand filter unit. Problems are most likely to be associated with backwashing such as frequent
backwash cycles due to the inadequate cleaning of the media on the previous cycle from
inadequate flow or time, differential pressure set too high, backwash rate set too high causing
loss of media, and too high a solids load due to inadequate pretreatment. The equipment
supplier’s manual gives a more detailed troubleshooting guide for the system and the proper
settings for various components (Appendix J).

Precipitation and settling of the iron in tank T-2 requires proper pH control in tank T-1.

Periodic calibration of the pH system is required to ensure correct pH readings. The frequency
will be based on operating experience. Calibration requires removal of the probe assembly
from the tank, cleaning the probe with water and tissue, and immersing it in buffer solution.
. The manufacturer’s manual gives a detailed procedure for completing the calibration.

Mechanical failures may also occur. These are best resolved by consulting the manufacturer’s
manual that was provided with the particular equipment. Table 3-3 provides troubleshooting
guidelines for the various pumps. '

3.2.5 Treatment System Monitoring Plan
A monitoring plan for the treatment system will ensure that the treatment system is functioning
properly to achieve the treatment objectives defined in Section 2. PCP is the principal
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contaminant requiring removal. The carbon units are provided for this purpose. However,
iron contained in the extracted groundwater will plug the carbon beds prematurely if not
removed. - The other treatment equipment is provided to remove iron and other heavy metals if
present.

In order to assess the treatment system performance in removing PCP, samples ate collected at
the following points:

The treatment system influent

C1 sampling port between the two northern carbon units
C2 sampling port between the two southern carbon units
The effluent from the treatment system

This data will be used to compare effluent concentrations to established discharge limits,
present removal efficiencies, and evaluate overall system performance. The main purpose of
collecting the C1 and C2 sample ports samples will be to determine whether carbon
breakthrough has occurred and the carbon units require change out.

The sampling program rationale and procedures as well as the quahty assurance project plan,

are explained in further detail in the Sampling and Analysis Plan for OU1 Long Term Remedial
Action, completed by CDM in June 2003. ,

com ° a7
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" Construction Details fo

Table 3-1 | |
r Recovery and Monitoring Wells
Saunders Supply Company Superfund Site

Well ID Ground Elevation - Elevation | Elevation of Screen ‘Well
Elevation of Top of of Top of Bottom of - Length ‘Diameter -
(ft MISL) ~ Casing Screened Screened (it) (inches)
(ft MSL) Interval Interval
(ft MSL) (ft MSL)

RW-1 - - - . 15 6

RW-2 - - - - 15 6

RW-3 - -- -- - 10 6

RW-4 - - - - - 6
MW-75 4122 41.00 38.0 29.0 10 y)
MW-8D 4137 41.15 26,5 16.5 10 2
MW-95 37.87 37.73 34.5 245 10 2
MW-10D 37.64 37.27 21.6 11.6 10 | 2
MW-115 35.40 35.43 282 19.0 10 2
MW-12D 34.73 34.67 19.8 9.8 - 10 2
MW-19D 21.46 21.46 43 -4.3 10 2
MW-20S - - - - 10 2
MW-21D - - - - 10 2
MW-225 - - - 10 2
MW-23D - -- -- = - 10 2

Notes:

MSL = Mean sea level

oo

Sources:

= Information not available

Ecology & Environment, 1991.
OHM Remediation Services Corporation, 1989.




‘Table 3-2
Flow Rates and Pump Elevation Settings for Recovery Wells
Saunders Supply Company Superfund Site

Flow Rate Setting Pump Water Level Water Level
(gpm) Intake - Probe Operating Range Static Water
- Recovery | poiviar* | Current? | Setting Setting, for Pump “Level Elevation®
Well (ft BTOC) | (ft BTOC) | (ft above probe) - | (ft above probe)
RW-1 1.5 25 21.73 22.75 53t07.3 13.6
RW-2 15 2.5 17.31 17.50 1.6 10 3.6 103
RW-3 15 25 16.44 18.29 3810538 132
RW-4 15 2.5 16.93 17.42 471067 142
Recovery-r Top of Screen Well Depth
Well (ft BTOC) (ft BTOC)
RW-1 4.35 23.80
RW-2 4,38 19.42
RW-3 4.00 18.68
RW-4 3.81 18.80
Notes:

"Initial flow rate setting on April 1998.

*Current flow rate setting is adjusted to between 2.25 and 2.75 gpm after dropping below 1.5 gpm.

*Static water level elevation measured after pumps shut down 2 hours for RW-1 and RW-2 is an estimated value for
" equilibrated conditions, measurements for RW-3 and RW-4 after pumps shut down 3 days is equilibrated conditions.

gpm = gallons per minute

BTOC = Below top of casing. '

Sources:
Weston, 1998. .
Field measurements for water level and pump intake settings collected May 2003.



Table 3-3

Puinp Troubleshooting ‘Guidelines
Saunders Supply Company Superfund Site

Problem Solution
Pump will not start a) Verify that switches and circuit breaker are on.
b) ~Check the float switch for proper operation (if
applicable).
c) Check the impeller for any obstruction/damage.
d) Turn the hand off automatic (HOA) switch to the OFF
- position and then to AUTO.
Repeated Tripping a) Check for overcurrent draw.
k b) Check for any obstruction in the pump.
Pump will not shut off a) Check the float switch for proper operation (if
applicable}.
b) Chelck the HOA switch to ensure that it is on AUTO.
Low pump discharge a) Check the suction and discharge valves and ensure that
they are fully open or adjusted to the desired openmg E
-\ b) Check the impeller for correct rotation., 4
' c) Check for air leaks in the suction line and rectify.
d) Check for any obstruction in the puxﬁp / piping.




‘SAUNDERS SUPPLY COMPANY - | o .
SUPERFUND SITE ) CDM

RECOVERY WELL DETAILS

FIGURE 3-1 . RECOVERY WELL : RW-1

' Top of Screen--4.35' BTOC

Static Water Level--9.15' BTOC

Pump Upper Operating Range--15.45' BTOC

Pump Lower Operating Range--17.45' BTOC

Bottom of Sereen--19.35' BTOC

Pump Intake--21.73' BTOC

Water Level Probe--22.75' BTQC

Boitom of Well--23.8' BTOC

Not to Scale




SAUNDERS SUPPLY COMPANY :
SUPERFUND SITE CHVI

RECOVERY WELL DETAILS

FIGURE 3-2 RECOVE‘RY WELL : RW-2

Top of Screen--4.38' BTOC

Static Water Level--7.2' BTOC

Pump Upper Operating Range--13.9' BTOC

Pump Lower Operating Range--15.9' BTOC

Pump intake--17.31'BTOC

Water Leve] Probe--17.5' BTOC

Bottom of Screen--19.38' BTOC

Bottom of Well--19.42' BTOC

Not to Scale




SAUNDERS SUPPLY COMPANY
SUPERFUND SITE

RECOVERY WELL DETAILS

FIGURE 3-3

RECOVERY WELL : RW-3

Top of Screen--4.00' BTOC

S{atic Water Level--5.09' BTOC

Pump Upper Operatiné Range--12.49' BTOC

Bottom of Screen--14.00' BTOC

Pump Lower Operating Range--14.49' BTOC -

Pump Intake--16.44' BTOC

Water Level Probe--18.29' BTOC

Not to Scale

Bottom of Well--18.68' BTOC




SAUNDERS SUPPLY COMPANY '
SUPERFUND SITE : CDM

RECOVERY WELL DETAILS

FIGURE 34 - RECOVERY WELL : RW-4

Static Water Level--3.22' BTOC

Top of Scréen——3.81' BTOC

Pump Upper Operating Range--10.72' BTOC '

Pump Lower Operating Range--12.72' BTOC

Bottom of Screen--13.81' BTOC

Pump Intake--16.93' BTOC

Water Level Probe--17.42' BTOC

Bottom of Well--18.80' BTOC

Not to Scale
Note: RW-4 bottom of screen depth assumed based on RW-3, since original well construction diagram not available




Section 4
Maintenance Schedules and Procedures

4,1 General

Consistent oversight and maintenance are key to meeting the hydraulic control objectives and
long-term service of the system. This section addresses the inspection and maintenance of the
pumps, extraction wells, treatment units, and instrumentation. For detailed instructions on
maintenance and repair, and the lubrication schedule for each equipment item, consult the
vendor manuals provided.

Equipment maintenance can be broken down into two categories:

1. Preventative maintenance.
2. Corrective maintenance.

Preventative maintenance is maintenance conducted on a piece of equipment on a scheduled
basis. This type of maintenance is desirable because it fits into the work schedule, enhances the
life and performance of equipment, and avoids working under an emergency or shutdown-
condition. On the other hand, corrective maintenance is repair work that is required after the
equipment breaks down. This condition generally requires more extensive work, and work
that may often be required at inconvenient times.

A preventative maintenance program for all equipment includes certain considerations that
ensure efficient performance of equipment. All equipment will be regularly inspected to
determine its physical condition and accuracy of performance. Standby equipment, or any
piece of equipment that is used at relative infrequent intervals, will be periodically operated to
keep it in a state of operational readiness. All maintenance procedures will be performed using
manufacturer’s recommendations as a guide. Vendor manuals, plans, or blueprints, showing
the dimensions of each unit as well as all pipes, valves, gates, pumps, etc., will be available for
reference when performing maintenance. To ensure implementation of a good maintenance
program, the operator will observe the following basi¢ rules:

w

1. Practice good housekeepmg, and keep a clean, neat, and orderly facility.
2. Be familiar with each piece of equipment, how it works, and what function it is to
perform.
Establish a routine service and maintenance scheduled for each piece of equipment.
4. Keep manufacturers’ catalogs, manuals, blueprints, etc., available and stored in an

indexed file for ready reference. In addition, take care in handling this information
because it will have to last throughout the life of the equipment.

5. Maintain O&M records on each piece of equipment, with emphasis on unusual
incidents or faulty operating conditions.

CDM : | 41
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Procure and maintain an adequate stock of tools required for performing maintenance.

7. Maintain a spare parts inventory for each piece of equipment. Consult manufacturers’
recommendations for a listing of suggested spare parts. g

8. Observe good safety procedures.

o™

4.2 Well Pumps

The extraction well pumps are reliable and durable equipment, but malfunctions may occur.
Potential pumping deficiency would be indicated by a decrease in the flow meter reading or the
calculated rate from the flow totalizer readings. Clogging of the pump intake screen or internal
passages is possible. A buildup on iron deposits is the likely cause of impaired performance.

Iron scahng may be primarily the result of iron bacteria or direct chemical deposition of iron
hydroxides. Iron scale may accumulate rapidly and require regular maintenance.

If the pump has reduced capacity or the pump has failed completely, it will be necessary to pull
the pump from the well for inspection and repair. Follow the manufacturer’s troubleshooting
and maintenance guidelines to diagnose and repair the problem. The pumps will be pulled
from the wells every year for inspection even if no failure has occurred. :

43 Extraction Well Fouling and Rehabilitation

The routine evaluation of pumping rates may indicate a reduced yield from the well due to
fouling of the well screen or gravel surrounding the well. In this case the pump will produce at
the desired rate but shut down periodically due to low water level. The well screen can be
cleaned and the well rehabilitated by mechanical cleaning. .

44 Inspection and Maintenance Procedures for the

Groundwater Treatment System
Regular inspection and performance of preventative maintenance activities are required for the -
major equipment and their components in the groundwater treatment facility, including
pumps, controls, blower, and piping and valves. Consistent achievement of maintenance

objectives requires an adequate supply of proper tools, a comprehensive and up-to-date records
system, and proper training of all personnel involved m maintenance activities. '

A preliminary maintenance schedule that lists preventative maintenance tasks is summarized
the System Maintenance Schedule and Record in Appendix A. O&M manuals supplied by the
equipment manufacturers will be consulted for specific details regarding inspection and
maintenance procedures.

4.4.1 Importance of Records
Keeping adequate records of performance is an integral part of good treatment plant operation.
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Logging clear and concise records ensures that the experiences will be of assistance in meeting
future operation situations. Pertinent and complete records are a necessary aid to control
procedures. Most importantly, records will be used as a basis for plant operation and for

interpreting the results of grou:ndwater treatment. Records also provide an excellent check on
things done or to be done, especially with regard to maintenance problems. Equipment in
treatment plants requires periodic service (i.e., weekly, monthly, or yearly). Adequate records
note when service was last performed and when the time for service approaches; thus, a
schedule can be maintained and nothing is overlooked or forgotten.

The significant details of operator experience also have an important historical value and form
a running account of the operation of the plant. When accurately kept, records provide an
essential basis for the design of future changes or expansions of the treatment facility. Records
can also be used to aid in the design of treatment facilities for other locations where similar
problems may be encountered. In the event of legal questions on connection with treatment or
plant operations, accurate and complete records would be urgently required as evidence of
what actually occurred.

4.4.2 Weekly System Monitoring Checklist

Proper operation and control of the groundwater remediation facility entails:

. Regular O&M.
. The maintenance of an operating log.

A weekly system monitoring checklist will be kept for tabulating pertinent operating data. The
log will be kept in a bound record book or notebook and maintained at the site as a database
reference. A Weekly System Monitoring Checklist is in Appendix B, and the Critical Devise
Checklist is provided in Appendix C. The information that will be recorded for the treatment
system includes instantaneous and cumulative flow readings for each point of measurement
and well water levels. The pressure gage readings at the sand filter, the carbon units, and the
effluent line will be recorded. The chemical feed tank level will also be noted.

4.4.3 Laboratory Records
A record of laboratory data will be maintained. In addl’aon instrument calibration and
maintenance records will be recorded.

4.4.4 Maintenance Records ‘

Maintenance records will be kept on individual sheets for each piece of equipment. A record of
regular periodic lubrication, inspections, cleaning, and replacement of worn parts, along with
other data, will be kept on these sheets. The data indicating when the next regular servicing of
the equipment is scheduled will also appear on the sheet where it can be easily seen. Hach
‘sheet will list the specific piece of equipment as well as instructions for lubricating, including
the type of oil and the frequency of lubrication.

CDM 4-3

G:\Saunders\O&M ManuahSEC4.wpd



,_Section 5
References

Weston, 1998. Operation and Maintenance Manual for Groundwater Treatment System,
Saunders Supply Site, Chuckatuck, Virginia, August.

CDM, 2003. Final Sampling and Analysis Plan for OU1 Long Term Remedial Action, Saunders
* Supply Company Superfund Site, Chuckatuck, Virginia, June 30.

Ecology;and Environment, 1991. Remedial Investigation, Saunders Supply Company Site.

OHM Remediation Services Corporation, 1989. Well Boring Logs, Saunders Supply Site,
June 3. S

CDM . ' . 5

GASaunders\O&M ManuahSECS.wpd






SYSTEM MAINTENANCE SCHEOQULE AND RECORD
SAUNDERS SUPPLY SUPERFUND SITE

HRUIRNET By
WELLPUMPS ] A

CHUCKATUCK, VIRGINIA

K

MONTHLY

IES VISLFLOAT

R

&

-

. SIGNAGE

INSPECT "~ MONTHLY *

NA - INFGRMATION NOT AVAILVABLE IN OaM MANUAL

Armansiv 4 Maidanh Macdacakas > AAAd



Appendix B
Weekly System Monitoring Checklist



Saunders Supply Superfund Site - Groundwater Treatment System
Weekly System Monitoring Checklist

i ) ‘Time onsite:

Personnel Onsite: Time offsite: _

Note: For all readings, if equiprnent is not operating, turn the equipment on and take readings. Ensure conditions are safe to
aperate equipment (i.e. sufficient water supply exists for pump suction).

FLOW TRANSMITTER AMETEK METER

W1 | YIN YIN' 731053
RW-2 Y/IN Y/IN 36t01.6
RW-3 YIN | YIN 5.81t03.8
RW-4 YIN ‘ Y/N 67t04.7

Yellow Lights: T-2Hi-HI  OFF/ON  WellPump1 OFF/ON  Well Pump 3 OFF/ON
(On Alarm Panel) T-3Hi-Hi  OFF/ON  WellPump2 OFF/ON  Well Pump 4 OFF/ON

( )nical Feed Tank CF-1: Full 34 %2 Ya Empty . Feed Tank pH:
: Filled Tank? Y /N Feed Tank pH: {after filling)

Chemical Blending Tank T-1: Blower operating? Y /N T pH Strips:

. pH Meter:
Sand Filter: In Operation? Y/ N ~ Pump Pressure (psi): Flow (gpm):

Air Receiver Pressure (psi): Drain air receiver condensate: Y/ N
Carbon Filters:  Pre-carbon Filtration Pressure (psi):
Effluent Pump: In Operation? Y/ N Pressure (psi): .
Flow meter (total gallons): ___ Timed flow rate (gpm):

Building: Heaters effective? Y / N/ N.A. Vent fan operating? Y/ N
Critical Device Check: Performed this visit? Y/ N Note any problems with critical devices below.
NOTES:

,.) :

Note: System start-up took place on 22 April 1998 @1306 hours. Flow transmitter total flow readings were set to
zero and effluent meter reading read 2,197 gallons,
PM to Fax or E-mail to ACOE Attention Marc Gutterman - 441-7478. PM Review:

IMS Project Number ' Appendix B - Revised: September 6, 2001
3513180 ’
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Critical Device Checklist
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CRITICAL DEVICE CHECKLIST
SAUNDERS SUPPLY, CHUCKATUCK, VIRGINIA
Quarter:

inspector's Initials

Date of Inspection

Weil Pump Low Flow Alé'r'rh.

|Pull and wash recovery well pumps, clean pump suction.
Ciean and Calibrate pH Probe

Check level probes, clean _J
Field test for iron

Check Settling Tank HiHi Level alarm and pump control.

|Check Settling Tank level controls for Sand Filter Pump.

::|Check Blending Tank, T-1 for sludge buildup.
Clean blower fan, blower tray, and suction inlet.

Measure and record sluc_:_l e depth in Settling Tank, T-2

Clean Air Compressor Iniet Filter

Check Compressor Operation (on at 35 psi, off at 50 psi)

Operate Manual Backwash, observe operation

|Lubricate Pimp

Check Flow Meter for smooth operation

Check Effluent Tank HiHi Level alarm and pump control.

Check Effluent Tank level controls for Effluent Pump.

Inspect-Effluent Tank for scaling, build-up.

IMS identification at front door. .'

Caution: Caustic Solution..

Blending Tank Mixing !nstructlons

Caution: More than one voltage source (Alarm Panel)

Egmgment Labels: Tanks, Piping, Motor Controller, C/B

Ground connection for Circuit Breaker Panel

Ground connection for Sand Filter Platform

Circuit Breaker Panel

o

Piping (Leaks, Supports)

Pressure and Seal Fire Extinguisher

Inspect First Aid Kit

Appendix C Revised: September 8, 2001
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MODEL 575
SUBMERSIBLE PRESSURE TRANSMITTER

INSTRUCTIONS FOR INSTALLATION, SERVICE AND PARTS

— 20 AWE POLYURETHANE INSLATED
‘ AND SHIELDED
1.06
b5 | '“l [268) [~
&6 :
CABLE LENGTH OPTIONAL b
CABLE BRACKET -
112 ;.va,- [raT— o Tt QPTION
B76 HEX e I 8 k
222 “ fen CONQUIT ADAPTOR | | [ ] _1
STANDARD NUT T ; ¢ OFTION — L
N OFTION
a.!u
ey 126 el
me [ l
!
—
1.8 HEX —, |
1254} ) i g
NOSE SCREWS INTO =Rttt 0 E
172 NPY FEMALE 2
THREAD »
1,
- INCHES P

FUNCTIONAL SPECIFICATIONS

Range Limits: Reference Model Code

Output: 4-20 mADC, limited to 30 mADC

Power Supply: 12 to 40VDC with reverse polarity
protection (limited to 28 volts for intrinsically safe use)

. Temperature Range:** '
Ambijent Operating:*
Silicone Fill -40° F to 180° F (-40° C to 82° C)
Mineral Fill 10° F to 140° F (-12° C to 60° C)
*CSA Instrinsically safe T3C, do not exceed 14F F (60° C)
Storage: -40°F to 180°F (-40°Cto 82°C)

Loop Resistance: 1400 chms max @ 40 volts

PERFORMANCE SPECIFICATIONS

Zero Offset: +0.50% FS, Set at 77°F (25°C)

Full Scale: +0.50% FS, Set at 77°F (25°C)

Accuracy: +0.25% FS (BFSL) Includes linearity,
hysteresis and repeatability (+0.50% FS 6 psi range only)

Stability: +0.5% FS / six months

Temperature Effect: Compensated 23°F to 130°F (-5°C to
55°C) 1% of Upper Range Limit for 77° F (25°C)
temperature change within the compensated range.

Power Supply Effect: +0.005% FS per Volt

Proof Pressure: 200% of Upper Range Limit

Burst Pressure: 3 times the Upper Range Limit

PHYSICAL SPECIFICATIONS
Materials of Construction

Cable Jacket: Polyurethane

Diaphragm: Type 316L Stainless Steel

Cover: Type 316 Stainless Steel

Nut/Washer: Type 316 Stainless Steel

Cable Grommet; Viton

Cover “0” Ring: Viton

Snub Noese: Nylon 6/6, removable (1/2 inch NPT threads)
Electrical Connection; 20 AWG Shielded Cable
Weight: 1 pound {454 g).
Media Compatibility: Any media compatible with

materials listed above

APPROVALS
Meets CSA requirements for intrinsically safe operation in
hazardous locations as designated by Class [, Div 1,
Groups A, B, C, & D and Class II, Groups E, F, & G.
Temperature Code T3C. (When used with approved
barrier.)

**If submerged in a liguid that has frozen solid, damage will result.

AMETEK

U.S. GAUGE, PMT PRODUCTS

K796423 REV D 02/07/02
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MODEL 575 SUBMERSIBLE TRANSMITTER MODEL NUMBER CODE

“j 575 SUBMERSIBLE PRESSURE TRANSMITTER

SENSING PORT
'S = SNUBNOSE
INPUT/OUTPUT
B =12-40 VDC/ 4-20 mA
PRESSURE RANGE B . .
0006 = . 0-6 PSI/0-0.4 BAR (0-13.8 FT/0-4.2M WATER) . -
0015 = '0-15 PSI/0-1 BAR (0-34.6 F/0-10.5 M WATER)
0030 = 0-30 PS1/0-2 BAR(0-69.2 F/0-21.1 M WATER) _
0060 = 0-60 PS1/0-4 BAR (0-138.4 FT/0-42.2 M WATER)
0100 = 0-100 PSI/0-7 BAR (0-230.7 FT/0-70.3 M WATER)
0150 = 0-150 PSI/0-10 BAR (0-346.0 FT/0-105.4 M WATER)
0200 = ~ 0-200 PSI/0-14 BAR (0-461.3 F1/0-140.6 M WATER)
0300 = 0-300 PS1/0-20 BAR (0-692.0 FT/0-210.9 M WATER)
ELECTRICAL CONNECTION

N = STANDARD NUT/CABLE
R = CABLE SUPPORT WITH STANDARD NUT/CABLE
C = CONDUIT ADAPTER

MATERIAL  BASE DIAPHRAGM
L = 316L.8S - 316L SS
H = _ 3i6LSS . HASTELLOY
FILL
S = SILICONE
M = MINERAL

55S B 0015 N L S  (100FT.CABLE) EXAMPLE

EXAMPLE: To specify Model 575 Snubnose submersible transmitter with 12-40 VDC input and 4-20mA output to measure
15 PST having a standard nut with cable electrical connection, a 316L Stainless Steel diaphragm, silicone oil fill and 100 Ft. of

cable, Order: 575-5:B-0015-N-L-S (100 F, of Cable)

]
I

'CABLE SHIELD

CABLE LENGTH (SPECIFY LENGTH IN FEET)

A RED, +EXCITATION -
BLACK, -EXCITATION .

1 \ } : GREEN, CASE GROUND -



OD L 575 TMNSM

To install the Mode] 575 Transmitter, connect the surface
_end of the cable to the Ametek Model DMC Meter
Controller or other power source and indicator. Suspend
.- the transmitter into a well or tank supported only by its
attached shielded electronic cable. Insure that the opening
_ in the well or tank cover is large enough for possible
future removal of the transmitter.

- Additional support to the transmitter is available with an
optional factory installed cable support. The optional

- cable support is recommended when using longer lengths

- of cable or when suspending the transmitter into agitated -

- liquids. The cable support provides strain relief for the

- excess stress found under these circumstances: See dia-
gram of Model 575 Transmitter with cable support usmg
customer supplied and installed support cable.”-

RIN TION

Cautmn The cab!e grommet and support are specml-
ly installed by factory-trained personnel to insure
watertightness. Any adjustment or removal of these
items may destroy the watertight feature thus expos-
ing the transmitter to water seepage, an electrical
short and transmitter failure. Any adjustment or
removal of the cable grommet or cable support vmds
the warranty.

Caution - Waterproof cable should not be kinked or -
nicked, this would allow water into the electronics
housing Permanent damage will result. (Never cut or
splice the waterproof cable). The surface end of the

¢able is used as the system's atmospheric reference,
* this end should not be’ sealed

MODEL 575 WITH CABLE SUPPORT

| customEn suprLl
SFPORT EAE!?E

EEAT

USE PLASTIC TiE Ws
10 PREVEN] CUTTIHG INTQ
THE WATERPROOF SHEAIH

F T CABLE

APPROLMATE DISTANCE
TR W

T ‘/wa Eyuom emﬁs

. HOUSIHE COVFR :

R RL

Surge or lightning proiectors are available as optional items
and are strongly recommended for protection from sec-
ondary sutges or lightning strikes. The units are easy to
install, are maintenance-free and respond in less than one
nanosecond. Install in accordance with the instructions:

- 1. Lightning protection devices should be placed as close to
~ the instrument as possible and wired in accordance with
National Electric Code in an approved watertight enclosure.

2. If the distance between the méter and transmitter, ot the .
. meter and recorder is less than 100 feet only 1 protector per

" line may be used.

3. Use No. 10 AWG ground wire or better from protector 10
earth ground.

- 4, Provide a separate ground for each run of shiclded cable
or metal conduit,

5. Keep the ground wire less than 1 foot long and tie to a
suitable ground rod or metal frame ground. Surge capability
is only as good as the grounding method. All ground connec-

-tions must be mstalled

6. Install all protectors in Weéthériight enclosures,
7. Run signal lines shielded and away from power lines.

8. Wire according 10 the Electrical Code.

Caution - This or any installation cannot protect against
a direct lightning strike, or secondary strikes of sufficient
magnitude. Ametek cannot accept liability for damage
due io lightning or secondary surges.

()
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K)LEVEL- TRANSMITTERS

‘BULLETIN DB-576
PART #K706422

Model 575 Submersible Level Transmitter

FEATURES

& Solid state semiconductor
sensor for accuracy and
reliability

¢ Rugged 316 stainless

steel housing with

excellent environmental
protection

& Easy.to install and use

& Removable, nonclogging
snub nose end protects
sensmg elements

2 wire 4-20 mA output

Vented to the atmosphere
through the surface end of
the cable

# Reverse poiarity and surge
protected

& Lightning protectors
. available

DESCRIPTION
" The Model 575 Submersible Level
Transmitter Is specially designed to
provide the convenience of direct
'submerg'ence in many type of liquid
 for quick; accurate and refiable level
* measurement. The simple design and
rugged construction of this solid state
instrleent provide long lasting service
with virtually no maintenance.
‘The Model 575 Transmitter indicates
the level of ﬁqui'd by continuously
" measuring hydrostatic pressure via
5{"; sensing etement, an ion implanted
' silicon semiconductor chip with integral

" EFFECTIVE: 7/00

APPLICATIONS

Tanks

Ponds

Rivers

Lakes

Water wells
Landfills

Flood channels

2% 2P % 2

Wheatstone Bridge circuit: Once the
sensor measures the pressure, the data
is transmitted by a 4 to 20 mA output
signal. This design provides for

" excelient linearity and repeatabllity,

low hysteresis and long term stability.
The Maodel 575 Is easy to install, too.
Simply lowsr the transmitter into a
vesse! or well. It's that easy. All the
electronics are mounted in a sub-
mersible 316 stainless stee! housing.
A special cable support bracket is also
available. This gives extra stability to the
transtitter when used with longer

lengths of cable or when used in an
agitated itquid.
The transmitter is available’ calibrated

for any span needed, from O to 3 psi or 0
10 0.2 bar (0to 7 feetor O to 2.1 meters
of water) to 0 to 300 psi or 0 to 20 bar {0
to 690 feet or 0 to 211 meters of water).

To complete your liguid level
measurement and control system, use
the AMETEK Mode! DMC Digital Meter/
Controller with the Model 575
Submersible Transmitter,

SUPERSEDES: 10/87

. U.5. GAUGE * PMT PRODUCTS 820 Pennsylvania Bivd., Feasterville, PA 19053 U.S.A. « TEL: (215} 355-5800 » FAX: (215) 355-2937 « www.ametekusg.com



Model 575 Submersible Level Transmitter

SPECIFICATIONS
FEET OF WATER: 0/14, 0/35, 0/69, 0/138,
0/230, 0/345. 0/460, 0/690

METERS OF WATER: 0/4, 0/10, 0/21, 0/42,
0/70, 0105, 0/140, 0/210

BAR: 0/0.4, 0/1, 0/2, O/4, 077, 010, 0114, 0/20

'PSI: 0/6, 0/15, 0/30, 0/60, 0/100, 0/150,
0/200, 0/300

_OUTPUT: 4-20 mA, 2 wire, current limited to 30
mA DC

POWER SUPPLY: 12 to 40 VDC with reverse
polarity surge protection; Limit to 28 VDC for
CSALS,

‘LOOP RESISTANCE 1400 ohms maximum at
40 volts

TEMPERATURE RANGE:
~ Ambient Operating CSA Intrinsically safe T3C

Bw&m&wmmwwaummmwm

SPECIFICATIONS SUBJECT TO CHANGE WITHDUT NOTICE

= 32° 1o 104°F (0° to 40°C)

Storage: -40° to 176°F {-40° to 80°C) -
OVERRANGE EFFECT: 20.15% full scale at
300% of maximum range

ACCURACY: 20,25% full scale, BFSL
{including linearlty, hysteresis and repeatability):
+0.50% full scale (6 psi range only)

ZERO OFFSET: £0.50% full scale set at 25°C
SPAN: +0.50% full scale set at 25°C

TEMPERATURE EFFECTS:

Compensated: 32° to 122°F (0° to 50°C):.
Maximum 1% URL output change for +25°C
temperature change within compensated range
when callbrated at 25°C

POWER SUPPLY EFFECT: +0.005% full scale
per volt

CONSTRUCTION:
Diaphragm: Type 316L stainless stee!

Iy SN N N ca e

ORDERING INFORMATION

 SENSING PORY
s

INPUT/OUTPUT

SHE OG0

Consult factory for avauabmry of
RANGE

0006 = 0-6 psn.fo -0.4 bar (0 -14 f./0-4.2 m water)

>UTRE RO bA

0100 = 0-100 pst0-7 bar {0-230 fL./-70.3 m
water)

0150 = 0-150 psi/0-10 bar (0-345 f1./0-105.4 m

water)

0200 = 0-200 psif0-14 bar {0-460 f./0-140.6 m

water}

0300 = 0-300 psif0-20 bar (0-690 ft./0-211.0 m

water)

Calibrated ranges cen be specified sfter the mode! code; the
specific renge should be betwesn the upper end lower [nges in

the catefyuy selacled.
ELECTRICAL CONNECTION

> Standar AuYoRls

_ R = Cable support with standard nuUcab1e '
C = Conduit adapter
DIAPHRAGM

Example:
575-5-B-0015-N-L-5

L iR

. (100 Ft. of Cable)

Mode! 575 snubnose submersible
transimitter,12-28 VDC input, 4-20
mA output, to measure 15 psi,
standard nut, cable eiectrical
connaction, 316L stainless stee!
diaphragm, siiicone fill, 100 fu. of
© cable

520 PENNSYLVANIA BLVD., FEASTERVILLE, PENNSYLVANIA 18053 U.S.A.
TEL: (215) 355-6800 « FAX: {215) 355-2937 » www.ametekusg.com

(150 9001 . Sosrnes)

:%S*?ﬁ*mﬁ i

Others = Consult factory for avaliabllity.
CABLELENGTH

ISR
NOTE: For maximun reflabliity and long term performance,
AMETEK recommends the use of 8 ightning protector with this

feve transritter. For ordering information consult factory.
AMETEK"
U.S. GAUGE » PMT PRODUCTS -

© 2000, by AMETEK, inc. All rights reserved.
2,5M700N{110020)

S BATs A
0030 = 0-30 psIID -2 bar (0 -69 ft./0-21.1 m water)
0080 = (-60 psi/0-4 bar (0-138 f./0-42,2 m water)

- Housing Type: 316 stalnless steel

Nut/Washer Type: 316 stainless stesl

Cable Grommet: Viton

Housing O Ring: Viton

Cable Jacket: Polyurethane

Snub Nose: Nylon 6/6, removeable (1/2 inch
NPT}

MEDIA COMPATIBILITY: Referance materials
of construction

ELECTRICAL CONNECTION: Attached 20
gauge polyurethane shielded cable. Unspliced

‘lengths avallable up to 5000 R. (1662 m)

WEIGHT: 1.0 Ib. {454 g)

APPROVALS: Meets C5A requirements for
intrinsically safe operation in hazardous
locations as designated by Class |, Div.1,
Groups A, B, C & D and Class Il, Groups E, F &
G. Temperature Code T3C (when used with
approved barner)

Printed in the U.S.A.
oh recycled peper




BASIC INSTALLATION C'RCUIT DIAGRAM
HAZARDOUS LOCATION NON HAZARDOUS LOCATION
HAZARDOUS LOCATION - NON HAZARDOUS LOCATION -
SUPPLY -BARRIER
! LOAD ¥ | [ INPUT
PRESS. TRANSMITTER | I.8. BARRIER INPUT q ! PRESS, TRANSMITTER 1 (+) VOLTAGE
(+) (+) RESISTOR  VOLTAGE ! (+}) — O _
—0 : - AWM | i — =
. - - T -
(=) I ) o ! (=) MONITOR
- | ’ o MONITOR l O
CASE GROUND | H]j | ! ' LOAD
¥ == ! hﬂ RESISTOR SIGNAL
_ | CASE GROUND 11 _ COMMON
SINGLE BARRIER CONFIGURATION : RETURN BARRIER
\
TWO BARRIER CONFIGURATION
SUGGESTED LIST OF CSA APPROVED BARRIERS: SUGGESTED LIST OF CSA APPROVED BARRIERS:
MANUFACTURER MODEL NO. PUBLICATION NO. MANUF ACTURER MODEL NO. PUBLICATION NO.
> STAHL 8901/31-280/100/70 8901603310 STAHL 8901/31-280/100/70 1 (SUPPLY) 8901603310
A STAHL 8903/31-315/050/70 8903601310 STAHL 8901/33~086/000/99j(RETURN) 8901603310
HONEYWELL 38545-0000-0110-113-F585 3-385-22 ' 3 STAHL 8903/31-315/050/70 ' (SUPPLY) 8003601310
MTL T28+ PSTO0-10Q ) STAHL 890&33—086/000/00 (REIURN) 8901603310
MTL - 708 PST700-10 MTL 787 OR r87S (SUPPLY + RETURI}!] PS700-10
NOTES
1) USE ANY CSA CERTIFIED SINGLE CHANNEL ZENER DIODE BARRIER, ' e% :Tm THIS DRAWING IS THE PROPERTY OF AMETEK INC. ALL RIGHTS ARE RESERVED AND NEITHER THIS DRAWING NOR ANY INFORMATION IT
HAVING SAFETY PARAMETERS OF 28 V MAX/290 OHM MIN., FOR THE GONTAINS IS TO BE GOPIED REPRODUCED DISCLOSED TO OTHERS OR USED WITHOUT WRITTEN PERMISSION FROM AMETEK, INC.
SINGLE BARRIER CONFIGURATION OR FOR THE SUPPLY BARRIER IN THE b3 LIMITS OF ACCEPTABLE WORKMANSHIP ARE DEFINED IN MS-645-A
0o 2 BARRIER CONFIGURATION. : ¥ - m SOME  ————— | o M '—F—'EK 820 PENNSYLVANIA BLVD.,
% FOR THE RETURN BARRIER,IN THE 2 BARRIER CONFIGURATION, USE ANY o ~ UNLESS OWSE““:;ESEENSF:EE’:{";SED 3 s o 4.4] e FEASTERVILLE. PA. 19053
S CSA CERTIFIED DIODE-RETURN BARRIER. ol 812 D‘ME"";'ngR:NCES on BRA ___éuniﬂ.% Y : . PA
g 2) TO ASSURE AN INTRINSICALLY SAFE SYSTEM, THE TRANSMITTER ) ©| zoec.r.. 3DEC. ML, ANGLES GHECKED Ll g
MUST BE WIRED IN ACCORDANCE WITH THE BARRIER MANUFACTURER'S L &8l 2.0 £.,005 a1 APPROVED o BIETICTIG MODELS 841.851.88‘575
- FIELD WIRING INSTRUCTIONS. ol g ATERIAL | Surersenes v ' INTRINSICALLY SAFE SYSTEM
)& 3) INTRINSICALLY SAFE FOR HAZARDOUS LOCATIONS.CLASS I: U/ I | UsED ON _ CONTROL NODRAWlNG (CSA)
. GROUPS A.B.C.D., CLASS 1I;GROUPS E.F,G, AND CLASS i o - NEXT ASSY g INCHES . |OWe. NO.
/ [ - M.M. BK750483
] 2 FINISH PARTS LIST .
<l 5 .. DO NOT SCALE DRAWING SHEET  OF
BRORMAT )




“  SERVICE & ACCESSORIES

)

FACTORY SERVICE ' PARTS - ORDERING -

Factory or field service is available by contacting the - 'When ordering replacement parts, supply the following
Customer Service Department. Supply the following information:
information:
: 1. Part description and part number.
1. Instrument Model Number and Serial Number as 2. Quantity of each item required.
shown on the Instrument Pata Tag. 3. Shipping instructions and address,
2. Description of the problem being experienced.
3. Description and location of the Installation. Mail, Telephone, or Fax Orders to:
AMETEK

For service: TEL: (215) 354-1848

820 Pennsylvania Blvd. Feasterville, PA 19053
FAX: (215) 354-1804

TEL: (215) 355-6900

CANTDL Wt . FAX: (215) 354-1801
ACCESSORIES
Description
LMA 912 30 VDC SURGE/LIGHTNING PROTECTOR

Protects the excitation and signal lines between am Ametek Model DMC Meter Controller,
or other power source and indicator, and the Model 575 4-26mA ouiput transmitter.

WARRANTY POLICY
AMETEK ["Seller"] warrants for a period Gf one year ffom the date of shipment and that all products manufactured by the
seller are free from defects of material and workmanship when used within the service, range, and purpose for which they
were manufactured. Seller will, at its option, repair, replace, or refund the purchase price of parts found by Seliler to be
defective in material or workmanship provided that written notice of such defect requesting instructions for repair, replace-

ment, or refund is received by Seller at the address below within the warranty period and provided that any instructions
thereafter given by Seller are complied with.

This warranty shall not apply (i} to the performance of any system of which Seller's products are a component
part, (ii) to deterioration by corrosion or any cause of failure other than defect of material or workmanship, or (iii) to any of
Seller's products or parts thereof which have been tampered with or altered or repaired by anyone except Seller or someone
authorized by Seller, or subjected to misuse, neglect, abuse or improper use or misapplication such as breakage by negli-
gence, accident, vandalism, the elements, shock, vibration, or exposure to any other service, range, or environment of
greater severity than that for which the products were designed.

SELLER MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF FITNESS OR OF MERCHANTABILITY WITH RESPECT TO ITS PROD-
UCTS, OR ANY PART THEREOF, OTHER THAN AS EXPRESSLY SET FORTH ABOVE. NOR SHALL SELLER
HAVE INCURRED ANY OTHER OBLIGATIONS OR LIABILITIES OR BE LIABLE FOR ANY ANTICIPATED OR
LOST PROFITS, INCIDENTAL DAMAGES, CONSEQUENTIAL DAMAGES, TIME CHARGES, OR ANY OTHER
LOSSES INCURRED IN CONNECTION WITH THE PURCHASE, INSTALLATION, REPAIR, OR OPERATION OF
ITS PRODUCTS (INCLUDING ANY PARTS REPAIRED OR REPLACED).

This warranty does not extend to anyone other than the original Buyer from Seller.
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INTRODUCTION

The Model 572 Digital Meter Controller is used with an Ametek Model 57 Pressure Transducer

or Transmitter or any 4-20mA or millivolt transducer or transmitter to provide digital indication
- of pressure or level.

Model 572A has two setpoints, each with an adjustable high and low setting and a common hys-
teresis adjustment. The display provides a visual indication when setpoints are exceeded. Each

setpoint actuates a Form C relay (two relays). The relays provide on/off control of external con-
ol devices. '

Model 572B is a Model 572A with 4 to 20 mA or 0 to 10 VDC analog output. The analog out-
puts are proportional to the pressure or level measurement and can be used for external indicat-
ing; recording, controlling; or computing devices which accept analog input.

Model 572C is a Model 572B with RS8232 serial digital output which can be used for external
indicating, printing, controlling, or computing devices which accept digital input.

SAFETY SUMMARY

This instrument is designed to prevent accidental shock to the operator when properly used.
However, no design can ensure the safety of an instrument improperly installed or used negli-
gently. Read this manual carefully and completely before operating the instrument. Failure to
read this manual in 1t§ entirety could result in damage to the instrument or injury to the operator.
Standard safety precantions must be used during installation and operation. Important messages
located throughoud, this manual are as follows: '

WARNING - Denotes & hazardous procedure or condition which, if ignored,
- -could result in injury or death to the operator.

CAUTION - Denotes a hazardous procedure or condition which, if ignored,
could result in damage or destruction to the instrument.

IMPORTANT —~ Denotes a procedure or condition which is essential to the correct
operation of the instrument.

NOTE - - Specifies supplementary and perhaps essential information in
relation to a particular procedure or condition.

WARNING - Do not connect any wires to Terminal Boards No.'s P1 or P2 with the AC
Power Input applied. '




s INTRODUCTION

WARRANTY POLICY

AMETEX ["Seller"} warrants for a period of one year from date of shipment that all prod-
ucts manufactured by the Seller are free from defects of material and workmanship when used
within the service, range, and purpose for which they were manufactured. Seller will, at its
option, repair, replace, or refund the purchase price of parts found by Seller to be defective in 3
material or workmanship provided that written notice of such defect requésting instructions for
repair, replacement, or refund is received by Seller at the address below within one year after
the date of shipment and provided that any instructions thereafter given by Seller are complied .
with,

This warranty shall not apply [i] to the performance of any system of which Seller's prod-
ucts are a component part, [ii] to deterioration by corrosion or any cause of failure other than
defect of material or workmanship, or [iii] to any of Seller's products or parts thereof which
have been tampered with or altered or repaired by anyone except Seller or someone authorized
by Seller, or subjected to misuse, neglect, abuse or improper use or misapplication such as
breakage by negligence, accident, vandalism, the clements, shock, vibration, or exposure to
any other service, range, or environment of greater severity than that for which the products
were designed.

SELLER MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF FITNESS OR OF MER-
CHANTABILITY WITH RESPECT TO ITS PRODUCTS, OR ANY PART THEREOF,
OTHER THAN AS EXPRESSLY SET FORTH ABOVE. NOR SHALL SELLER HAVE
INCURRED ANY OTHER OBLIGATIONS OR LIABILITIES OR BE LIABLE FOR ANY
ANTICIPATED OR LOST PROFITS, INCIDENTAL DAMAGES, CONSEQUENTIAL
DAMAGES, TIME CHARGES, OR ANY OTHER LOSSES INCURRED IN CONNECTION
WITH THE PURCHASE, INSTALLATION, REPAIR, OR OPERATION OF ITS PROD-
UCTS [INCLUDING ANY PARTS REPAIRED OR REPLACED].

This warranty does not extend to anyone other than the original Buyer from Seller.

AMETEK

PMT DIVISION
820 PENNSYLVANIA BLVD., FEASTERVILLE, PA 19053




COMMON SPECIFICATIONS FOR MODEL 572 A, B, & C METERS

DISPLAY: 7 Segment, 3 1/2 digit, Blue/Green vacuum fluorescent 0.5 in. high alphanumeric characters.
CASE: Noryl case “OFF WHITE” color per DMS 454C. 1/8 DIN cutoul (178 in. x 3.63 in.). Splash proof NEMA 12
front panel with neoprene panel seal gasket. Weight 1.22 1b., max. '

- TERMINATIONS: Screw ierminals, accept No, 14 AWG max.

FRONT PANEL KEYS: Membrane type.
POWER: 115VAC or 230VAC + 10%, 50/60 Hz, l10VA. User selectable on terminal board.
FULL SCALE INPUT RANGE: 010 199.9 mVDC or 4 to 20 mADC, with precision resistor added.
INDICATOR ACCURACY: £ 0.05% + 1/2 least digit.
*DIGITAL COUNTS: Max Counts = 32 x mV input to Max of 1999.
*DIGITAL OFFSET: Display Counts + offset must not exceed 1999.
*DECIMAL POINT: Selectable.
*MIN/MAX MEASUREMENT STORAGE: Continuously updated since last reset by operator.
*SET POINTS: Two high and two Jow adjustable setpoints with front panel display when exceeded.
*SET POINT HYSTERESIS: Adjustable to 100% of display range, common o all setpoints.
STROBE HOLD: Suspends measurement and display from rear panel terminals.
EXCITATION SOURCE: Meter provides 18-24 VDC unregulated, or 10VDC regulaied, to power external

transducer, short circuit protected.
REMOTE KEYPAD: Keypad contacts available on rear panel terminals.
DISPLAY RATE: 2 updates par second.
RESPONSE TIME: 750mS typical for input step change. '
RELAY OUTPUTS; Meters have two Form C, 5 amp relays actuated by the setpoints.
RELAY CONTACT RATING:

Resistive: 5A max. at 125VAC max.

0.6A max, at 110 VBC max.
5A max. at 30VDC max.

Inductive: 0.1A max. at 30VDC .
ISOLATION: Relay has 1500V peak isolation from the signal input and 500V peak isolation from analog output and
RS232 output. ' DT e :

INPUT PROTECTION: Floating protection to 300V min; 1 Meg Min. input impedance.
NMR: 60db typical at 50/60Hz. e

CMV: = 2500v peak input to power line.

CMR: 80db at 50/60Hz input to power line.

OPERATING TEMP; 010 50°C.

STORAGE TEMP: -40to+85°C.

STORAGE HUMIDITY: 20 to 80% non condensing.

*Runctions marked with an asterisk (*) are operator programmable from the front panel and stored in a nonvolatile
memory. Alieration of programmed seltings requires entry of a security code (28) for access.

SPECIFICATIONS FOR MODEL 572C (R5232 OUTPUT)

Mode! 572C provides serial ASCII, R$232C half duplex, or 20 mA current loop communications interface with
1500V peak isolation to signal input circuits and 300 or 1200 baud rate selection on rear connecior.

DATA FORMAT: 1 start bit, 7 data bits, no parity, 2 stop bits.
DISTANCE: 20 mA = 4000 ft.
RS232C = 75 ft. max.

1-1



SECTION [ s SIPE CIFICATIONS
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DISPLAY COUNT CHANGE FOR FULL OUTFPUT SPAN

" FIGURE 1-1 ANALOG OUTPUT STABILITY & TEMPERATURE DRIFT -

'SPECIFICATIONS FOR ANALOG OUTPUT (MODELS 572 B & C)

.Models 572B & C provide 4 to 20mA or 0 to 10 VDC analog ouiput with potentiometer adjustment of scale and
offset,

DISPLAY COUNT CHANGE FOR FULL OUTPUT SPAN
: 1 x mode = full cutput. (See Note)
2 x mode = full output for 800 to 1999 counts.
5 x mode = full output for 80 to 799 counts. .
Mode selection by connecting o appropriate terminals.
OUTPUT VOLTAGE: 10 VDC at 17mA (max)
OUTPUT CURRENT: 20 mA, 17V compliance (min.). Loop load resistance is 0 to 600 ohms max.
ANALOG OQUTPUT STABILITY AND TEMPERATURE DRIFT: See Figure 1-1

Note: The 1 x mode is required if the display passes through zero, displaying both positive and negative numbers,
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~SPECIFICATIONS

MODEL 572 MODEL NUMBER CODE

5mX X X X X

572 = MODEL 572 DIGITAL METER CONTROLLER

METER OUTPUT
A = TWORELAYS
B = TWO RELAYS, ANALOG OUTPUT
C = TWORELAYS, ANALOG OUTPUT, RS232 OUTPUT
POWER
2 = 115 VAC 50/60 Hz
3 = 230 VAC 50/60 Hz
MOUNTING -
A = PANEL. MQUNT
B = WEATHER TIGHT HOUSING
C = WALL MOUNT
OPTIONS (** AVAILABLE WITH MOUNTING OPTION B, WEATHER TIGHT HOUSING, ONLY)
LC = CABLE STRAIN RELIEF **
PB = PIPE MOUNTING BRACKET **
AM = METAL TAG** )
VA = 18-24 VDC UNREGULATED SUPPLY / 4-20 mA INPUT
ANALOG OUTPUT CALIBRATION (572 B AND C ONLY)
1 =4TO20mA
2 =0TO 10VDC -
3 = NOT CALIBRATED
CALIBRATED RANGE
() IN PARENTHESIS WRITE INPUT SPAN AND UNITS OF MEASUREMENT FOR
WHICH DISPLAY AND ANALOG OUTPUT IS TO BE CALIBRATED.
METER DISPLAY
% = % CALIBRATION SPAN
P = PSI _
FW = FEET OF WATER
MW = METERS OF WATER .
IW = INCHES OF WATER
FS = FEET OF LIQUID WITH SPECIFIC GRAVITY OF *
MS = METERS OF LIQUID WITH SPECIFIC GRAVITY OF *
IS = INCHES OF LIQUID WITH SPECIFIC GRAVITY OF *
TRANSDUCER
{ ) [N PARENTHESIS WRITE MODEL NO. OF TRANSDUCER WHICH METER
IS TO BE CALIBRATED WITH. : '
YYYYYY Y

()X Q)

* FOR LIQUIDS WHOSE SPECIFIC GRAVITY IS NOT 1.00, SPECIFY ACTUAL SPECIFIC GRAVITY IN CALIBRATED

- RANGE PARENTHESIS.

EXAMPLE: 572B2BLCPBI (0/30 FT 8G 0.96) FS (57SN018A) IS A MODEL 572 DIGITAL METER CONTROLLER
WITH 2 RELAYS AND ANALOG OUTPUT, 115 VAC 50/60 Hz., IN A WEATHER TIGHT HOUSING WITH CABLE
STRAIN RELIEF AND PIPE MOUNTING BRACKETS, CALIBRATED 4 TO 20 mA FOR 0 TO 30 FT. OF A LIQUID
WITH A SPECIFIC GRAVITY OF 0.96. METER LABEL WILL READ "FT SG 0.96". CALIBRATED WITH TRANSDUC-

ER MODEL No. 57SNO18A.
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SECTION | s SPECIFICATIONS

SPECIFICATION OF MODEL 57 TRANSDUCER RANGE CODE AND

MODEL 572 METER DISPLAY FOR VARIOUS RANGES AND UNITS OF
MEASUREMENT '

Figure 1-2'illustrates the minimum and maximum pressure (or level) spans for which the meter and ransducer sys-
tem display can be calibrated. For example, a Model 57 Pressure Transducer with Range Code 019 (30 psi
Nominal) can be calibrated with a Model 572 Meter to display any span between the minimum and maximum for
_each unit of measurement for Range Code 019. The system can also be calibrated o display 0 to 100% for any span
between the minimum and maximum for Range Code 019. The 4 to 20 mA or 0 to 10 VDC analog output of Model
5728 or C can also be calibrated for these spans.

FIGURE 1-2
" MODEL 572 SYSTEM SPANS FOR WHICH DISPLAY & ANALOG QUTPUT CAN BE CALIBRATED
MODEL 57 - MINIMUM & MAXIMUM CALIBRATED SPANS FOR EACH MODEL 57 RANGE CODE FOR EACH UNIT
TRANSDUCER OF MEASUREMENT. :
RANGE PRESS Py Psi (W) In, of Water (FW) T of Water (MW) Mt of Water | (%) % Cal. Span
CODE RANGE Min Max Min Max. Min Max. Min Max Min Max
: (psi) Span Span Span Span 3pan Span Span Span Span Span
016 ' 0.6 02.00 06.00 0080 0166 04,60 13.80 01.41 04.22 0100 100.0
’ OLSV 0-15 7 05.00 15.00 0138 0415 011.5 034.6 03.50 10..;)0 0100 100.0
019 - . 0-30 010.0 V 030.0 0276 0830 023.1 069.2 008.0 021.1 0100 100.0
005 : 0-60 0200 - 0600 0553 1660 046.0 138.0 014.0 042.2 100.0 100.0
006 0-100 0333 100.0 0092 0277 0080 0231 0234 070.3 100.0 100.0
008 0-200 066.6 1._9'9.9 ‘ ___NA NA 0154 0461 046.6 140.0 100.0 100.0
009 0- 300 : ofon | oz | Na NA 0231 |oeoz | ooso | x| 1000 | 1000

=

.20 NA& = Not Available

NOTES:
1. Maximum span is also maximum calibrated pressure. :
9.  When calibrated to max. span, 4mA. (or 0 VDC) will be at zero pressure and 20mA (or 10 VDC) will
: be at max pressure. ' '
3. When calibrated for less than max. span, 4mA (or ¢ VDC) can be at Zero pressure or morc, 20mA
(or 10 VDC) can be at max pressure or less as Jong as pressure change for 4 to 20mA (or 0 t0 10
VDC) is not less than min. span.
4.  Display can be calibraied io O to 100% for any permissible calibrated span per Note 3.
Max display counts = (calibrated span */ max span™**) x max input mV *** x 32 but cannot exceed 1999.
‘6. Display count change for analog output = display high - display low but should not be less than
min. span counts or less than 80 counts, whichever is greater.

(¥,

*  Calibrated span is the span expressed in the units of measurement displayed.

#*  Max. span is the "Max.Span" as shown in Figure 1-2 for the unit of measurement displayed and the range of the
Model 57 Transducer selected.

#*%* When using mV transducers or transmitiers, the max. meter mput is 50 mV for range codes 016, (18 and 019. Max

meter input is 100 mV for all other ranges. When using 4-20 mA transducers or ransmitters, the max. meter input is 160 mV for
all runges.

1-4
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ORDERING EXAMPLES

WHEN CALIBRATED SPAN STARTS
AT ZERO.

If the system is to be calibrated 0 to 20 ft. of water,
look in the "Ft. of Water" column of Figure 1-2 10
find that range Code 018 can be calibrated for a min.
of 11.5 to a max, of 34.6 ft. of waler,

A Model 57 with Range Code 018 should be ordered.

When ordering the Model 572 Meter enter (20 ft.
water)" in the "CALIBRATED RANGE" column,

If the display is to read 0 to 20 ft. water enter "TW"
in the "METER DISPLAY LABEL" column and "FT
WTR" will be printed on the label.

. If the display is to read 0 to 100% enter "%" in the

"METER DISPLAY LABEL" column and "% FS™
will be printed on the label.

WHEN CALIBRATED SPAN STARTS
ABOVE ZERO (SUPPRESSED ZERO).

If the system is to be calibrated 15 to 30 ft. of water,

.. look in the "Ft. of Water" column of Figure 1-2 to
- find that range code 018 has a max, pressure (34.6)
- «greater than 30 1. of water and min. span of 11.5

which is less than calibrated span of 15 (30 - 15 ft.
water),

A Model 57 with Range Code (18 should be ordered.

‘When ordering the Model 572 Meter enter "(15 10 30
ft. water)" in the “CALIBRATED RANGE” column,

If the display is to read 15 10 30 ft. of water enter
"FW" in the "METER DISPLAY LABEL" column
and "FT WTR" will be printed on the label.

If the display is to read 0 10 100%, enter "%" in the
"METER DISPLAY LABEL" column and "%FS"

-will be printed on the label.

« SPECIFICATIONS

®

LEVEL MEASUREMENTS FOR
LIQUIDS WHOSE SPECIFIC

-GRAVITY IS NOT 1.00

When the transducer is to measure level of a liquid
whose specific gravity is not 1.00, multiply the
height of the liquid by its specific gravity to convert
the range to the equivalent height of water.

Use this height of water and Figure 1-2 to determine
the Model 57 transducer range code.

In the Model 572 Model Code write in the calibrated
level range followed by the specific gravity of the
liquid in the "CALIBRATED RANGE" column.

Write FS MS, CS, or % in the "METER DISPLAY
LABEL" column.

If, for example, the system is to measure 0 to 40 fi. of
oil with a specific gravity of 0.96, the equivalent ft.
of water is 0.96 x 40 = 38.4 fi, of water.

Use Figure 1-2 to find Model 57 range code 019
(23.1 10 69.2 fi. water) should be ordered.

When ordering the Madel 572 Meter enter "(40 FT
SG 0.96)" in the "CALIBRATED RANGE" column.

If the display is to read 0 to 40 write “FS” in the
“METER DISPLAY LABEL" column and the meter
label will read "FT SG 0.96".

If the display is to read 0 to 100% enter "%" in the
"METER DISPLAY LABEL" column and "%FS"
will be printed on the label.
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The Model 572 is.usually factory calibrated
with a specific Ametek Model 57 Pressure
Transducer.

The Transducer Model Number and Serial
Number are identified on the meter name-
plate in the section labelled "Meter calibrated
for use with Transducer".

The meter should be used with the transducer
-with which it was calibrated.

Refer to the Model 57 Pressure Transducer

| UNPACKING AND INSPECTION

instructions before putting the transducer into

service.

Unpack the Model 572 meter from the ship-
ping container and inspect for physical dam-
age.

If the meter is in a weather tight ﬁousing,
(Mod 572XXB) open the door and inspect
for damage.

OPERATIONAL CHECKOUT

Before installing the Model 57 pressure
transducer, make sure the system is operating
with a bench check.

Connect a 4-20 mA transducer to the meter,
in accordance with Figure 2-7. For a mV
Transducer refer to Figure 2-8.

Refer to Figure 2-4 for 115 VAC operation,
and Figure 2-5 for 230 VAC operation.
Apply power and allow a twenty minute
warmup.

With no pressure applied to the transducer,
the meter display should be zero (or close to
ZETO),

When pressure is applied to the transducer,
the display should increase in a positive
direction and return to the original zero read-
ing when pressure is removed.

Model 57SP and 575N submersible transduc-
ers can be pressurized by lowering the trans-
ducer into water. L

Observe that the reading increases as the
transducer is lowered into the water and
returns to zerg when removed from the water.

If the meter is used in a system requiring
Analog or RS 232 output, refer to page 4-8

for checkout.

If adjustments are required, they can be made

-later at installation.

- CAUTION - Do not simulate an increase

in pressure by applying mechanical force
to the sensing diaphragm of the transduc-
er. Excessive force will result in damage or
destruction to the transducer.
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Refer to Model 57 Instruction Book for _
Installation of the Transducer.

SIGNAL NOISE ISOLATION

The meter should not be mounted close to
high current switching relays orin an’enclo-
sure containing such relays.

Low voltage wiring (transducer signal wires
and analog output wires) should be separated
from high voltage wiring (115, 230, & 440
VACQC) or should be shielded.

LIGHTNING AND SECONDARY
SURGE PROTECTION

Surge/Lightning protection units are available
and are strongly recommended to help protect

. the Model 572 Level Measurement System
from unexpected lightning and secondary
surges in an area where inductive surges can
not be avoided.

These LP uniis are easy to install, are rainte-
nance-free and respond in less than one
nanosecond. When placed at the meter and at
the transducer, they defend against powerful
surges on both the signal and power lines. If a
surge should occur, the LP unit will clamp the
circuit, preventing excessive voltage from
damaging the sensitive equipment. This saves
replacement and down-time costs. A full
range of models is available to meet protec-
tion requirements. Refer to Figures 2-10 and
2-11 for installation requirements.

PANEL MOUNT

Cut out panel as shown in outline drawing
Figure 2-1.

Remo'\{e Pl and P2 connectors, remove
mounting bracket, install meter through panel
cutout and replace mounting bracket. '

Tighten mounting bracket screws to secure
meter against panel.

Replace Pl and P2 connectors.

o INSTALLATION

WEATHER TIGHT HOUSING

The weather tight housing, Figure 2-2, can be
mounted on a flat surface by using the four
.31 inch diameter mounting holes.

When the pipe mounting brackets (PB option)
are ordered, two "U" bolts are supplied to
mount the housing. to a vertical two inch pipe
using the four .34 inch diameter "U" bolt
mounting holes.

When the cable strain relief (L.C Option) is
ordered, two weather tight cable connectors
are provided for connecting the Model 57
cable through the one half inch NPT conduit
fitting. One connector grommet has a large
hole for .250 to 312 inch diameter cable, the
other has a small hole for .125 to .187 inch
diameter cable.

The meter can be removed from the housing
to make electrical connections to the meter
terminal boards by:

1 Loosen the four meter plate mounting
SCTEWS.

3. Remove the meter and plate assembly by
lifting the plate off through the bayonet
holes.

3. Connect wires to terminal boards on back
-of the meter.

4. Reinstall the meter and plate assembly and
tighten the mounting screws.
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SECTION Il coons

-~ INSTALLATION

WIRING TO TERMINAL BOARD Neo. P1

Terminal Board No. P1 is the bottom tcrmmal

board shown in Figure 2-1.

Loosen the two mounting screws and remove
Terminal Board No. Pl from the circuit board.

WARNING - Do not connect any wires to
Terminal Board No. P1 with the AC Power

Input applied.

STROBE/HOLD

When strobe/hold is connected, all analog pro-
cessing stops and the display freezes.

To obtain strobe/hold with external swiich, wire
a switch between terminal L and terminal K, on
Terminal Board No. Pl

1-
3-
.

9

AC POWER INPUT (LOW) SEE FIGURE 2-4

AC POWER INPUT (HIGH) SEE FIGURE 2-4

EARTH GROUND, TIE TO AC POWER INPUT GROUND WIRE. DO NOT ALLOW
TO FLOAT.

DESCRIPTION OF CONNECTIONS

WHEN CONNECTED THROUGH A MOMENTARY SWITCH TO K, SWITCH

FUNCTIONS AS THE _«il®n. KEY
14 — [+] SIGNAL FROM TRANSDUCER

3 5 7

9 11 13 |15

14

TERMINAL NO.'S OF

TERMINAL BOARD No. P1

|H|||_||.
HENEERN

68 10 12
|
|

||
[

| L]
L]

B D F J L
A C E H

K|M P| S |

N R

K-
J-

H-

L -

WHEN CONNECTED THROUGH A MOMENTARY SWITCH TO K SWITCH,
FUNCTIONS AS THE W KEY

FIGURE 2-3 TERMINAL BOARD No. P1

l S~ SIGNAL GROUND
R—-  [-] SIGNAL FROM TRANSDUCER
WHEN CONNECTED TO K, HOLDS THE COUNT IN THE DISPLAY AND
STOPS SIGNAL PROCESSING (STROBE HOLD)
COMMON FOR KEYBOARD AND STROBE HOL.D
WHEN CONNECTED THROUGH A MOMENTARY SWITCH TO K SWITCH,
FUNCTIONS AS THE (S) KEY

DESCRIPTION OF CONNECTIONS
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POWER

WARNING - Do not connect any wires to
Terminal Boards P1 or P2 with the AC
Power Input applied or power o any
other wire(s) being connected.

Jumpers were installed at the factory on
Terminal Board No. Pl for the voltage speci-
fied on the nameplate.

If it is necessary to change to another volt-

age, remove the factory installed jumper(s),
reconnect the jumper(s) for the new voltage
and mark the new voltage on the nameplate.

For 115VAC 50/60Hz power input: Install
Jumpers between terminals A and 1 and
between C and 3. See Figure 2-4.

NOTE — When connecting AC Power
Input, jumpers must be in place.

; ; ;77 EARTH GROUND

L1 L2

JUMPERS

FIGURE 2-4
115 VAC OPERATION

- INSTALLATION

For 230VAC 50/60Hz power input: Install a
Jumper between terminals A and C. See
Figure 2-5.

Earth ground must be connected to AC
power input grounding wire.

LiLe

; ; ; 77 EARTH GROUND

1 3 5 7 9
2. 4 6 8

E?jDF\JL
ATC E _H K

JUMPER

FIGURE 2-3
230 VAC OPERATION

P

—
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SECTION II =« INSTALLATION

WIRING TO TERMINAL BOARD No. P2

L

mounting screws and remove Terminal Board

Terminal Board No. P2 is the top terminal
No. P2 from the circuit board.

board shown in Figure 2-2. Loosen the two

DESCRIPTION OF CONNECTIONS
1- INVERTED SUM
2~ [-]10 VDC EXCITATION TO mV TRANSDUCER ,
3~ OUTPUT GROUND
4- 0-10VDCOUTPUT
5_  [+] 10 VDC EXCITATION TO mV TRANSDUCER
6— 5X MODE SELECT FOR ANALOG OUTPUT
7~ PULL UP,RS232 OUTPUT
8- BUSY, RS232 OUTPUT
9_  DIGITAL GROUND
10 - RS232 DATA OUT
11- 20mA SERIALOUT
12~ 1200 BAUD SELECT, RS232 OUTPUT
13- 2X MODE SELECT FOR ANALOG OUTPUT
14 6610A ENABLE FOR DIGITEC PRINTER
\ ‘ 15— SERIES SELECT, R$232 OUTPUT
13|51 7]9|1|3|1s
2 4 6 8 10 12 14
|
|

LTI ] . | TERMINAL NUMBERS OF
ERRERERERNEE TERMINAL BOARD No. P2
B D F J L T .

A|{CIE|H;K|M}P

s - : |

[-} 18-24 VDC EXCITATION
P DIGITAL GROQUND -

N - DIGITAL GROUND
M- RELAY NO. 2 COMMON
L - RELAY NO.2 NORMALLY CLOSED SP2H AND SP2L SET POINT
K- RELAY NO.2NORMALLY CPEN
J-- DIGITAL GROUND
H-  [+] 18-24 VDC EXCITATION
F - RELAY NO. 1 COMMON
E -~ RELAY NO. | NORMALLY OPEN SP1H AND SP1L SET POINT
D - RELAY NO. 1 NORMALLY CLOSED
C- 4TO20mA OUTPUT
B- (4110 VDC SENSE
A- DACOUT

R
I §- DIGITAL GROUND
R -

DESCRIPTION OF CONNECTIONS

) FIGURE 2-6 TERMINAL BOARD No. P2 |
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SECTION Il s

SET POINT RELAYS

Refer to Figure 2-6 (Electrical Connections
to P2 terminals) for connections D, E, F, K,
L, M to relay contacts.

Refer to "Section 1, Specifications" for relay
contact ratings. .

To obtain maximum contact life, relay con-
tacts should have arc suppression on the P2

" terminal board because no internal arc sup-

pression is provided. Use 0.047 microfarad
500V ceramic disc in series with a 10 ohm,
1/2 watt resistor.”

Most applications require an additional cus-
tomer supplied relay which is energized by
the meter relay contacts and switches the
load. See typical installation Figure 4-3.
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MODEL 572 C CONNECTIONS
RS232 AND 20 mA SERIAL
OUTPUT

L.

Baud Rate:
For 1200 Baud, connect Terminal 12 to N
on Terminal Board No. P2.

For 300 Baud leave both terminals open.
Serial Select:
Connect to terminals 15 and S on

Terminal Board No P2.

For continuous transmission jumper ter-
minal 15 to S.

e INSTALLATION

3. Busy:

Connect to Terminals J and 8 on Terminal
Board No. P2, If busy is not used jumper
terminal 8 to 7.

. 6610A Enable:

Connect Terminals 3, 4, and 7 of Digital

'6610AK printer to terminals 10, 8, and 9

respectively of Terminal Board No. P2,

Jumper terminal R to 14 and jumper S to
15 on Terminal Board No. P2.

2-12
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SURGE PROTECTION

Surge protectors are available as an optional
item and are strongly recommended to pro-
tect from secondary surges and lightning on
outdoor installations. Install in accordance
with applicable Figure 2-10 or 2-11 and the
following instructions:

1. Lightning protection devices should be
placed as close to the instrument as possi-
ble and wired in accordance with
National Electric Code in an approved
watertight enclosure.

2. If the distance between the meter and
transducer, or the meter and recorder is
less than 100 ft., only 1 protector per line
may be used.

3. Use No. 10 AWG ground wire or better
from protector.

e 4. Provide a separate ground for each run of

shielded cable or metal conduit.

o INSTALLATION

5, Keep ground wire less than 1 foot long

and tie to a suitable ground rod or metal
frame ground. Surge capability is only as
good as the grounding method. All
ground connections must be installed.

6. Install all protectors in weathertight
enclosures.

7. Run signal lines shielded and away from
power lines.

8. Mount the fused switch panel as close to
meter as possible. Wire according to the
Electrical Code.

9. Lead lines for 110 VAC and 220 VAC
protectors should be cut as short as prac-
tical.

CAUTION: This or any installation can-
not protect against a direct lighting strike,
or secondary strikes of sufficient magni-
tude. Ametek cannot accept iability for
damage due to lightning or secondary

_surges.

2-14
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NORMAL OPERATION

When the meter is in the run (normal) mode,
it displays the present reading.

If any setpoint is exceeded, the meter goes
into an alarm condition. See Figure 3-1.

STORED MEMORY

Meters have a stored memory in addition to
a temporary memory. The stored memory is

maintained even when power to the meter is.
off.

Temporary memory is used during the setup
mode to hold selected valués until they are
ransferred to stored memory after exiting
the setup mode.

It is not necessary to reprogram the meter
each time it is turned on; however, Min/Max
must be reset whenever the meter is turned
on. See "Min/Max Feature" following for
procedure. e

wnee MIE TER OPERATION

MIN/MAX FEATURE

This feature remembers the highest and low-
est readings since the values were last
cleared. '

Press .« to display the highest reading
or T iodisplay the lowest reading.

IMPORTANT — Min/Max must be reset
whenever the meter 1s mrned on.

To reset Min, press and hold ~W® press
(S), release (S), then release ™ |

The positive full scale value will flash on
the display followed by the present reading.

To reset Max, press and hold . press
(8), release (8), then release . .

The negative full scale value will flash on
the display followed by the present reading.

3-1



SECTION I s

ALARM CONDITION

When input crosses a setpoint (SP), the
meter goes into an alarm condition.

For a Lo alarm the relay is energized below
the setpoint.

For a Hi alarm the felay is energized above
~ the alarm.

. METER OPERATION

R R R

During an alarm condition, the display aler-
nates between an alarm message (Hi or Lo)

and the present reading and the correspond-
ing output relay is energized.

An example of the setpoints with hysteresis
is illustrated in Figure 3-1.

Alarm messages which appear during an
alarm condition and corresponding relay
actuations are shown by Figure 3-1.

1

SP2H — N S
-~ £\ N
| PN N VS
b A : .
INPUT J ; : P Lo
| | : | : : /
S "\ 4 0 E T\ /\_HYS
SP1L — . ; -t} +
B WiEEEEE NN -
spP2L ; A : | S ~ 4
1 1 'y 1 [ ! : '
RELAY 1 - | ' ! : ! ! R
: ! : i
ON — e om = — i {—I D ; : D T i y T T
DISPLAY
RELAY 2 ! ‘
ON m———— e e e e eornren L
FIGURE 3-1 SETPOINTS WITH HYSTERESIS
ALARM MESSAGES ON THE METER DISPLAY
[ALARM MESSAGE] DESCRIPTION
- [Hi T SPIH exceeded. Display flashes present reading.
(Lo Jeee e SPIL exceeded. Display flashes present reading.
[ Hilois SP2H exceeded. Display flashes present reading,
{ Lo)iiiciennn, SP2L exceeded. Display flashes present reading.
[HE  Hi) i SPIH & SP2H exceeded. Display flashes present reading.
Lo Lo ] i SPIL & SP2L. exceeded. Display flashes present reading.
Hi Lo Joiiiiiinee, SPIH & SP2L exceeded. Display flashes present reading.
Lo Hi Jooiieeeees SPIL & SP2H exceeded. Display flashes present reading.
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SECTION Il

AT

SETUP MODE

Use the setup mode to select setpoint val-
ues, hysteresis, offset and scale values, as
well as setting the decimal point (dP) posi-
tion.

During setup, values are entered into the

~ meter’s temporary memory until the Run

Mode is entered at the end of the Setup
cycle. At that time, temporary memory is
transferred to stored memory.

IMPORTANT - Prior to changing any
settings in stored memory, scroll through
the setup prompts with the (S) key and
record all existing vatues. If troubie is
encountered, the original settings can be
reentered. :

To change any setting in stored memory:

1. Press (8). The display says [SETUP ]
followed by [0 ].

2. Enter the access code (28) using e
to raise the displayed value to [30 ]. then
press @ twice to get to [28 ].

3. Press (S). The display will say [INPUT],
followed by the input reading.

4. Press (8) until you come to the function
you want to change.

5. After changing a setup cntfy, continue to
press (S) until the [run ] prompt is dis-
played.

6. The new value is entered into stored
memory when the display goes blank.

IMPORTANT - During setup, the meter
allows only twe minutes between
keystrokes to enter or change a parame-
ter. If two minutes lapse without a
keystroke, the meter automatically
returns to the Run Mode and erases any

temporary memory without changing
stored memory.

e METER OPERATION

KEY FUNCTIONS

The keys on the front panel are used to step
through the Setup Program.

The Setup Program is used to program set-
points and select values such as scale, off-
set, and hysteresis.

There are three keys on the front panel:

(8) —~ Used to enter Setup Mode, to Scroll
through setup prompts, or to enter a Selec-
tion or value info temporary memory.

. - Used to increase a displayed value.
Press and hold this key to rapidly increase
the displayed value.

9 — Used to decrease a displayed
value. Press and hold this key to rapidly
decrease the displayed value.

SETUP PROMPTS

The following setup prompts appear in the
display during the setup mode:

[SETUP] - This prompt tells you to enter
the Iockout code (28), to enter the setup
mode.

[InPul |- This prompt is followed by the
actual input reading, disregarding scale, off-
set, and decimal point location.

[SP IH ] - This prompt, which is followed
by the present setting, tells you to select the
high limit value of setpoint 1 (SPIH).

[SP 1L ] — This prompt, which is followed
by the present setting, tells you to select the
low limit value of setpoint 1 (SPIL).

[SP 2H }- This prompt, which is followed by
the present setting, tells you to select the high
limit value of setpoint 2 (SP2H).

[SP 2L ]~ This prompt, which is followed by
the present setting, tells you to select the low
limit value of setpoint 2 (SP2L).

3-3



SECTION Il .

[HYS |- This prompt, which is followed
by the present setting, tells you to select the
hysteresis (deadband) value. This is a number
10 be added 1o a low limit value or subtracted
from a high limit value before an alarm condi-
tion is cancelled, and is common to both set-
points.

[OFFSE] — This prompt, which is followed
by the present setting, tells you to select the
display offset value. A 4-20 mA input signal
requires offset if the displayed low is to be
any number other than 4. For example, the
meter must be "Offset” to display an input
lowof zero[ 0] with a 4-20 mA input sig-
nal. »

[SCALE] — This prompt; which is followed
by the present value tells you to select the dis-
play scale value. "Scale" often referred to as
scale factor, span, gain factor or gain is the
multiplier within the meter which multiplies
the input signal to provide a display which is
direct reading in the engineering units of mea-
sure; 1.e., Feet of Water; P.S.J, etc.

[dP 1 - This prompt tells you to select
the decimal point position.

{run ] - This prompt tells you that the
setup mode is complete. Any values selected
in the setup mode are transferred to stored
memory when the meter returns to the run
mode.

SAMPLE SETUP PROGRAM
Setup sequence is as follows:

1. Press (8S). The display says [SETUP ] fol-
lowed by [ 0].

10.

s METER  QOPERATION

248

Enter the access code (28) using .« 10
raise the displayed value to {30 ] then
press W twice to get to [28 .

Press (S). The display will say [INPUT],
followed by the input reading.

. Press (S). The display will say [SP I1H |

followed by its present setting, enter the
high limit of Setpoint 1 (SPIH) by raising
or lowering the displayed value and press-
ing (S).

With [SP 1L ] displayed, followed by its
present value, enter the low limit of
Setpoint 1 by raising or lowering the dis-
played value and pressing (S).

Repeat these steps to set SP2kt and SP2L.

Never set SPIL higher than SP1H or SP2L
higher than SP2EL.

When [HYS ] is displayed, followed by
its present value, enter the hysteresis
{deadband) by raising or lowering the dis-
played value and pressing (S).

When [OFFSE] is displayed, followed by
its present value, enter the offset value by
raising or lowering the displayed value
and pressing (S).

When [SCALE] is displayed, followed by
its present value, enter scale value by rais-
ing or lowering the displayed value and
pressing (S).

When [dP ] is displayed, position the
blinking decimal point using the .« or
W switches and pressing (8). If you
want to stay in the setup mode, continue
to press (S) when [run ] is displayed.

The display will say [run ] and, if you
are not still holding (8), the display will
go blank (at which time the values and
setpoints are entered into stored memory).
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SECTION IV s

FIELD ADJUSTMENTS

Normually, the meter and transducer are sold as

a system, and factory calibrated to give digital

display in the engineering units specified, for
the pressure input specified,

Scale, Offset and Analog Output Adjustments
are usually not required when the meter is
used with the transducer with which it was cal-
ibrated at the factory. Field adjustment of
alarm setpoints and hysteresis will be required.

If a new transducer or meter is installed in the
field or the installation requires a change of
calibrated range, refer to the procedure for

" Adjustment of Alarm Setpoints and
Hysteresis" which follows.

. SYSTEM CALIBRATION
ADJUSTMENT OF ALARM
SETPOINTS AND HYSTERESIS

1." Press (Sj. The display reads [SETUP ]
followed by { @].

2. Enter access code (28) using e 1O

raise displayed value to 30 then press
P twice to lower to 23.

3. Press (S) untl [SPIH ]is displayed fol-
lowed by its present setting. Raise or
lower the displayed value to the desired
high limit of setpoint 1 (SP1H) and press
(8).

4. When [SPIH ]is displayed followed by
its present setting, raise or lower the dis-
played value to the desired low limit of
setpoint 1 (SPIL) and press (S).

5 Set SP2H and SP2L in a similar manner.

6. When [HYS ]is displayed, followed by
its present value, raise or lower the dis-
played value to the desired hysteresis
(deadband) and press (5).

NOTE ~ In the setup mode the hysteresis
and the setpoints are displayed without
decimals. Example: 1.0 feet hysteresis is
displayed as[ 10].

7. Press (S) until display reads [run ],
release (8), the display will go blank and
the setpoint and hysteresis values will be
entered in to stored memory.
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EXAMPLE OF FIELD ADJUSTMENT
OF ALARM SETPOINTS

A transducer and meter system factory cali-
prated so a pressure of O to 20 feet of water
causes a display of-000.0 to 020.0 feet of
water and an analog output of 4 10 20mA.

The installation requires "turn on” of a pump
when water level reaches 15 feet and "turn
off" of a pump when level reaches 10 feet.

Also an indijcator light is to "turn on" when
level is below 2 feet. The level is to be record-
ed.

The wiring for this example is shown in
Figure 4-1. '

Adjusting Alarm Setpoints
Desired Setpoints are as follows:

SP IH = 15 ft. of water = 0150 to turn pump
on. ,

SP IL = -199 ff.of water = -1999. Set off
scale so pump never turns on at a low water
level.

SP 2H =199 ft. of water = 1999. Set off scale
so indicator light never comes on at a high
water level.

SP 2L = 2 ft. of water = 0020 so indicator
light comes on at 2 ft. of water.

HYS = 15-10 =5 ft. of water = 0050 so purnp
turns off when Jevel drops to 10 ft.

Note that this hysteresis also applies to SP2L
so the indicator light will gooutat 2+ 5=
7 ft. of water.

~SYSTEM CALIBRATION

To enter these settings in meter:

1. Press (S), Enter 28, press (S) until  [SP
1H ] is displayed.

2. Raise or lower displayed value to {0150 1.

3. Press ($) and change displayed value of
"SP IL" to [-7999 ].

4. Press (S) and change displayed value of
"SP 2H" to [1999 1.

5. Press (8) and change displayed value of
“SP 2L" to [0620 1.

6. Press (8) and change displayed value of
"HYS" to [0050 1.

7. Press (8) until [run 1is displayed,
release (S) and values enter stored memo-
Ty.

MNotes:

1. Figure 4-1 illustrates a typical system with
alarm setpoints. All wiring voltages,
grounding, etc. to customer supplied
componeits to be as required and to local
codes.

2. Jumper from B to 5 on terminal board No.
P2 is installed at factory and is normallly
used with millivolt transducers or trans-
Mitters.

. Jumpers from A to 1 and C to 3 are facto-
ry installed for 115V 50/60 Hz power.

4. Jumper from P to 6 on terminal board No.
P2 is factory installed, when factory cali-
brated for 4 to 20 mA output.
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SECTION 1V SE— -y b ] CALIBRATION

INPUT HIGH [— — — — — — e e e e e

PUT HIGH-INPUT LOW
— SCALE x INPUT HIGH

DISPLAY HIGH

DISPLAY HIGH-DISPLAY-LOW

METER DISPLAY

INPUT LOW
SCALE x INPUT LOW

DISPLAY LOW
PROCESS Low PROCESS HIGH

PROCESS PRESSURE

FIGURE 4-2 GRAPHICAL REPRESENTATION OF SCALE & OFFSET

— —— — —r

DEFINITION OF TERMS

Process LOW ..ouiiveivoiccrenene. Low end of calibrated span (Pressure applied to transducer).
Process High .....c.oocovvinenee.. High end of calibrated span (Pressure applied to transducer).
Input Low..........cccoueueeueeeee... Meter display when process low is applied.

Input High................ R Meter display when process high is applied.

Display LOW....cccoeerriorreiinenne. Desired display when process low is applied.

Display high....ccooooeeivinnnnen. Desired display when process high is applied.

SCale v (Display High - Display Low) / (Input high - Input Low).
OffSBL. et Display Low - (Scale x Input Low).

4-4
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.SYSTEM CALIBRATION

APPLYING CALIBRATION

'PRESSURES

Some suggested methods of applying pressure
for calibration are as follows:

Zero Pressure:

1. Test transducer before installing in tank,
vessel, or well with no pressure applied.

2. Submersible transducers can be raised
above the liquid level.

3. Transducers mounted on the outside of 2
tank should have a shutoff and vent valve
between the tank and transducer so trans-
ducer can be vented to atmosphere.

To Apply a Known Pressure:

1. Use AMETEK ModCal Calibrator.

2. Use air or water deadweight tester.

3. Use compressed air with a pressure regu-
lator and test gauge or digital indicator.

4. Raise or lower liquid level in tank to
desired levels

5. Submersible transducers can be lowered a

known distance below liquid surface.

NOTE: Methods 4 and 5 automatically com-
pensate for specific gravity of liquid.

See Section I, "Selecting Range Code and
Meter Display", for calibration rules and chart
of minimum and maximum calibrated spans

for each Model 57 Range Code for each unit -

of measurement.

Determine the desired minimum and maxi-
mum pressure input (process low and process
high) and the corresponding minimum and
maximum display (display low and display
high) following instructions in Section L.

CALIBRATION OF SCALE AND
OFFSET

With the meter and ransducer installed in
accordance with Section II "Installation”,
Review Section III "Meter Operation”,

Apply power to the meter and allow a twenty
minute warm up.

1. Press (S), display reads [SETUP], enter
access code (28).

2. Press (S), INPUT] will be displayed.

3. Apply "process low" pressure io the trans-
ducer. Record the actual meter reading as
the "input low" value. Record the desired
meter reading as the "display low".

4, Apply "process high" pressure to trans-
ducer. Record the actual meter reading as
the "input high" value. Record the desired
meter reading as the "display high".

.57 .Calculate "Scale factor".

IMPORTANT — When reading [INPUT]

. Low and High, no decimals will be shown.

The meter will display 100 mV as 1000, and

“is used as displayed in the scale factor cal-

culations. When inserting " Display High"
and "Display Low" use all the digits ignor-
ing the decimal. Example: "Display High"
in the formula for 166.0 is 1660, not 166.

(Display High - Display Low)
(Input High - Input Low)

Scale Factor =




SECTION IV . SYSTEM CALIBRATION

6. Calculate "Offset" (ignore decimal points) 10 Press (S), [run ] will be displayed. If
_ you want to stay in setup mode, continue
Offsetr = Display Low — (Scale Factor x holding (8). If you release (S), the display
Input Low) or will go blank and the values will be

: entered into stored memory.
Offset = Displayed Reading — Desired _ ' '
Reading 11. Apply process low and process high to the
- transducer. If display values are not cor-
- rect repeat steps 1 thru 10 and reapply

7. Press (S) until [OFFSE] is displayed fol- process low and process high to transduc-
lowed by its present value. Enter the er until display values are correct.
Offset value calculated above by raising
or lowering the displayed value. NOTE: If more than 2 minutes elapse
between (S) keystrokes, the meter antomat-
8. Press (S) [SCALE] will be displayed fol- ically returns to run mode and all setup
lowed by its present value. Enter the entries are fost. You must return to Step 1
SCALE FACTOR value calculated above. and re-enter setup mode to resume setup
Note that max. scale factor is 3.2000. and re-enter any previously entered values.

9. Press (8), [dP] will be displayed and the
' decimal point will blink. Position the deci-

mal point using the et or “%
“switches, -

48
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SECTION 1V oo

CALIBRATION EXAMPLES

FOR DIRECT READING IN
ENGINEERING UNITS.

If, for example, a 15 psi transducer (range
code 018) is to be used with a Model 572
meter to display 0 to 20 ft. of water.

Process Low = ( ft. water.
Process high = 20 ft. water.

Per Figure 1-2, Note 5. The Max. Display
Counts is equal to the Calibrated Span divided
by the Max. Span times the Max. Output mV
times 32 but can not exceed 1999.

34.6

Max display counts = x 50x 32=925

The max display counts equal to or less than
925 is 200. '

‘Display Low = 000.0

Display high = 020.0

1. With the system installed in accordance
with "Section II, Installation”, follow the
sample set-up program on page 3-4 until
[INPUT ] is displayed.

2. Apply 0 ft. of water to the transducer and
meter reads [ 0008 ] (input low).

3. Apply 20 ft. of water to the transducer and
meter reads { 0300 1 (input high).

(Display High - Display Low)

4. Scale Factor = (Tnput High - Input Lowy

T

- SYSTEM CALIBRATION

5. Offset = Display Low - (Scale Factor x Input Low)
= 0000 - (0.6849 x 8)
=-548 = -5 (rounded off)

6. Press (S) until [OFFSET ] is displayed
and raise or lower value to -5.

7. Press (S), [SCALE ] will be displayed
- and raise or lower dispiayed value to
[0.6849 ].

8. Press (8), [dP ] will be displayed, position
decimal point with . and ~%"
switches so, display reads [8888.8 1.

9. Press (S), [run ] will be displayed, release
(S) and display will go blank and enter
values in memory.

FOR READING IN PERCENT OF
MAXIMUM INPUT.

If, for example, the transducer and meter sys-
tem is to be calibrated to display O to 100%
for a pressure input of 0 to 20 ft. of water.

Process low = 0 ft. water :
Process High = 20 ft. water per Figure 1-2,
Note 5. '

2 .
Max Display Counts = 3 406' x50x32=925

The max display counts equal to or less than
925 is 100.

Display Low = 0000
Display High = 0100

1. With the system installed in accordance
with "Section II, Installation”, follow the
sample set-up program on page 3-4 until
[INPUT ] is displayed.

4-7



SECTION IV

2. Apply O ft. of water to transducer and
meter reads [0008 ] (input low).

3. Apply 20 ft. of water to transducer and
- meter reads [0300 ] (input high).

_(Display High - Display Low)
(Input High - Input Low)

_ (108-0)
= (300-8)

= Display Low - (Scale Factor x Input Low)
= 0000 - (0.3425 x 8)
=-2.74 = -3 (rounded off) -

4, Scale Factor =

= 0.3425
5. Offset

6. Press (8) until [OFFSE] is ch's_played and
"~ raise or lower displayed value to [-3 ].

7. Press (S), [SCALE] will be displayed,
and raise or lower displayed value to
[0.3425 ].

8. Press (8), [dP 1 will be displayed,
position decimal point to [88888. ].

9. Press (S), [run ] will be displayed,
release (S) and display will go blank and
enter values in memory.

FOR DIRECT READING IN
ENGINEERING UNITS WHEN SP.GR.
IS NOT 1.00

If, for example, the transducer and meter sys-
tem is to be calibrated to display 0 to 20 ft. of
a liquid with a specific gravity of 0.80, multi-
ply ft. of liquid by 0.80 to obtain equivalent
ft. of water.

Process Low = 0 ft liquid x 0.80 = 0 ft. water.

Per Figure 1-2, Note 5. The Max. Display
Counts is equal to the Calibrated Span divid-
ed by the Max, Span times the Max. Output
mYV times 32 but can not exceed 1999.

5. Offset =

— oY = CALIBRATION

20 x .80
34,6

Max Display Counts equal to or less than
740 1s 200.

Max Display Counts = x 50 x 32 = 740

Display Low = 000.0
Display High = 020.0

1. With the system installed in accordance
with "Section II, Installation”, follow the
sample set-up program on page 3-4 until
[INPUT} is displayed.

2. Apply process low (0 ft.of liquid) or (O ft.
of water) to transducer and meter reads
[0008 ] (input low). :

3. Apply process high (20 ft. of liquid) or
(20 x 0.80 = 16 ft. water) to transducer
and meter reads [242 ] (input high).

(Display High - Display Low)
(Input High - Input Low)
_200-0
T (242-8)

4. Scale Factor =

= (.§547

Display Low - (Scale Factor x Input Low)
= 0000 - (0.8547 x 8)
= - 6.837 = -7 (rounded off)

6. Press (S) until [OFFSE] is displayed and
raise or lower displayed value to [-7 ].

7. Press (8), [SCALE] will be displayed and
raise or lower displayed value to [0.8547 1.

8. Press (S),[dP ] will be displayed.
Position decimal point to [8888.8 ].

9. Press (8), [run 1 will be displayed,
release (S) and display will go blank and
store values in memory.

4-8




SECTION IV .

................

SYSTEM CALIBRATION

R12
ANALOG OFFSET

R17

ANALOG SCALE

R19
(+10V COMPLIANCE ADJ.)
FACTORY ADJUSTED,

Va

DO NOT READJUST

FRONT ——

L

FIGURE 4-3 ANALOG OUTPUT ADJUSTMENT PQTENTIOMETERS

CALIBRATION OF ANALOG

QUTPUT (MOD 572 B & C)

Analog output is derived from the digital dis-
play, therefore the digital display "Scale
Factor" and "Offset" must be adjusted using
the keypad before the analog "Scale Factor”
and "Offset” are adjusted using R12 and R17
potentiometers.

- For example, if the meter is to be calibrated

so a process pressure of 2 to 10 psi creates a
meter display-of O to 100% and an analog
output of 4 to 20mA.

First, adjust display scale and offset so dis-
play reads 0 to 100% for 2 to 10 psi process
applied to transducer "Calibration of
Display, Span-and Offset,” page 4-1, then
adjust analog output to 4 10 20mA when dis-
play reads 0 to 100%.

If transducer output drifts and digital display
"Offset” must be readjusted to obtain 0% for
2 psi process applied to transducer, the ana-
log output does not require adjustment; it
will be 4mA for 0% display.

4 TO 20MA OUTPUT

1.

With the meter calibrated per."Calibration
of Display, Span and Offset", see Section 1,
page 1-4 for calibration rules and chart of
minimum and maximum spans for which
4 to 20mA output can be calibrated.

Calculate maximum display counts per
Figure 1-2, note 5, and select desired dis-
play counts not exceeding maximum.

- If display count change for 4 to 20mA is
1999 to 800 counts, jumper terminal P to
13 on terminal board No. P2 (thlS is called
the X2 mode).

If display count change i 80 to 800 counts,
jumper terminal P to 6 on terminal board
No. P2 (this is called the X35 mode)

If the display is negative or bipolar,
Jeave out the jumnper (this is called the
X1 mode).




SECTION IV

WARNING -~ Do not install apy jumpers
with the AC Power Input applied.

3. Connect an ammeter to terminals C and 3
of Terminal Board No. P2. Ensure there

are no other connections to these termi-
nals.

4. To the ransducer, apply a pressure which
causes the lowest planned display reading
and adjust R12 (offset) (Figure 4-3) until
the current on the ammeter is zero or
slightly negative.

5. With the display remaining at its lowest
count, slowly rock the offset trimpot back
and forth until the ammeter shows a small

positive output current near zero (approx.
10 to 100 uA).

6. To the transducer, apply a pressure which
causes the highest planned display reading
and adjust R17 (scale) (Figure 4-3) for
16mA on the ammeter.

7. With the display remaining at its highest
count, adjust R12 (offset) until the current
reaches 20mA.

8. To the transducer, apply a pressure which
causes the lowest planned display reading
and check the pedestal (offset) current to
verify it is 4 mA. If it is not, repeat steps

'5,6,7,and 8 until it is.

0 TO 10 VDC QOUTPUT

1. With the meter calibrated per "Calibration of
Dispiay, Span and Offset", See Section 1,
page 1-4 for calibration rules and chart of
minimum and maximum spans for which
0 to 10 VAC output can be calibrated.

.SYSTEM CALIBRATION

2. Calculate maximum display counts per
Figure 1-2, note 5, and select desired display
counts not exceeding maximum.,

If display count change for 0 to 10 VAC is
1999 to 800 counts, jumper terminal P to 13 on
terminal board No. P2 (this is called the X2
mode).

If display count change is 80 to 800 counts,
jumper terminal P to 6 on P2 terminal board
(this is called the X5 mode).

If display is negative or bipolar, leave out
the juraper (this is called the X1 mode).

WARNING —~ Do not install any jumpers
with the AC Power Input applied.

3. Connect +R load to terminal 4 and -R load
to terminal 3 of terminal board No. P2.

4, Connect a voltmeter between terminals -~

3 and 4 of terminal board No. P2.

5. To the transducer, dpply a pressure which

causes the lowest planned display reading -
and adjust R12 (offset) (Figure 4-3) until the
voltage at terminal 4, terminal board No, 2,

goes to zero or slightly negative,

6. To the transducer, apply a pressure which
causes the highest planned display reading
and adjust R17 (scale) (Figure 4-3) for
10 VDC between terminals 3 and 4 of ter-
minal board No. P2.

7. To the transducer, apply a pressure which
causes the lowest planned display reading
and check that the voltage between P2 ter-
minals 3 and 4 is zero or slightly negative.
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SECTION V esmmmssmissssimamanmsissere MAINTENANCE

TROUBLE SHOOTING
INSTALLATION

Check all wiring at terminal boards on rear Check for proper power voltage and jumper
of meter for correct connections, broken locations. '

wires, loose or corroded connections Or
short circuits. -

TROUBLESHOOTING CHART

PROBLEM COMMON CAUSE CHECK

No Display - No power to meter Voltage across Terminals 1 & 3 of
Terminal Board No. P1

Incorrect Power to Meter

Damaged Meter ' : - Return to Factory
Transducer Connections See Figures 2-7 & 2-8
Incdrrect | Incorrect Low Displayed "Calibration of Scale andOffset”,
. page 4-5
Display . Incorrect Span Adjust
Incorrect Transducer Qutput -~ °| Referto transducer manual
Damaged Meter Return to Factory
Incorrect Set Pt. Incorrect Set Pt. Adjust Adjustment of Alarmi- Setpoints and

Hysteresis, page 4-3

Relay Output .| Incerrect Connections ' Refer to Figure 2-6, page 2-7

Inoperative Contacts shorted or open due Return to Factory
: to electrical overload : oL

Relay Chatter Electrical Pickup _"Sig_nal Noise Isolation", page 2-3
4-20 Analog Wrong jumper location See "4 to 20 mA Output”

Qutput does not on Terminal Board para. 2, page 4-9 for proper

track display. No. P2 for the max jumper locaton.

(nonlinear) - display counts. S
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SECTION VI s SERVICE & PARTS

FACTORY SERVICE : PARTS - ORDERING
Factory or field service is available b'y con- When ordering replacement parts, supply the
tacting the Customer Service Department. . following information: ‘

Supply the following information:
1. Instrument Model Number and Serial Number

1. Instrument Model Number and | as sthn on the Instrument Data Tag.
Serial Number as shown on the 5 p ' descrioti q
Tnstrument Data Tag. - . Part description and part number.

2. Description of the problem being expeti- 3. Quantity of each item required.
enced. , 4. Shipping instructions and address.

3. Description and location of the Installation. Mail, Telephone, or Fax Orders to:

- For service: AMETEK
TELEPHONE (215) 355—6900 i :;/:)TPE:;’\LS;S:aia, Blud., Feasterville, PA 19053
FAX: (215) 355-7143
. ' , TELEPHONE: (215) 355-6900

FAX: (215)355-7143

) ITEM | QUAN.| PART NO. S DESCRIPTION
1 | 2 | K880000 (" BOLT MOUNT, WEATHER TIGHT HOUSING
2171 | k554085 STRAIN RELIER (.250 TO .312 IN. DIA. CABLE)
3| 1 | K554086 STRAIN RELIEF, (.125 TO .187 IN. DIA. CABLE)
4 | AR | K500088 SURGE PROTECTOR, 110 VAC
-5 | AR "} K500091 SURGE PROTECTOR, 15 VDC
6 | AR | K500092 SURGE PROTECTOR, 30 VDC
7 | AR | K500093 SURGE PROTECTOR, 220VAC
8 | AR | K527203 CURRENT LIMITER RESISTOR, 115 OHM, 1 WATT
9 1 K574462 MAIN BOARD |
10 | 1 K574463 - OPTION BOARD, 2 RELAYS WITH ANALOG OUTPUT
1 | 1 K574464 OPTION BOARD, 2 RELAYS
12 | 1 K555150 TERMINAL NO. P1
13 | 1 K555151 TERMINAL NO. P2
4 | 1 K070041 DISPLAY BEZEL
)7 15 | 2 K503018 FUSE, 1/16A /250 VDC
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Appendix E
Recovery Well Pump Information



4”

Installation and
‘Operating Instructions

S ~

4-Inch Stainless Steel
Submersible Pumps

DRINKING WATER SYSTEM COMPONENTS
ANSHNSF 61 - 1899
65GM

Piease leave these instructions with the pump for future reference.

7
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SAFETY WARNING ——
Eleétrical Work

WARNING: Reduced risk of electric shock during operation of this pump requires the
provision of acceptable grounding. if the means of connection to the supply connected box
is other than grounded metal conduit, ground the pump back to the service by connecting a
copper conductor (at least the size of the circuit suppiying the pump) to the grounding
screw provided within the wiring compartment.

Pre-Installation Checklist

1. Well Preparation

If the pump is to be instalied in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand. The stainless steel construction of the GRUNDFOS
submersibles make it resistant to abrasion; however, no pump made of any material can
forever withstand the destructive wear that occurs when constantly pumping sandy water.

if this pump is used to replace an oil-filled submersible or oil-lubricated line-shaft turbine in an
existing well, the well must be blown or bailed clear of oil.

2. Make Sure You Have The Right Pump

Determine the maximum depth of the well, and the draw-down
level at the pump’s maximum capacity. Pump selection and
setting depth should be based on this data. B

3. Pumped Fluid Requirements

CAUTION: Submersible well pumps are designed for pumping
clear, cold water; free of air or gases. Decreased pump
performance and life expectancy can occur if the water is not
cold, clear or contains air or gasses. Water temperature should
not exceed 102°F.

A check should be made to ensure that the installation.depth of
the pump will always be at least three feet below the maximum
drawdown level of the well. The bottom of the motor should
never be installed lower than the top of the screen or within five
feet of the well bottom.

Ensure that the requirement for minimum flow past the motor is
met, as shown in the table beiow:

Minimum Water Flow Requirements for

Submersible Pump Motors NOTES:
- a  For Franklin Motors Only: A flow inducer or sleeve must be
MINIMUM | CASING OR SLEEVE MIN. GPM FLOW usad if the water enters the wall above the motor or if there is
DIAMETER .D. ININCHES PASSINGTHE MOTOR unsufficient water flow past the motor.
4-Inch 4 1.2 b. For Franklin Motors Only: The minimum waler velocity over
’ 5 7 4" motors is 0,25 feet per second.
6 3 ¢ Grundfos 4" submersible motors do not require a minimurn
flow or flow sleave.
7 21
8 30

Page 1
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Pre-Installation Checklist
4, Splicing the Motor Cable

if the splice is carefully made, it will be as efficient as any other portion of the cable, and will
be completely watertight. There are a number of cable splicing kits available today — epoxy

filied, rubber-sealed and so on. Many perform well if the manufacturer’s directions are

followed carefully. If one of these kits is not used, we recommend the following method for
splicing the motor cable.

Examine the motor cable and drop cable carefully for damage. Cut the motor leads
off in a staggered manner, Cut the ends of the drop cable so that the ends match up
with the motor leads. Be sure to match the colors. Strip back and trim off one-half
inch of insulation from each lead, making sure to scrape the wire bare to obtain a
good connection, Be careful not to damage the copper conductor when stripping off
the insulation. Insert a properly sized Sta-kon-type connector on each pair of leads,
again making sure that colors are matched. Using Sta-kon crimping pliers, indent the
lugs. Be sure to squeeze down hard on the pliers, particularly when using large
cable. Form a piece of electrical insulation putty tightly around each Sta-Kon. The
putty should overlap on the insulation of the wire. Use a good quality tape such as
#33 Scotch Waterproof or Plymouth Rubber Company Slipknot Grey. Wrap
each wire and joint tightly for a distance of about 2-1/2 inches on each side of the
joint. Make a minimum of four passes over each joint and overlap each pass
approximately one inch to assure a compietely watertight seal.

Installation Procedures

1. Attach the Pump to the Pipe

‘A back-up wrench should be used when riser pipe is attached to the pump. The pump

shouid only be gripped by the flats on the top of the discharge chamber. Under no
circumstances grip the body of the pump, cable guard or motor. When tightened down, the
threaded end of the first section of the riser pipe or the nipple must not come in contact with

" the check valve retainer in the discharge chamber of the pump. After the first section of the

riser pipe has been attached to the pump, the lifting cable or elevator should be clamped to
the pipe. Do not clamp the pump. When raising the pump and riser section, be careful not
to place bending stress on the pump by picking it up by the pump-end only. It is
recommended that plastic-type riser pipe be used only with the smaller domestic
submersibles. The manufacturer or representative should be contacted to ensure the pipe
type and physical characteristics are sultable for this use. Use the correct joint compound
recommended by the specific pipe manufacturer. Besides making sure that points are
fastened, we recommend the use of a torque arrestor when using plastic pipe.

Do not connect the first plastic riser section directly to the pump. Always attach a metaliic
nipple or adapter into the discharge chamber. The threaded end of the nipple or adapter
must not come in contact with the check valve retainer in the discharge chamber when
tightened down.

Page 2



Installation Procedures

2. Lower the Pump Into the Well

Make sure the electrical cables are not cut or damaged in any way when the pump is being
lowered in the well. Do not use the power cables to support the weight of the pump.

To protect against surface water entering the well and contaminating the water source, the
well should be finished off above grade utilizing a locally approved well seal or pitless
adaptor unit. We recommend that steel riser pipes always be used with the larger
submersibles. A pipe thread compound should be used on all joints. Make sure that the
joints are adequately tightened in order to resist the tendency of the motor to loosen the

joints when stopping and starting.

The drop cabie should be secured to the riser pipe at approximately every 10 /3 m to
prevent sagging, looping and possible cable damage. Nylon cable clips or waterproof tape
may be used. The cable splice should be protected by securing it with clips or tape just
ahove each joint. _

%Tf IMPORTANT: Plastic pipe tends to stretch
e under load. This stretching must be taken inio
g account when securing the cable to the riser
pipe. Leave three lo four inches of siack
5 between clips or taped points. This tendency
H for plastic pipe to stretch will also affect the
SV . calculation of the pump setting depth. As a
general rule, you can estimate that plastic pipe
will stretch to approximately 2% of its length.
When plastic riser pipe is used, it is
recommended that a safely cable be attached
to the pump to lower and raise it. The
discharge chamber of GRUNDFOS 4-inch
submersibles is designed to accommodate
this cable. (See Figures 1 & 2.)

3

Figure 1 Figure 2

- Check Valves: A check valve should always be instalied at the surface of the well and one

at a maximum of 25 feet above static water level. In addition, for instaliations deeper than
200 feet, check valves should be installed at no more than 200 foot intervals.
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Installation Procedures

Verification of the electrical supply should be made to ensure the voltage, phase and
frequency match that of the motor. Motor electrical data can be found on page 6. If voltage
variations are larger than = 10%, do not operate the pump. Single-phase motor control
boxes should be connected as shown on the wiring diagram mounted on the inside cover
of the control box supplied with the motor. The type of wire used between the pump control
boxes should be approved for submersible pump application. The conductor insulation
should be type RW, RUW, TW or equivalent.

A high-voltage surge arrestor should be used to protect the motor against lightning and
switching surges. Lightning voltage surges in power lines are caused when lightning strikes
somewhere in the area. Switching surges are caused by the opening and closing of
switches on the main high-voltage distribution power lines.

The correct voltage-rated surge arrestor should be instalied on the supply (line) side of the
control box or starter (See Figure 3a & 3b). The arrestor must be grounded in accordance

- with the National Electric Code and local governing regulations,

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND MOTOR IF
THEY ARE RUN DRY.

The control box shall be permanently grounded in accordance with the National Electric
Code and local governing codes or regulations. The ground wire should be a bare stranded
copper conductor at ieast the same size as the drop cable wire size. Ground wire should
be as short a distance as possible and securely fastened to a true grounding point. True
grounding points are considered to be: a grounding rod driven into the water strata; steel
well casing submerged into the water lower than the pump setting level; and steel
discharge pipes without insulating couplings. If plastic discharge pipe and well casing are
used, a properly sized bare copper wire should be connected to a stud on the motor and
run to the control panel. Do not ground to a gas supply line. Connect the grounding wire to
the ground point first, then to the termianl in the control box.

Single Phase Hookup Three Phase Hookup
Single Phase Thres-phase power slupply ‘
' |
Power Suppl |
PRy L1 2 A3 {pm
cRouND | Panel
L1 N . Ground ) :.T;Etlrlming
LIGHTMING Eef"‘o‘::‘m
ARRESTER g
@ ® Trug Cireyit
= {Grounding T o T3 Breaker
4 Point ¢ - @
Lightni i f T
Jl\greglgrg '\_\',___—' l— ;rr:':md
To SP Motor Point

Figure 3a Figure 3b
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Installation Procedures

Single-Phase 2-Wire Wiring Diagram Three-Phase Wiring Diagram
for Submersible Motors for Submersible Motors
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Figure 4 Figure 5

Single-Phase 3-Wire Control Box
for Submersible Motors

. — 230V p—
¥ ) Pressure Switch »ta—>1 115V
R y 0 e - Fused
%\!\M’ T U < g Disconnect
—-% o § | Switch
W -
Controf R Y B @ &
Box L1 @ @ [?:] L2 I \J
b
L
Black
Tellow Use dotted line for
[E] S 115V operation
Red

Figure 6

4. Starting the Pump for the First Time

Attach a temporary horizontal length of pipe to the riser pipe.

Install a gate valve and another short length of pipe to the temporary pipe.

Adjust the gate valve one-third of the way open.

Verify that the electrical connections are in accordance with the wiring diagram.

After proper rotation has been checked, start the pump and let |t operate until the water
runs clear of sand, silt and other impurities.

Slowly open the valve in small increments as the water clears until the valve is all the
way open. The pump should not be stopped until the water runs cleat.

If the water is clean and clear when the pump is first started, the valve should still be
opened until it is all the way open.

momUom>

o

PageIS



Motor Information
GRUNDFOS MOTORS Submersible Pump Motors -Electrical Data 60Hz

Circ. Brkr Full Load Maxk. Line-to-Line KVA | 3-Ph. Overload
or Fuses Amperage Eff.  Pwr | Thrust |Resistance {Ohms)| Code Protection
HP [Ph| Volt [ SF | Std | Delay | Start | Max. | (%) |Fact | (bs) [Blk-Yel [Red-Yel | ** [Starter|[Fumas
. . , Size | Amb.
4-Inch, Single Phase, 2-Wire Motors (control box not required) Comp |
w120 |[175] 1B 5 257 46 | 88 | 77 | S0 6.8-8.2 s - -
w2115 |1e0| D 15 850 20 | e | B | s 1.4-1.3 R - -
w2120 |10 15 7 345 80 | & | 76 | 800 5263 R . .
34 |12 180 2 9 405 84 | & | 5 | o0 3238 N - -
1|1 |23 (140 2 12 484 98 | @8 | &2 | w0 2.5-3.1 M - -
1211 [ 2% [180 | 35 15 620 | 131 | & | 85 | om0 1.9-23 L - .
4-inch, Single Phase, 3-Wire Motors
W1 |17 B 10 200 9.0 | B9 | 77 | 900 (15518 243 [ M . -
w1 |20 |17] 15 5 140 46 | 8 | 77 | a0 |6883 173211 L - -
211|115 |180] = 15 425 20 | 6 | 76 | e00 08141 19235 L - -
2 |1 |20 |160]| 15 7 25 60 [ & | 7 | 00 |4757 158198 L - -
a4 |1 ]2 180 | 2 9 314 84 | & | 781 90 |3239 14472| L - -
1 |1]20 (14| 2 12 370 98 | & | &2 | 90 |2631 103125 K | - -
=21 {230 [10] 15 49 | 116 | 6 [ B0 | 900 |1823 7896 | H - -
2 |1 jzs]| 2 15 570 | 132 | 72 | 86 | 1500 (1518 3441 | G - -
3 |[1]|20|1158] 45 20 770 | 170 | M | 8 | 1500 [1214 2453 | F . -
5 1|20 1151 D ke 110 | 275 | 77 | & | 1500 J0.65-0.85 21-26 | F - -
4-Inch, Three Phase, 3-Wire Motors
23|20 (130 5 8 403 7.3 s | 7| 780 39 K 0 K41
460 (130 | 10 4 201 37 | ® || ™0 159 K 0 K32
575 |1.30] 10 4 161 20 | B || 70 25.2 K 0 K28
2 |3|20 |15 2 10 48 87 % | 7| 70 30 J 0 K50
40 125 | 10 5 24 44 | 7w | 7B | 780 121 J 0 K34
576 1125 | 10 4 192 a5 B | /| 70 188 J 0 K31
‘\5\1‘\3‘“ 3 | 3|20 |46 B | % | 122 | 7 | ® | 1000 22 H | 0 | ka4
40 | 115 | 15 7 28 61 | 77 | 7| 1000 8.0 H 0 Ka7
575 |1.15 | 15 6 per) 48 | 77 | B ] 100 130 H 0 K36
5 | 3|z |15 4 25 108 198 | &0 | &2 | 1000 12 H 1 K61
40 | 115 | 2 12 54 088 | 0 | & | 1000 50 H 0 K50
576 {145 | 16 9 54 79 | & | & | 100 7.3 H 0 K43
(a3l [115]| & 0 120 | 250 | 81 | & | 1000 0.84 H | Ke7
80 | 115 | B 15 67 132 | Bt | B2 | 1000 3.24 J 1 K&
575 | 115 | 20 15 67 106 | 8 | 82 | 100 5.2 J 1 K53
10 |3)|40 (115 80 5 o0 180 | & | 80 {1500 1.16 H 1 Ket
57 | 115 [ 40 b2 72 144 | 81 | & | 1500 1.84 H 1 K58

*All Grundfos 4” motors have.a ground (gFeen wira)

The Franklin 1 PH, 3 wire motors listed below require the use of the following Franklin
Control Box:
RATING FRANKLIN MOTOR MODEL NO, CONTROL BOX.
THE MODEL MAY HAVE THE MODEL MAY HAVE
HP _ VOLT ADDITIONAL DIGITS . ADDITIONAL DIGITS
W3 115 214502 28010240
13 230 214503 28010349
1" 15 214504 28010449
12 23 214505 28010549
o a4 230 214507 28010749
1 230 214508 - 28010840
) 15 230 224300 2823008
Py 2 230 224301 2823018
" 3 230 224300 2823028
5 230 224303 2821138
2821139

(Refer to the Franklin Submersible Motors Apphcatton Maintenance Manual)
Dars &



Motor Information

Maximum Cable Length

Motor Service to Entrance
(Length in feet)

Single-Phase 60 Hz

MOTOR RATING COPPER WIRE SIZE
VOLTS HP 12 1]
115 1/3 210 2910 L
1/2 160 2160
230 1/3 880
1/2 650
3/4 480 6470
1 400 5360
1-1/2 310 4280
2 250 3620
8 190 2890
5 1740
Three-Phase Hz
VOLTS 12
208 500
390
290
280
230 580
450
340
200
460
2070
1600
950
575
2530
1480
FOOTNOTES:

1. . I aluminurn conductor is used, multi
copper wire of same size.

ply lengths by 0.5, Maximum allowable length of aiuminum is considerably shorter than

2 The portion of the total cable which is betwaan the service entrance and a 3@ motor starter should not excead 25% of the total
maximum length 1o ensure reliable starler operation. Single-phase contro! boxes may be connecled at any point of the lotal cable

length.

3. Cables #14 to #0000 are AWG sizes, and 250 to 200 are MCM sizes.
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DRINKING WATER SYSTEM COMPONENTS
ANSI/NSF 61 - 1999

65 GM
WaterContact ContactVolume Minimum Submergence
VolumelinLiters inGallons inFestfor Highest
PumpMode! forHighest forHighest Number ot Stages
& Stapes Temp°C Temp°F Numberof Stages NumberofStages 4" Well ID
58S
9-26 30 86 26 11
31-48 30 86 a7 10 15
78
8-26 30 86 26 7 11
108 '
6-27 30 86 27 8 11
34-48 30 86 37 10 15
58 30 86 45 12 18
7 16S
é\‘i\;}ﬁ{\\\‘ 5-24 30 86 25 10
’ 38 30 86 30 8 12
'56-75 30 86 58 16 24
258
3-26 30 86 26 11
39 30 86 26 11
52 30 86 40 .11 17
408
3-44 30 86 268 71 108
50-66 30 a6 401 106 162
60S
4.18 30 86 35 8 14
7588
3-16 30 86 31 8 13
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Troubleshooting

SUPPLY
VOLTAGE

How 1o Measure

By means of a voltmeter, which has
been sel to the proper scale, measure
the voltage at the control box or starier.
On single-phase unlts, measure between
line and neutral,

What it Means

When the motor is under load, the
vollage should be within = 10% of the
nameplate voltage. Larger voltage
variation may cause winding damage.
Large variations in the voltage indicate
& poor electrical supply and the pump
should not be operated until these
variations have been corrected,

if the voltage constantly remains high or
low, the motor shouid be changed to the
correct supply voltage.

=
CURRENT How to Measure What it Means
MEASUREMENT By use of an ammeter, sel on the proper If the amp draw exceeds the listed

scale, measura the current on each
power lead atthe control box. See page
&, for motor amp draw Information.

Current should be measured when the
pump is operating at a constant discharge
pressure with the motor fully loaded.

service factor amps (SFA), check for
the foliowing:

1. Loose terminals In control box or
possible cable defect. Check winding
and insulation resistances.

2. Too high or low supply voltage.
. Motor windings are shorted.

4. Pump is damaged causing a molor
overload.

[45]

WINDING
RESISTANCE

How to Measure

Turn off power and disconnect the drop
cable leads In the control box. Using an
ohmmeter, set the scale selectors to
Rx1 for vaiues under 10 ohms and Rx10
for values over 10 ohrhs.

Zero-ad|ust the meter and measure the
resistance between leads. Record the
values. Motor resistance values can be
found on page 6.

What it Means

It all the ohm vaiues are normal, and the
cable colors correct, the windings are
not damaged. If any one ohm vaiue is
less than normal, the motor may be
shoried. If any one ohm vaiue is greater
than normal, there is a poor cable
¢onnection or Joint. The windings or
cable may also be open.

if some of the ohm values are greater
than normal and some less, the drop
cable leads are mixed. To verity iead
colors, see resistance values on page 6,

INSULATION
RESISTANCE

How to Measure

Turn off power and disconnect the drop
cable leads in the control box. Using an
ohm or mega ohmmeter, set the scale
selactor to Rx 100K and zero-adjust the
meter. Measure the resistance between
the lead and ground (discharge pipe or
well casing, if steel).

What it Means

For ohm values, refer to table below.
Motors of all Hp, voltage, phase and
cycle duties have the same value of
insulation resistance.

L

500,000 -

10,0

Mdtor not yet installed;
New Motor.

S AR B e s Rl

o S

Motor in well (Ohm readings are for drob cable 'pius niotoi')f
o

A motor in reasona
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e
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motor wh

ch definitely has been damaged or with damaged cable.
The pump should be pulled and repairs made to the cable or tha
motor replaced. The motor will still
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Pump Won’t Start

‘Troubleshooting

POSSIBLE CAUSE

CHECKTHIS BY...

CORRECTTHISBY...

No power at the motor

Chack for voltage at the contral box or panal.

‘| the isader panel for tripped circulls and reset

Ifthere is no vollage at the control panel, check

those circults.

Fuses are blown or the
circuit breakers have tripped

Turn off the power and remove the fuses.
Check for continuity with an chmmeter,

.| Replace the blown fuses or reset the circult

breaker. if the new fuses blow or the circuit
breaker trips, the electrical installation, motor,
and wires must be check for defects.

(3-phase motors only)
Motor starter overloads are
burned or have tripped

Check for voltage on the line and load side of
the stanter. Check the amp draw and make
sure the heater is sized correctly,

‘again, check the supply voitage. Ensure that

Raplace any burned heaters or reset, inspact
the starter for other darnage. It the haatertrips

heaters are sized correctly and the trip setting
is appropriately adjusted.

{3-phase motars only)
Starter does not energize

Energize the control circuil and check for
vollage at the holding coil.

-voltage. Replace the coll if defects are found.

ifthere is no voltage, check the controi circuit
fuses. if thers is voltage, check the holding coll for
weak connections. Ensure thatthe holding collis
designed to operate with the avallable control

Defective controls

Cheack all safety and pressure switches for
defects, inspectthe contacts in control devices.

Replace wormn or defective parts or controls,

Motor or cable is defective

Tum off the power and disconnect the motor
leads from the control box. Measure the lead-
to-lead resistance with an ohmmeter (setto
A x 1). Measure the lead-to-ground values
with an ohmmeter (set 10 R x 100K).

If an open or grounded winding is found, remove
the motor from the well and recheck the
measurements with the lead separated from the
rmotor. Repair or replace the molor or cable.

(1-phase motors only)
Defective capacitor

Turn off the power and discharge the
capacitor by shorting the leads together.
Check |t with an analog ohmmeter (setto R x

When the meler is connected to the capaciior,
the nesdie should jump toward C (zero) ohms
and slowlY drift back to infinity (¥). Replace
capacitor If it s defective.

Detective pressure swiich or
the tubing to it is piugged

Wailch the pressure gauges as the pressure
swilch oFerates. Remove the lubing and blow
through it, )

Replace as necessary,

The pump is mechanicaliy
bound or stuck

Turn off the power and manually rotate the
pump shaft. Also check the motor shait
rotaticn, the shafi helght, and the motor's amp
draw {to see If it indicates alocked rotor),

If the pump shaft doesn't rotate, remove the
pump and examine it. if necessary, dismantle it
and check the impellers and seal for
abstruction. Check for motor corrasion.

Pump Does Not Produce Enough Flow (GPM)

POSSIBLE CAUSE

CHECK THIS BY...

CORRECTTHISBY...

{3-phase motors only)
Shaft is turning in the
wrong direction

Check to make sure the elactrical
connections in the control panel are correct.

Correct the wiring. For single phase motors,
check the wiring diagram on the motor, For
three phage motors, simply switch any two
powar leads.

Pump is operating at the
wrong speed (too slow)

Check for low voltage and phase imbalance.

Replace defective parts or contact power
company, as applicable.

Check valve is stuck {(or
installed backwards)

Remove the check valve.

Re-install or replace.

Parts or fittings in the
pump are worn

|=or=

impellers orinlet Strainer is
clogged

Install a pressure gauge nearthe discharge
pon, start the pump, and gradually close the
discharge valve. Read the pressure at
shutoff, (Do not allow the pump to operate for
an extendsd period at shitoff.}

Convert the PSI you read on the gauge to Fest
of Head by: :

P8l x2.31 ft/PS! =
Specific Gravity
Add to this number the number of feet

{vertically} from the gauge down to the waler's
pumpling level.

Refer to the pump curve for the model you are
working with to determine the shutoff head you
should expect for that mode!. If that head-is
close to the figure you came up with (above),
the pump is probably OK. if not, remove the
pump and inspect impsllers, chambers, etc.

ft.

The water ievelin the well
may be too low to supply
the flow desired

- or -
Collapsed well

Check the drawdown in the well while the
pump is operating.

i the pumpling water leve! {including

drawdown) is not AT LEAST 3 FEET above the

pump's inlet atrainer, elther:

1. Lower the pump further down the well,

2. Throtile back the discharge valve to decrease
the flow, thereby reuding drawdown,

Broken shatt or coupling

Pull pump and inspect,

Replace as necessary.

There are leaks in the
fittings or piping

Pull the pump out of the well.

The suction pipe, valves, and fitlings must be
made tight. Repalr any isaks and retighten all
loose fitings.
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Troubleshooting |

Fuses Biow or Heaters Trip

POSSIBLE CAUSE CHECKTHISBY... CORRECTTHISBY..,

improper voltage . | ©heckthe voliage at the control box or panel. | If the vollage varies by more than 10% (+ or +),
contact the power company. ‘

If the incoming vollage is OK, check the wire | Flewire with correct gauge. Undersized wire

size and the distance between the pump and a great distance between the control panel
motor and the pump contro! panel. and the pump motor increases resistance and
decreases the voltage by the time li reaches the
pump motor.
The starter overloads are set | Cycle the pump and measure the amperags. | Increase the heater size or adjust the irip
too low i setting. Do not, however, exceed the
recommended rafing.
{3-phase motors only) Check the current draw on each lead to the The current draw on each lead must be within
The three-phase current is motor, 5% of each other {+ ar -). {f they are not, chack
imbalanced the wiring.
The wiring or connections | Check to make sure the wirtng is correct and | Tighten any loose terminals and replace any
are faulty there are no loose terminals, damaged wire.
{1-phase motors only) Turn off the power and discharge the When the metsris connected to the capacitor,
Capacitor is defective capaclor. Check the capacitor with an the needle should jump toward O {zero) ohrns
ohmmeter (setal R x 100k). Seepage 15for | and then slowly drift back to infinity (¥).
instructions, Replace capacitor if it is defective.
Fuse, heater, or starter are Check the fuses and heaters against the Replace as necessary.
the wrong size motor manuiaciurer's specification charts.
The control box location s | Touch the box with your bare hand duringthe | Shade, ventilate, or mave the control box so its
too hot hottest part of the day — you should be able fo | environment does not exceed 120°F,
keep your hand on it without buming.
{T-phase motors only} Check requirements for the motor against the | Replace as necessary.
Wrong control box control box specifications.

Defective pressure switch Walch gauges as pressure swilch operates. | Replace as necessary.

The motor is shorted or Tum oft the power and disconnect the wiring. | If you find an open or grounded winding, remove
. grounded. Measure the lead-to-lead resistance withan | the motor and recheck the leads. If OK, check
Q ) ohmmeater(setto R x 1). Measure the lsad- | the teads for continuity and for bad splice.
\g&& ' lo-%lgund values with an ohmmeter {setto R
i : x 100K} or a megachmmeter. Gompare
these measurements to the rated values for -
: your motar,
Foor motor cooling Find the intsmal diameter of the well casing | Throttle up the gurnpﬂow (GPM) so proper
{or sleeve, if used). cooling Is possible. .
For grorer cooling, the fiow of water must -0r—
"r?t e less than the GPM shown across | pyfithe pump out of the wall and add a sleeve
the bottom scale on page __. with a smaller internal diamster, _
Pump Cycles Too Often
POSSIBLE CIAUSE CHECKTHISBY... CORRECTTHISBY...
The pressure switch Is Check the pressure setting on the switch, Readjust the pressure switch or replace It if
defective or Is not properly | Check the voltage across closed contacts. dofective.
adjusted ]
{ The tank Is too small Check the tarik size and amount of airinthe | Raplace the tank with one that Is the correct
tank. The tank volume should be size.
approximately 10 gallons for each Gallon-
Per-Minule of pump capacity. At the pump
cut-in pressure, the tank should be about 2/3
filled with air.
There is insufficient air Pump alrinto the tank or diaphragm chamber. | Repair as necessary.
charging of the tank or Checkthe diaphragm for leaks, Check the
| plping is leaking 1ank and piping for leaks with soapy water,
Check the air-tc-water ratio in the tank.
Flupged snifter valve or bleed | Examine them for dint or erosion, Repair or replace as hecessary,
orifice {causing pressure tank
to be wateriogged)
Leak in the pressure tank or | Apply soapy waterto pipes and tank, then Repalr of replace as necessary.
piping walch for bubbles, indicating leaks.
) The level controlis defective | Check the seiting and opération of the Ievel Readjust the level control setting (according to
ol g or is not properly set comrol, the manufacturer's instructiens) or replace it if
. defective.
Pump is oversized for the Check the yield of the well (determined by Reduce the flow by throtiling back the valve.
application. itis the wall-test) against the purmnp's —or-
outpumping the yleld of the | performance curve,
well and pumping itself dry. Change the pump.
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LIMITED WARRANTY

(/Products manufactured by GRUNDFOS are warranted to the original user only to be free of\
) defects in material and workmanship for a period of 18 months from date of instaliation, but

not more than 24 months from date of manufacture. GRUNDFOS' liability under this warranty.
“shall be limited to repairing or replacing at GRUNDFOS' option, without charge, F.O.B.
GRUNDFOS' factory or authorized service station, any product of GRUNDFOS' manufacture,
GRUNDFOS will not be liable for any costs of removal, installation, transportation, or any
other charges which may arise in connection with a warranty claim. Products which are sold
but not manufactured by GRUNDFOS are subject to the warranty provided by the
manufacturer of said products and not by GRUNDFOS' warranty. GRUNDFOS will not be
liable for damage or wear 1o products caused by abnormal operating conditions, accident,
abuse, misuse, unauthorized alteration or repair, or if the product was not installed in
accordance with GRUNDFOS printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the distributor’
or dealer of GRUNDFOS products from which It was purchased together with proof of purchase:
and installation date, failure date, and supporting installation data. Unless otherwise provided,
the distributor or dealer will contact GRUNDFOS or an authorized service station for
instructions, Any defective product to be returned to GRUNDFOS or a service station must
be sent freight prepaid; documentation supporting the warranty claim and/or a Return Material
Authorizatton must be included it so instructed.

MANUFACTURER WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING

- MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. EXCEPT AS
EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLD “AS 1S”, THE ENTIRE RISK
ASTO QUALITY AND FITNESS FOR A PARTICULAR PURPOSE, AND PERFORMANCE
OF THE GOODS IS WITH THE BUYER, AND SHOULD THE GOODS PROVE DEFECTIVE
FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE MANUFACTURER,
DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF ALL NECESSARY
SERVICING OR REPAIR.

Some jurisdictions do not allow the exclusion or limitation of implied warranties of
merchantability and fitness for a particular purpose, of incidental or consequential damages
and some jurisdictions do not aliow limitations on how long implied warranties may last or
require you to pay certain expenses as set forth above, Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.

The telephone number of our service and repair facilities central directory, from which you
can obtain the locations of our service and repair facllities is, 1-800-333-1366. J

s
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Model5S = 5GPM . Performance Curves

FLOW RANGE: 1.2 - 7 GPM OUTLET SIZE: 1" NPT NOMINAL DIA. 4"
K“m\
1400 ; 0 ]
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1300 T RPM
B o
1200
~1~15520-39DS (2 HP) N
1100 F1=r3—e N
o Py,
B N N
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il e h_‘ \‘\
: ‘b\ N
800 , - = N
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c g 700 i s g S Y
Q| 2 5510-22 (1 HP)| P~ N A \
T . == L ] : ., | \\\ AY
600 —— — X
TR ~ \\‘r\ \\ A\
550718 (% HP) - SN
500 ™ i - - \
- - . s R '
| -13 (1 A '
400 5505 137(12 HP) - \\\ )r_
- . . ™ N N, \1
300 5503-9 (/s HP) | — - \
1 ™ - \_-;-‘h \‘ \
_ - ™ NCY
200 X - =t e -
: OPERATING RANGE: 1.2 to 7GPM
CAPACITIES BELOW 1.2 GPM —
ARE NOT AVAILABLE ‘\.‘_‘
100 -
0
0 1 2 3 4 .5 6 7
) CAPACITY (GPM)
L
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Performance conforms to ISO 2548 Annex B
4* MOTOR STANDARD, 3450 RPM. @2 . min. submergance.
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 Technical Data ©

DIMENSIONS AND WEIGHTS

APPROX,

MOTOR DISCH. DIMENSIONS IN INCHES

FIG,| HP SIZE SIZE A B C D E | SHIP WT.

Al 13 4" "NPT | 223! 88 | 135 | 38| 39 27
5505-13 Al R 4" 1"NPT | 264 | 95 | 169 | 38| 39 31
5807-18 Al 34 4 1"NPT | 817 | 107 | 21.0| 38| 39 34
5810-22 Al 1 g 1"NPT [ 361 | 11.8 | 243 | 38| 39 42
5815-28 Al 4" 1"NPT {s41.2 | 136 | 276 [ 38| 39 48
5815-31 Al11ie 4 1"NPT | 471 | 136 | 335 [ 38| 39 58
5S20-39DS Al 2 4 1"NPT | 552 | 151 [ 401 [ 38| 39 65
5830-48DS Al 3 4" 1"NPT | 700 | 206 | 493 [ 38| 39 90

NOTES: All models suitable for use in 4* wells,

Weights include pump end

with motor in Ibs,

MATERIALS OF CONSTRUCTION

COMPONENT SPLINED SHAFT (9-26 Stgs.) | CYLINDRICAL SHAFT (31-48 Stgs.)
Check Valve Housing 304 Stainless Steel 304 Stainless Steel

Check Valwe 304 Stainless Steel 304 Stainless Steel

_Diffuser Chamber 304 Stainless Steel 304 Stainless Steel
s 304 Stainless Stesl 304 Stainless Steel

ﬁi’{f‘;\muﬁ Interconnector
LG el

304 Stainiess Steel

- 304 Stainless Sieel

Inlet Screen

304 Stainless Stee!

304 Stainless Sieel

Pump Shait 304 Stainless Stesl 431 Stainless Steel
Straps 304 Stainless Steel 304 Stainless Steel
Cable Guard 304 Statnless Steel 304 Stainiess Steel
Priming Inducer 304 Stainless Stesl 316 Stainless Steel
Coupling 329/420/431 Stainless Steel 329/420/431 Stainless Steel
Check Valve Seat NBR/304 Stainiess Steel NBR/316 Stainless Steel
Top Bearing NBR/304 Stalniess Steel NBR/316 Stainless Steel
Impeller Seal Ring NBR/PBT {Valox®) NBR/PPS (Ryton®)
intermeédiate Bearings NBR 304 Stainiess Steel
-|Shaft Washer Not Required LCP (Vectra®)
Split Cone Not Required 304 Stainiess Steel

Split Cone Nut’

Not Required

316 Stainless Steel

NOTES: Specifications subject to change without notice.

Valox ® is a registered trad

Veclra ® is a registered trademark of Hoechast Calanese Corporation.

emark of General Electric Co.

Ryton ® Is & registered trademark of Phillips 66.

crunpros &

GRUNDFOS PUMPS CORPORATION » 2555 Clovis Avenue * Clovis, CA + 93612

Model 55

1||

Area Centers: Allentown, PA « Atlanta, GA « Chicago, IL « Clovis, CA « Dallag, TX » Seattle, WA
(800) 333-1366 « FAX (800) 333-1363
Canada: Mississauga, Ontario + Mexico: Apodaca, N.L.
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5S Easy Selection Chart

: _ 5 GPM
) ) SELECTION CHARTS FLOW RANGE PUMP QUTLET
(Ratings are in GALLONS PER HOUR-GPH) (1.2 TO 7 GPM) NPT
DEPTH TO PUMPING WATER LEVEL (LIFT) IN FEET
PUMP :
MODEL | Hp |PS1| 20 | 40 | 60 | 80 | 100 [ 120 | 140 | 160 | 180 200 | 220 | 240 | 260 | 280 | 300 | 340 | 400 | 460 { 520 | 600 | 700 800|900 | 3000 ! 1100
0 428401 | 574 | B47 | 3201286, 256 1| BT :
20 50431 277 | 2427 68, 95-
55039 | /3 [ 30 276 225] e - 87
" |40 2657 2281 #3"
&0 06:{ 150 | 75 |
=
SHUT-OFF PSI: 59 | 50 | 42 | 38 | 24| ® | 7
) 423 | 405 | 886 967 | 94D 380 8117 2A0] 267|233 BY |
20 437 | 418 | 899, 360 | 362 343 324 |. 485 | 17 |
5S05-13| 1/2 {30 434 | 415 { 886 877 859 | 340 | 322:| 801 2B1]:261] ; Tk
a0 | 431 4 | 293 G75 656 B30 | OB | 290 | 275 .250] 200 ~
50 | 408 | 390 572 353 B35, 3% | 205 275 | 2az| 20|
60 | 388 | 360°| 3501 322 32| 298 | 267 | 241 ®7:
SHUT-OFF PSI: |12 ua|wa{ws| 1w [w8[ wo| o1 82 48| 39| 30| B
0 427 | 413 | 400386 | 373] 360 | 346] 333 ‘305 2b4| 63
20 423 | 400| 396 { a2 | 369 | 355 42| 329 @16 | 800 | 2679 193
5507-18| 3/4 [ 30 421) 407 | 394 | 380 | 367.| 353:|-840.{ 327/ 813’ 2899 282 | 242 W9
40 432 4194 405|392 | 378|385 351| 338 {325 .31 {206 { 281].261| 212 o2
50 430 ) 417 | 405 | 390 | 876 | 363 | 349{ 336 | 323 308 | 204 | 277 | 259 235| Wa | -
60 | 428 | 415 4011 388.:374 | 861 547 | 334 |.320] 307 | £91]| 275 | 265 | 24| 208 28

SHUT-OFF PSL: 2032041 1051 07 | 78| 189 | B1| 62| M3 | 15| 6| 117 | 09| 00| 91| 74 | 48 | 22

0 426] 415 | 404 | 203 [ 382 [ 371 240 ] 316 ] 27a [ 228 | 103
20 423 41 | 401: 300, 270 3681 867 346 | 224 ]
881022 1[50 421 410300 | 3881 377 | 806 3551 944 834 31 [
40 420'| 409308 | .387 | 376 {"385°7 354 343 {-332i[ 321 2971 -
50 420 418 | 407 | 396 | 385 | 574 | 968 ab2 | 341] 830] 5107|807 | 2821
60 427 416 ] 405 204 | 383 ] 372 361] 3501 840 3297 317 {306
SHUT-OFF PS!: 245|237 | 2o 219 | evt | 202 | 14 | 185 | w6 | 68| 50 | 50
0 4271 4B ] 408 2
- 20 424 4957 406 | 3967 387
5515-26 |1 /2| 30 423 | 44 | 404-| 3951 386 {378
40 4227 at2 | 403 | av4 | 3841 B75] 366]
50 420 | 4117 401] 362|383 | 374 | 364 385
60 i 419 | 408{-400 | 3511 381.| av2 | 263 ¥4 | 346 | &
SHUT-QFF PSI; 260 | 260 | 252 | 243 | 234 | 226 | 277 | 208 | 200
: 0 A26] .41 ] 4
20 4237 4% 1-407 |-
5815-31(1 1/2[ 30 a21) 41| 406 ] 398 [
40 420 413405/ 807 {3891 661
B0 427 | .41 | 411 {-4p3.] 3057 388..380 87z 138
60 426 | 418.] 4% | 402 8057} 367 3797 §74] 363" 5 : T2 1047
SHUT-OFF PSI: 820 31 | 303 | 204 | 265 277 | 266 | 260 | 2o | 2ae| 207 | w1 B5f @] 77 | M

See 58 perfarmance curves for higher head models.
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
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C. 1o5VDC recorder lC't} 4 o 20
Rer.crder e
1-5 YDC S

Powar
supp! Fuse**
-Fzar 1+ /8

VDG

B. Power connecton for disploy use only

8512 Transmitter

Termina

L Powar Power Pow : ' :
CH- - CH wﬁ - CH - Fuse** 8512 Transmitter
{gnd} e {gnd) =il Fi’ T8A {gnd) S P' ! :/ea A Terminals
24 : 24 |+ . 24* H
VoC* - voC* =01 vne Ha20ma
/i 2500% ; H ’—- - 2500 ? H I -] loop
+ + +i7-30v *
. CH + _ O <—< O | ord
*Refer to moximum loop impedance specnhcuhon for minimum operaling voltage requirements (section 10}
**1 /8A fuse recommended |customer suppliad)
1.2 3-Wire operation {for +GF+ SIGNET 2000,2507, 2530, 2535, 2540 flow sensors). This wiring is required for powered flow
sensors lhat consume more than 1.5 mA DC current, ]-
A, Ground referenced PLC with internal iransmitler power supply t B. Differential input PLC with internal ransmitter power supply
1 8512 Transmittar
PLC ' PLC ;
4-20 mA Input Fuse** 8512 Trc:nsmmar i 420 mA input . Fuse® * Terminals
Power out 1/4A Terrnmuls ' = + 1/4 420 ma
+ . O i a0 ma : {24 VDC (O S——- =f toor
24 YOC| - I— =] loop | - +Jiraov |
- ) * 1 i Y -
_OCH + | I x 17:3 : . Gnd
s ' N
2son*ii R P 4—< [J2500 oCH
1
cmmm et EL L ———————————— feerrummmam————e eemmeAammmsmmmm—————— am————— hememmmmm———————————
C. 110 5VDC recorder (C1} and 4 to 20 mA indicator {C2} conneclions without internal ransmitier ! D. Power conneclon for display use only
power supply ' '
I
Recorder P Indicator Powes !
1-5VDC 53;;3{/ 4-20 mA CH- suppl 8512 Transmitter : Power B512 Transmitter
y Fuse** Fuse** Terminals v Supply Fuse** Termina
{gnd) o244 14 174A fgndl | 24 |4 1/4A Vo or | /4 .
vDC* . O vDC }_ 420ma ! VDG Hazoma
* - ; - P 1 -| loop
/( 250Q L_. K _%H + | o e r | +-fir-aov *
: CH + - [~] ond | s -l &nd
*Refer to maximum loop impedance specificalion for minimum operaling voliage requirements {section 10).
**1/4 A fuse recommended {customer supplied).
2. Compatible Sensor Connections
2.1 2-Wire Opemﬁan {sec. 1.1} ' 2.2 3-Wire Oparuﬁon {sec. 1.2}
+GF+ SIGNET Sensors: :
8512 Transmitter ;L 8512 Transmitter
Terminals O Red 2536, ; Terminals
) \__..-—-...__J BLT:‘ 38512 ' T +GF+ SIGNET Sensors:
(]
A Frequency in |- OR S ' Lo Frequency In = Red 2000, 2507,
€ouECTOR Sensor Power [~ Shid 515 525 H Sensor Power Black 12530, 2535,
SENSOR . ' .
i Gnd I Black 2517, - i L|: Gnd =70 Shid 2540
stson—| Frequency In 4 Rod 3-8510%XK , ! Frequency In
[}




3. Pulse Oviput Wiring -

8512 Trurismiﬂer
Terminals

Pulse Gnd
Pulse Out

Red

Shid  +GF+ SIGN

instrument

)

* Use 3-2507.278 input module for +GF+ SIGNET instruments
* +GF+ SIGNET Inielek-Pro, use 2535/2536 input card setting -

+ 51030
-  VDC

et
Gnd. Cther

Inpul instrument
—————

4. Installation Options

-
4.1 Standard Panel Mount I 4.3 Optional 3-8011 Integral Mount?ng Kit
* Panel culout lemplate/instructions {included). | « NPT ond DIN conduit port kits ovailable.
' | o Compatble with 3-B510-XX/3-8512-XX flow sensors {only).
| * Flow sensor and fiting purchased separately (see section 9.
Instrument - .
panel |
} TTF- -4-—-Conduit ports
—_— W
mmmmmmmmmmmmmmmmm —l . k
4.2 Optional 3-8010 Universal Mounting Kit |
* NPT and DIN conduit por kits available [see section 4.3]. |
* See section @ for ordering opfions, |
|
Pqnel _ Panel 1 . Conduit Port Options
. DIN Ports NPT Ports
E ! ’ ' ! L) o 0O c T 5 i
| e BAST TOADD
; 1 for DIN conduit i [
H . / conneclors (8] PG13.5 metric 1/2 in. NPT
i - threaded conduit threaded conduit
5 . / | ports (2} pors (2]
. . i
5. FUNCTIONS 6. VIEW {example)
| © (2 3]
" Choose: Change: Save:
(a}et
A | FE.T7gPM
Flow rate
—{a—{ :
PTIONS = i CPTIONS =
BARERQEE [ Press & 2-BALx108E o PTIONS % | pat -__E
T — hollfor %@3 b | Logasasoe T SeeetT 0 p Rebie
N . - ) . v 1. Press keys in
. 1RES aceess: Resiable fotal % hold 2s sequenc’é
g — . AEE
B O P e[t [
y L 5 > s oinicilditabnd : Press and -
CALIBRATE *-'-— "-' N Permanent |o|a| TO exit W"hom : % ho]d 25
, PPN - ‘ | changes: ;
. R ’ - ]
) GPTIONS D.| 16,48 mA 'ﬁu%ﬂck | 3. DEBABEEE
. loop output press )

——W
E | §1-12-95

last cal.

i 4

{(¥}as




e Attt bt A

.Pfé#ﬁ'kéy's_ in sequence M@t

+ continue:’

1To] e o

) Choose: - Change Choose: Change: Save:
—mHT R Y . £1
~ 7~ 7| pmrrr——— m n . . S
A |[Contrst> e [oritratd Contrstl A |Total=g> o Lock? gn Lock ioff
Contrast S ED{m Tolalizer . VIEW‘*@ &) VIEW=% @
A Y} — —a——{Y ) ? - u
5. |UHITarmy o UNIT: grm UNIT:Inh, Averager oo Auai low Aval hi
oy [ UM @M B\ Diplay | low=3=700ms fyg: off ()
A — ey ] averging b= T R ({VV?
¢, [Kfaotor> pyBREER. K=2994,5 o AL 2 -
_mff_‘f'ﬂ Klocior - @)Y B c [ecimall o) 3!5'#‘;?&3*&["13!‘1 Hiﬁ&r‘#ﬁimﬂ'l P’:;lsd&
TotUnits EFLKIB@B M3 1 Flow display Decimal .
D1 E‘|'3 Unis e LINNIg)
olalizer . . » L] 7 ) 7 - -
Y} coe oy BT | 1 pregs & | adi 4my oy ABE MR 3,58 A 2s
e [Kk=totald E%ZI Kt2994,3 K125943, | | hold A I T o
Totalizer Kfactor —{a—{¥} o 7 < C— —
—(A—{Y} DEm @25 B Al 20mE pA<2 - B8, mH 2B B2 mH T
4 mA= E(@Elﬁ M3k 1'3):?3[“!3"1 E. 20 mA
F. . Cutpul - @ ™
o 4 mA (V}al adjus! -~
uiput ssfpolnt @Y | To ot A Relorm
© refurn to etuin to
G 28 mA= }Eljg(aze «mi3h 12?";(5m3h VIEW: To reslore ariginal volue: VIEW before
) 20mA removing
_m% sefpoint (Al Y] | %}F quick E(ﬂ}? quick power
Laztral oo d2-#9-99 B1-12~55 press press | 4
H. a5 .-dl.- [ g ]
Lost calibration @MEM '
Lt =
) To return to To reslore original value: Return lo
VIEW: VIEW before
%J? " %Fg_] ok removing .
quic vic ower
 / press c;‘gress _ P ’ -
Menu Funciions A - H: ) Menu Functions A - E:
A. Selects disploy conlrost: 4 levels ) A. Selacts totalizer reset options: Lock on [enables) or lock off (disables) the
B. Selis flow units label [gpm) and limebose (gpm). Flow units label: A - Z, VIEW mane totalizer reset security code feature [RST: -~ -],
"a-z, 0-9; Timebose options: s=seconds, m=minuvles, h=hours, d=days B. Selects disploy averaging: off = 100ms, lows: 1=700ms, hi= 1=3s {olso
{timebase effects flow display and 4 to 20 mA outpul} alfects 4 to 20 mA output]. o
C. Sets flow Kfactor: 000.01 to 99999, [see technical notes| C. Selects display decimal: #xxx . lo *% . *x
D. Set totalizer units: For label purposes only : D. Adjusfs 4 mA output: 3.9 10 4.1 mA [overrides'4.00 mA factory ealibration]
E. Seis totalizer Kfacior; 000.01 to 99999, |see technical notes) E. Adjusts 20 mA oulpul: 19.8 1o 21.0 mA [overrides 20.00 mA faclory

F. Sels 4 mA selpoint {4 mA ond 20 mA setpoints are revessible) calibration) _
G. Sets 20 mA selpoint ‘ :
H. Sels user defined dole

Technical notes:

- Flow and toldlizer Kfactors are independent of each other. These Kiaclors
represent the number of pulses generated by the +GF+ SIGNET flow sensor for
each engingering unll maasured [published in flow sensor manual).

9. Accessories Qrder no., Description . Code
3-8010 Univeisal mounting it, NPT ports 198 864 502
3-801C-D Dniversal mounfing kit, DIN ports 198 864 503
3-8011 "~ Jintegral sensor_mounting ki, NPT ports 158 864 500
¥ 3-8011-D Integral_sensef mounting kit, DIN ports - 198 864 501
) 3-8510-P0 In!ggLa: sensor, Q.5 lo 4 inch pipe, Polypropylene body & Tllanium tolor pin 198 864 504
3-8510-P1 Integral sensot, 5 to 8 inch pipe, Polypropylene body & Tilenium rolor pin 198 864 505
3-B510-V0 Intagral sensor, 0.5 to 4 inch pipe - PYLF body & Hastelloy G foler pin 198 864 506
3.8512-P0 Integrol sensor, 0.5 1o 4 inch pipe, Polypropylene body & ilanium fotor pin 198 864 513
3-8512-P1 Inlegral sénsor, > 1o 8 inch pipe - Polypropylene body & Tilanium rotor pin 198 Bo4 514
3-8512V0 fnegral sensor. 0.5 to 4 inch pips - PYDF body & Hastelloy C rotar pin 198 864 516
3851210 Intagral sensef. 0.5 10 4 inch pie - PYOF body & PYDF folor pin 198 864 518




10. -Sﬁéizificui"ions -

Seneral Data S
~ompatible Sensors:  All current +GF+ SIGNET flow senson

Jisplay Accuracy:  Flow, 20.1% of reading : ) '}_:'nce': 1 Qmox. @17 VDC,

Totalizers, +0.03% of reading - 300 § max. @ 24 VOC,

nclosure: 600 Q max, @ 30 VDC
» Py NEMA 4X/1P65 - Accuracy: +0.050 mA :
» A ol Glassfilled polypropylene " Resolution: 5 pA
v Gasket: Silicone rubger caplive) Update rate: 100 ms
* Screws: 8-32, selHapping {caplive]
Jisplay: o .O Lg%::;m 4 to 20 mA |adjustable & reversible}
' II? pe: B-digit alphanumeric dot matrix s Pulse output: Sensor frequency, optically isolated ,
» Updete rate: Flow=1s, Totalizers=100 mS opencollector transistor, max. current sink
* Contrast: Variable 10 mA @ 30 VDC
* Ranges: Flow, 0.01 10 9999.
Resettable/permanent tofalizers, O 1o Dimensions: :
ee eleelviel) 30 mm (1.2 in.)
Loop current, 3.20 to 21.00 mA : ;
Invironmental
Dperating lemperature: 1510 70°C (510 158 °f)
Storage femperature: 1510 80 °C (510 176 °F)
Relalive humidity: 0 to 5%, non-condensing
107 mm
Quality Standards 92 in
» CE

* Manufactured under 1SO Q001

Eectrical Data
“requency range: 0.5 Hz to 500 Hz
.oop/system power: 17 o 30 VDC

107 mm 4.2 In.)

Sensor power: [2-wire mode} 5 VDC @ 1.5 mA max. 36mm (1.4 in,)
[3-wire mode) 5 YDC @ 20 mA muxt ffront view) i (side view]
_
11. Troubleshooting i
Disploy Message Cause Solution
-, 1) Input frequency too high 1) Reduce input frequency. .
OUERgpm 2) Dizpluy gverrc:ynge a 2] Move display decimal to ri]?_lht in OPTIONS menu.
' 3] Display timebase too large 3} Change disploy fimebase (H,M,S,D) to smaller value
{e.g. LlPH to IPM]. '
=Baprtor K-Factor cannot be zero - Chonge K-Factor to a non-zero vaiue.
2= Check "I Memory corrupled Press to restore normal operation.  Settings will revert to
Satur -2 ' factory default. Recalibration is required.

+GF+ SIGNET

Sales Offices: . :

USA George Fischer, Inc., 2882 Dow Avenue, Tuslin, CA 92780/USA, Tel. (714) 731-8800, Fox |714] 7316201

Switzerland  Georg Fischer Rohrleitungssysteme AG, P.O. Box 671, CHB201 Schafhausen/Switzerdond, Tel. 052/631 1111, Fox 052/631 2830

Singopare  George Fischer Pre. lid., lg Kaki Bukit Road 2, KB Warehouse Complex, Singopore 1441, Tel. 45/747 0611, Fox 65/747 0577

Japor Kubota George Fischer, 2-47 Shikitsuhigashi, 1-Chome, Naniwa-Ku, Qsaka, 556-91 JuEan, Tel. 816/648 2545, Fox B16/648 2565

Chir Georg Fischer ltd., Rm 1503, Business Residence Bldg, of Asia Plaza, 2-3 Bldg. No. 5th Qu Anzhenxili, Chooyang Qu, Beijing 100029,
. PR. China, Tel. 86/10 6443 0577, Fox B6/10 6443 0578

Australin George Fischer Ply. Lid., Suite 3, 41 Stamford Road, Oakleigh, Vicloria 3166, Ausiralia, Tel. 61/3 9568 0966, Fox 61/3 9568 0988

Signet Scientific Company, 3401 Aerojet Avenue, Ef Monte, CA 91731-2882 U.S.A., Tel. (626} 571-2770, Fox [626) 573-2057
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lower enclosure

)

Pipe mount

Strops (2]
|customer
supplied)

Pipe

Surface mount

G Use comect serews ™
for ponel motetial

#8 or M screws
secommended
{customer supplied)

* BO1O kil 1/21n.
NPT pol
. 801(}1) kil PG13.5

L

DIN poris

lower

enclosure

-




‘2 Tank 'id Mounting

punch out pors os required
—

lower enclosure

SR el T T S e e et
T T

remove bose ring
ond mark clearance

fank verity porl
hole center on lid

lid ongle

drill bose ring l1op) for edble
access 0.25 in./7 mm

#8 or M4 screws
recommended
leustornet supplied)

" Diill 1.875 in./4B mm

clearance hole in tonk fid

tank lid

3/4 in, NPT
threaded pipe
{customer
supplied)

SIGNET Sensors:
271472716 [pH)
271572717 {ORP)

« BO10 ki, 1/2Zin.
NPT ports

s BO1O-D kil, PG13.5

DIN ports *

e

@ retoiner clip

T M

R s S



J11, 8C611-D Kits

. i bl
intr- ~ql Sensor Mounting sensor cable

lower
enclosure

threaded l
- cup
i ' ~ « 8010k, 1/2in.
. NPT ports
. = 80100 kit, PG13.5
$ DIN ports
lower enclosure SIGNéT 3-B510 i
integral Sensor

Sensor -

lower
enclosure

top]

l%j . o retainer clip

7 @ Refer to sensor monual for installatian
requirements and instruclions




SpECIned

T T e P S RN . o s iy, -
¥ SRR S . - | g :
- Ln - 19 I -

80]0/ 80100 Unf;ersdi ;\Aounﬁng Kits: ' ;01 1/ 80.1 1D Integral Sensor Mounling Kits:
Ordet no. ~ Condult porls Code | Sorder no. “;ff; Condult pors Code .
5010 kit: 1/2 in. NPT 198 864 502 on e 1/2 in. NPT - 198 864 500 o
BO10D kit PG13.5/DIN 198 864 503 ‘ '{ 801D kit I _ PG13.5/DIN 198 864 501
Mao. ) Gloss filled Polyprapylene (PP] ' : ;J-\Acleric:l: Glass filled polypropylene {FP)
- *I .
Base ring hole pottern: 2,60 in./66 mm bl circle . bompollble SENSOIs:
2.25 in./57 mm boll circle | Order no, . Materiol Pipe range Code
' : 3B510R0 PP 05-4in, 198 864 504
385107 PP 5-8in. 198 864 505
3-8510v0 PVDF 05-4n. 198 864 506
Mounting dimensions: | - Mounling dimensions:

BO10/8010D Kils 8011/8011D Kits
’ ' €—4.2 in./ 107 mm—>

i T

3500/
8¢ Tﬂ vt ﬂ_

. OX = 2.1in./
o ——P
3.7in./ . 53 mm .
. 94mm T \1X = 3.4in./ ,L-LEE-4
) Bomm -y 2
’ -
Warranty . _ :
This product includes o limited warionty. Consult your Signet distibutor for specific wananty conditions.
N .
- .

SIGNET®

Signet Scientific Comparry, 3401 Aerojet Avenue, E Mante, CA 91731-2882/U.5.A., Phone (B18] 571:2770, Fox {818) 573-2057

Representaiive Offices - o . ,

u )Geofse Fischer, Inc., 2882 Dow Avenue, Tuslin, CA 92480-7285/U.5A., Toll Free Phone {800] 8544090, Fox {714) 7316201

G  /Georg Fischer Rohreilungssysieme AG, CHB8201 Schoffhausen/Schweiz, Tel. 053/81 11 11, Telex 86 70 70 64 gf ch, Fox 053/25 91 30
SIN  Georgs Fischer Pre Lid., 15 Koki Bukit Rood 2, KB Worehouse Complex, Singapaie 1441, Tel: 65,/747 0611, Fox: 65/747 0577
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TUH SIGNET2536/3-8512-XX Low Flow densor - ErLon
léullélgl&!"dl_\llIlllllllllllll_lllllIlllll l ‘2 Sih e R
:&I‘Eijaléllll,llllllﬂllllllll‘ Lo ’ ' :
P SAFETY INSTRUCTIONS = i - -
1. Do net remove from pressurized lines. o
i 2. Do not exceed maximum temperature,/pressure specifications, -
.. W/ . 3. Do not install/service without following instollation instructions (see sensor manual).
i }y% 4. Wear safely goggles and foceshield during instollation/service.
A% 5P 5 Do not alter faro uct construction.
6. Foilure to follow safely instructions could result in severe personal injury!
1. Location of Fitting Inkt Ovutler
" : dod /d " flon reducer 20° slbow
ecommenaead sensor upstream,/ downstream I pp— R e e o
mounting requiremenis. - . + : |

10x 0. I

I
I::‘lp’.

=t =]

| 20 x1.D.

2. Sensor Mounting Position

*» Horizontal pipe runs; Mount sensor in the upright [0} position for
best overall performance. Mount at @ maximum of 45¢ when air
bubbles are present, Do not mount on the bottom of the pipe when
sediments ore present,

* Vertical pipe runs: Sensor must be mounted in lines with UPWARD
How only.

3. Sensor Wiring

2536/3-8512-%XX
Sensors

//

+GF+ Signet instrument

oy @ Blk, Sensar

Powar

-
black (3.3 10 24 VDC|

red {signal oul}

silver {DC return}

@ Red,
Freq. inpul

XL

Shid
® Gnd

—"\A——I\-vy_

5xLD.

Oo

Pracess
Pipe

* Use 2-conductor shielded cable for coble extensions up
to 300 m [1000 H). .

*» Cable shield must be mainioined through cable splice.

» +GF+ Signet Intelek-Pro, use 25335 input cord seffing

* Refer fo you instrument manual for specific wiring delails.

2536 Sensor _ Other Brands
p-Dlack ] T 33024
o 10 kQD I- - VDC
> sm.ver : ~Gnd.  Other
% red 3 Input instrument

* Pullup resistor required [10 kQ recommended).

¢ Use 2-conductor shielded cable for cable extensions up
to 300 m {1000 H).

*» Cable shield must be mainicined through coble splice.

4, +GF+ SIGNET Fittings

Type Description Description
Plastic tees * 0.5 10 4 in. versions Metric plaitic saddle

* PVC o CPVC * For pipes DN 65 1o 200 mm

* Mounts via glue-on fifings * Requires a 30 mm diam. hole in the pipe
Ve oo . 2104 m. ool 17716 . hole i pipe ¢ Wedge and sqddle arrows must motch
soddles * &1o8in., cut 2-1/4 in. hole in pipe B Metric water filiin
{O+ing not * Align wedge arrows with saddle arrows during assembly. =N » For pipes DN 63 to 200 mm
requiredl * Pipes over 8 in., use iron saddle - * Follow the recommended installation guidelines
lron * 2104 in., cul 1-7/16 in. hole in pipe —— -
shrap-on * Over 4 in., cut 2:1/4 in. hole in pipe Metric union fitting
saddles * Special order over 12 in * For pipes from DN 15 to 50 mm

pe ) * Follow the recommended installation guidelines

Carbon steal * 210 4 in., cut 1-7/16 in. hale in pipe
“weld-on ¢ Quer 4 in., cut 2-1/4 in. hole in pipe .
“weldolets * Remove insert before welding
)V * Installed by cerfified welder only
' * Speciol order over 12 in.
Carbon stesl ® 0.5 1o 2 in. versions
threaded tees ﬁ * Mounts on threaded pipe ends




[~ Weldolet  "H" dimensi Weldolet  "H" dimension |-sistfstan
part number _Inches _mm port number _inches mm
TTSAWO20 - 208 _ 40.45 || C5aW240 _4.16 10568
csawozs 233 | 59.38 || T.csawasd 490 10404
C54W030 232 58.92
CS4WD40 230 58.42 L
CS4W0S0  2.09 7848 || CRAWG20 238 T 8045
 CSAW040 296 7508 || CR4wp2s 233 59.18
| C54w080 273 69.34 || CRaWD3D 232 58.92 |
C C5aw100 548 139.19|| CCRAwo4D 230 58.42
C54W120 525 133.35|| CR4WOS0 3.0 7848
_ CSAW140 5.0 _129.54|1 CRAWOS0 296 7518
C54W140 485 123.9(| C54WO0B0 273 _ 6934
CSAWTB0  4.60 11684 CRAWI00 548 139.19
CSaw200 438 111,25 CRAWIZ0  5.25  133.35

5. H-Dimensions

The plasfic sensor insert in the Weldolet fitting
MUST be removed during the welding process.
When reinstalled, it is important that f?-.e insert be
threaded to the proper height ["H" dimension).

)

: Figure A

6. Standard Sensor Instaliation _ 9y

1. tubricate the sensor O-ings with a silicone lubricant (e.g. GE silicone compound #G632 or 58NN AP~ sensor bale
equivalent). Do not use any petroleum based lubricant that will atlack the Orings.  —eoeeeoeeeoes

rocess pipe
,ﬁop view]

2. Using an allernating/twisting motion, lower the sensor into the fitting, making sure
theinstallation arrows on the black cap are pointing in the direction of flow, see Figure A.

3. Engage one thread of the sensor-cap then lurn the sensor uniil the alignment tab is seated in
thefitting notch. Hand fighten the sensor cap. DO NOT use any tools on the sensor cap or the
cap threads and/or fitting flonge threads will be damaged, see Figure B,

7. K-Factors :

The K-Factor is the number of pulses the sensor will generate for each engineering unit of Huid which passes. They are listed in U.S. gallons and
in fiters. For example, in a 1 inch PYC pipe, the paddlewheel generates 352.435 pulses per gallon of fluid passing the rolor. K-Faciors are
listed for pipes up to 12 inch, For pipes over 12 inch, consult your +GF+ Signet distributor.

PIPE +GF+ SIGNET - K-FACTOR--- | |pipe +GF+ SIGNET - K-FACTQOR--- | {PIPE +GE+ SIGNET ---K-FACTOR---
SlzE FITING TYPE__ | UL.5, GAL | WTERS SIZE AIING TYPE  U.5. GAL__ IMERS | fS12E TWTING TYPE U5 GAL . WTERS |
SCH 80 PVC TEES FOR SCH BO PVC BIPE GALVANIZED IRON TEES OM SCH 40 PIPE_ | |coPPER/BRONZE BRAZOLETS ON SCH 40 PIPE_
am, - PVBTOOS 991700 2620100 |1 IRATONWQ 213000 56277 1 |21/2WN._ BRARO2S 37600 9034
3/ N TTweTodr T sa5 A2 Tiaabgz | [1T1720 ikaT013 137,746 33751 |30 BRABO3D 24340
i ) BVETO10 352,435 93114 _| |72 RATOT5 94407 24941 | |4IN BRABO4O _
T 1700l VT 12 177,164 46812 | 2T IRATOZG 50.420 15660 | 51N, pragoso
11727 PET0135 7852 3137 : Gy,
2N FVBI030 86750 _17533_ | |CARBON STEEL WELDOLETS ON SCH 40 FIPE o] BT
PRV FVBTO25 43,994 11,380 | {27/2N, CIAW25 37,600 .534 oM.
3N PYBI0I0 26655 T 704 N TS AWA0 24.340 6437 2ZN,
I FVBTGA0 15006 964 4N __C5AW040 13520 3678
: BN, CSAWO50. 10,860 2.869 BRONZE TEES ON SCH 40 FIFE _

5CH 80 CPVC TEES FOR 5CH 80 CPVC PIPE OMN. L3400 7.520 1.087 Vi BRTOID 213009 | 90277

_________ CPYaTO03 501706 2010 | |8 CSAWDEG 4340 T147 | [T1/41 7~ eRaTHIZ 127746 33751
37 CHET007 545,142 144027 ) [T0IN. C5AW100 3760 078 V17218, " " 'gkatols 94401 24.941
1N CCVBTON0 392435 C 03114 120N, Chawlze | 1940 0313 2N TTBRAT020 T 9azp. T T156%
T 174N, e R AL 6B
L1/2N, CPVBTOTS 117852 31137 | [STAINLESS STEEL WELDOLETS ONSCHAOPPE [ |COPPER PIPE W/COPPER INSTALLATION FITINGS

: 21/21N, CRAWO2S 17,600 9034 | 11/2INSKK CUKTOOS 917844 242495
SCH 80 PVC SADDLES ON SCH 80 PVC PIPE 3, . CRAVWO30 ..24.340 843 172 1N, SK1 G BEBT | 220742
2N FVES020 66730 17408 | |4 CRAWEAD 139%0 3678 SKKC 428276 113,149
21/2IN" T TPVESDZS 45.594 17,359 | [Sm CRAWAED 10.860 2.860 385737 i
SN _PYBS30 20652 7,041 oM. CRAWOSD 256430
AN PVB3040 15006 3964 81, CRAWOEO A ISkl _.241639  o384)
N _PVBSD6D B.325 2199 101N, CRANIOD 2. 1174 INSKK 176437 46
8IN T TTTRUBSOEO T 5016 i.325 12N, IRFZEN I T 170900 Z
Ti/2IN.SK K TQURIBIE """ Misgo0 T3
SCH 80 FVC SADDLE QN SCH 40 PVC PIPE SCH 80 IRON SADDIES ON SCHEDPIPE TI/2N KL 12030
2N, TTTUPVBS020 T %4700 T T lAds2 | (2N RBS020 7T 64720 T TTIZOO0| [ZINGSKK T UCOKION |7 Tedass | 16746
212N, T UPBsO2S 37150 $.617 21771, RESO25 "7 42 2. 5KL”  TerzasT T isald
dIN o PVBSD3O - 23.697 8261t 13N, IR8S030
41N, . JVBS0A0 | 13456 3555 | (AN,
OIN.  PVBS060 7459 17l —— . JRES050
8N, VES080 ) k85060 ;
T T e ST R e e T RES0R0 T T Conversion Formulas:
CARBON STEEL TEES ONSCHADFPPE IRg 1 U.S. gallon = 0.003785 cubic meters
1721, CS47005 756,000 169736
/AW, _ o007 i3mew 115907 0900003069 Acre feet
TN T TCS4T006 286,784 75.768 - pounas of water
rvzam o TCsd10n? 121218 32006 . Ras020

117218 0 CRATOVS QL1398 T 24079 | [21/2R, 0 R8S025 .
20 C54T020 54468 T UI4391 | (3N RESD30TT T

2 LGoATa20 o 24408 T — T
5T#. .55 STEEL TEES ON SCH 40 PIPE _ L IBIRTT T RBs0s0
1/21N, CR4TO05 734200 193976 | o T T Hes0s0
3/4 N, CRATO07 412100 08877 | (BIN. T T RESOBO
1IN, CRETOIO 252700 66764 | [WOINTT T Resioo
1174 1M, CRATO12 128120 33849 | 12N RBS120
11/21M, CRATO15 77320 20428
2N CRATO20 45.780 12.095




- K-Factors DIN Fipes o R

[FPE +GF+ SIGNET ~-K-FACTOK--- PIPE +GF+ SIGNET ~-K-FACTOR---
SIZE FUTING TVPE U5, GAL TR CQOE SIZE  HIMNGTYPE  US. GAL TR CODE
POLYPROPYLENE FITTINGS [DIN/ISO AND BS AND ANSH PVC FITTINGS {DIN/150) - EUROPE ONLY
DNLS T PPMIOOs T T 952870 T 2517497 0 (108150522 DNTE™™ " pymT005 072366 256900 198.150.480
DN20 T PPMTOOZ - 563,100 148771 77 Ti98.150,523 T TAVMITOO7 485601 7 128,320 108.150.481
N25 | PRMTOIO 291604 2T I9Bas0.524 P10 2072747 778540 198.150.482
N2 T PMTONZ 0 TieR2dr T ad708 198150525 CPYMTO12 170249 24980 198.150.483
}; 407 PMIOIS 7T 03807 T 27450 198,150,526 PUMION S 103709 27.400 198.150.484
U 50 T PPMTO20 60789 T T 1606007 T T 198.150.527 PMT0O20 T 59.500 15720 198.150.485
DN 635 PPMTO25 “41.498 10964 198.150.560 PYMIQ25 34973 19.240 198.150.538
DN 80 PPMTO30 26786 - 7077 198.150.561 PVMTO30 24.981 "6.600 198.150.539
DN 10O FPMTO40 17415 4,601 198.150.562 T PYMT040 16.275 4,300 198.150.540
DN 125 PRMIOS0 Jl0068 2686 198.150.563 PYMTOS0 8176 2,160 196.150.543
DN 150 PMIOED 7312 Tiea2 ©7198.150.564 PUMTOBO 4,088 1.080 198.150.545
DN200 . FAMIOBO ' ‘3095 (T 105 196150565 '
PVDF FITTINGS {DIN/ISO AND BS AND ANS!
ONIS | SPMIQ0S | 827257 | 218562 3
BN20T T SEMTO07 480.869 125424 198150530
ON25 — __SRMIOI0 ~ ° 283554 74915 198150531
Dhvaz o SEMTOTR 158,368 41809 _ 77 1981150.532
D940 SEMTONS | T TBeSBO T TJ7980 1961150533
DN50° | SFMTO20 ~ 50385 T 13312 0 198.150.534
Dhves o SEMIG2ST | 36133 9 | 198150571
DNBO T TEEMIOI0 T 24715 N 198.150.572
DiN 100  SEMICA0 "108:150,573
DNT23 | SFMTOSO (198,150,574
DN 150 [T SPMI0e0 T 6asd T TTIA05 T I9B.150.575
DN 200 SEMTOBO 4072 1.076 7198.150.57¢
8. Order Information
Stondard 2536 Low Flow Sensors | +GF+ SIGNET 3-8512XX Integral Sensor Accessorias
Al Orings gre Viton®
. Oider No. Description Code
Order No. Housing Roter Pin Rolor Pipe Size Code ) 38011 Inlegral senser mounting kit with 1/2 in. NPT parts 198 864 500
3-2536P0 Polypro. Titanium PVDF (block] 0.5 t0 4.0 in. 198 B40 143 [3-8011-D____ Inegral sensor mounting kit ith PG13.5/0IN pors . .. 198 864 501
2536P1  Polypro. Titanium PVDF [block] 5010 8.0in. 198 840 144 | .
2536-P2 Polypro. Tiignium PVDF {black] 10 10 36 in. 168 840 145 [+GF+ SIGNET 3-8512:XX integrat Sensors
F2536V0 PYDF {notral) Hastelloy C PVDF (notural) 0.5 to 4.0 in, 198 840 146 All Owinoe ore Viien
3-2536¥1 PVDF {nolural] Hostelloy € PVDF fnolural) 5.0 to 8.0 in. 198 840 147 -
3:2536T0.___ PVDF [nolurol] PVDF jnowroll_ PYDF jnalurel] 0.5 1o 4.0 in, 198 840 149 jOider No. Housing Rotot Fin Relor Pipe Size Code
T - o 3-8512-P0 Polypro. Titanlum PYDF [black) 0.5 to 4.0 In. 198 864 513
Accessaries - 385121 Polypio. Titonlum PVDF |black] 5.0 to 8.0 in. 198 864 514
3-8512-v0 PVOF (noturol) Hostelloy € PVOF Inotural] 0.5 to 4.0 in. 198 864 516
Order No. Order No. 3851210 PVDF {natorol] PYDE inofurall  PYDF nowratl 0.5 to 4.0 in. 198 864 518
Relors Moterlal Code Rotor Pin ‘Material Code
3:2536.320 PVYDF [blockl 198 B20 052 M154¢1 Titonium 198 801 182
3:2536.321  PVDF [nolral] 198 B20 054 M15462 Hastellay C - 198 801 183
+ Shaft M15463 Toniolum 198 820 014
M154&-4 31655 198 820 015
P51545 Ceromic 198 820 016
3-2536.321 PVYDF (nalural) 198 820 054
e +_Rotor
Order No,
O-Rings Maderial Code Order No. Descriplion Code
12200021 Vilon® |sid.) 198 BOL 186 P31542-2 Sansor ¢ap, PP 198 840 232
12240021 EPR 198 820 006 P31536 Plug, PP 198 840 201
12285021 Kalrez 198 820 007 P315362 Plug, PVDF 198 840 202

with sid._cop

9. Rotor Replacement Procedure

* To remove the rotor, insert o smoll screwdriver between the rotor and
the ear of the sensor.

* Twist the screwdriver blade 1o flex the ear outward enough to remove
~ one end of the rotor and pin, DO NOT Hex the ear any more than
necessaryl If it breaks, the sensor cannot be repaired.

install the new rotor by inserting one ear into the hole, then flex the
opposite ear back enough to slip rotor into place.




10. Specifications

General Data
Flow rate range:
Linearity:
Repeatability:

Pi Xe range:
* 2,46 Sensor:

* 3-8512-XX Sensor:
Cable length (2536):

Cable type:

Materials
Sensor ossembly:

Electrical
Supply voliage:
Supply current:

Output type:
Qutput current;

Quality Standards

* CE

0.1 10 &6 m/s [0.3 to 20 f/s)
+1% of full range

+0.5% of full range

15 t0 Q00 mm (0.5 t0 36 in.)
15 to 200 mm (0.5 to 8 in.)
7.6 m (25 i), can splice up 1o 300 m
(1C00 )

2-conductor twisted-pair with shield (Belden
8451]

Various thermoplastics ovailable. Refer 1o
section 8 for details.

3.3 to 24 VDC reguloted
<1.5mA@3.3-6VDC,
<20mA @6 - 24VDC

Open collector transistor, sinking
10 mA max.

* Manufaciured under 1SO 9001

Juid Condilions
ressure/ Temperalure Ratings

2 I-°olypropy|ene Body: -

e 12.5 bar {180 psil max. @ 20 °C (68 °F)
e 1.7 bar {25 psi} max. @ 85 °C {185 °F)

PVDF Body:
o 14 bar {200 psi) max @ 20 °C (68 °F)
o 1.7 bar {25 psi} max @ 85 °C {185 °F)

et
14 200 n

LI\
11 160 ; \!\\\

i A\ A! 1
8120 [~ RAN !

’ IEMY i
6 80|— i B\, T

i : Nl
3 40 - : : 7

: ! ! i‘\ [

: ! ENEENE
F—0 40 80 120 160 200 240
—-18 4 27 49 71 93 1S5

2536 Dimensions 2
Standard 7.6 m {25 )
cable included
1-1/4X11-1/2 t
NPSM threaded -X
‘—_

26.7 mm {1.05 in,) ———p

X =0=104mm{4.1in.)
X=1=137mm (5.4 in.)
X=2=213mm (8.4 in.)

e

The last digit (X) in the sensor's part number
represents the sensor’s overall length

+GF+ SIGNET

Signel-Scientific Company, 3401 Aercjet Avenve, El Monte, CA 91731-2882/U.5.A., Phons [818) 571-2770, Fax [818) 573-2057

)

Re,

CH
SIN

o

ntative Offices

®

PRINTED O RECYCLED PAPER

U.S.A." George Fischer, Inc., 2882 Dow Avenve, Tustin, CA 92680-7285/U.5.A.. Toll Free Phone {BOO} 854-4090, Fax [714) 731-6201

Georg Fischer Rohrleilungssysteme AG, CH-8201 Schalthausen/Schweiz, Tel. 053/81 11 11, Telex 89 70 70 64 gf ch, Fax 053/25 91 30
George Fischer Pre Lid., 15 Koki Bukit Road 2, KB Warehouse Complex, Singopore 1441, Tel: 65/747 0611, Fox: 65/747 0577

GEORGE FISCHER +GF+ Piping Systems

. 32536.090-1/1A-8/96), English

© Signet Scieniific Compony 1996

Printed in U.5.A.






W- 130/230'Series
pH & ORP Transmltter/Momtor

Instructlon Manual



" Table of Contents —W— —

10 INTRODUCTION s st 1
2.0 PACKING LIST wcvoorrrec e s eseeeessesetemmemse oo b s eeren —
3.0 INSTALLATION ..ooocuereeeenseremsesssmsses s ssssssssasssssassesesens e sraaneaeans 1
31 wall Mount....—._.:i.‘......'._'.' ...... et eseores e e 1
3.2 Panel Mount............ rere e b eIt s b e b e b aa b R RN e R PR R e e R eRa e e e be e envRe e e b s 2
3.3 Initial Startup ...y, SO SN 5
4.0 SPECIFICATIONS ....oooeerscsrscsssmessmssssssssssssssssssssssssssss ot s 5
5.0 * PROGRAMMING & KEYPAD ..o et SO S 6
51" OVENVI@W..er evversareerisenien ettt AR s 6
52 Programiming for pH ..... .............. et e b 7
5.2.1 Calibration.........cowwcrveereeens e b e SOV 7
5.2.2 Run Temperature Adjustment ..........coeecenvevurnons el ines 8
5.2.3 Alarm Limit Adjustment...........ccoeervnneirnnnennn. ettt s an 8
"5.2.4 4-20 MA Set POINES [..ccoveerrescereasninens e s s 9
75.2.5 4-20 Output AdJUSIMENt ...oovvvevererereenerereessecensseeseans s 9
5.3 Programming for ORP ......cccviininiinicsinsessomnsennsneressanss e e raes 9
5.3.1 Calibration.........coccconinnvinnnnne rersseens st be s espensargensssaes 1 O,
5.3.2 Alarm Limit Adjustment............., reerernesseseessineesesianisnssorsssnsnsassessenens 100
5.3.3 4-20 mA Set Points ......ccenveriinrinininan, e seresnr e s JR— 10
L 5.3.4 4:20 mA Output Adjustment Cioeeriiieeresrnrenretsres S eerteeraeeereresteaas 10
6 0 OPERATION ..i.;;....i;.......................T ............... erennne erresinnns ;.....'.7;...........; ............... 11
7.0 TROUBLESHOOTING ..coooovrocecoesesscsssessssosssssesessssssessessssssssssseesssssseesessss 12

8.0 SERVICE POLICY....coiiososisriosiiiinenn TR NS EE—— e reer e 13



1.0 INTRODUCTION v1/ -

The W-130/230 series microprocessor based transmitters are used to monitor and
transmit data in pH/ORP applications such as effluent monitoring, signal
conditioning for PC's or PLC's and simple on/off control in water treatment, waste
“water treatment and other industrial uses. They are avaﬂable in wall mount
- (W-130 series) and panel mount (W-230- serles) enclosures e :

| Dependlng on the model ordered, the unit is powered by 24 VDC or AC line
voltage and contams two relays for alarm purposes or for on/off control functions.

B Check the model number/serial number label on the unit for the proper voltage
before connecting power to the unit!!

The unit is compatible with any electrode that generates a millivolt signal, and may

be used with Pt 1000 automatic temperature compensation (ATC) elements. If no

ATC probe is detected at power—up, the controller will automat1cally go into
"'manual compensatlon mode

 An isolated 4-20 milliampere iitput is optional; it is powered internally. The
" pH/ORP span between 4-20 mA may be any value and the mA signal may be
adJusted from the front panel.

2, 0 - PACKING LIST

o Not1fy your carner xmmedlately if there are any s1gns of damage to the transmitter
_ or its parts. Contact your distributor if any parts are missing. The W-130/230 series
transmitter shipping carton should contain the following items:

W-130/230 series pH/ORP transmitter/monitor
Instruction Manual ,
Mounting clips (W-230 panel mount models only)

3.0 INSTALLATION

The W-130/230 series units are designed to be mounted within 20 feet of the
electrode. The W-130 series models are supplied with wall mountable enclosures,
while the W-230 models are in panel mount enclosures.

3.1 Wall Mount

The W-130 series models are ideally mounted with the display at eye level, on a
vibration-free surface, in a location where it will not be splashed while the
enclosure cover is off.



Take off the front cover and mount the unit to the wall using #6 screws which are
inserted into the holes at the four corners of the enclosure. See fig 1 for mounting
template. DO NOT use any of the blind holes on the back of the enclosure for
mounting!

~ (The screws may penetrate the enclosure and damiage the mternal electronics.)
Route the wires through the provided cable glands. Install the wmng, careful]y
observing the polarity of all DC connections (see fig. 2) Replace the front panel
of the unit and tighten the cable glands around the wiring just installed. Connect
the pH or ORP electrode to the BNC connector,

3.2 Panel Mount

Mount the unit in the panel cutout and secure w:th the provaded mountmg clips.
Install the wiring, carefully observing the wiring diagram and the polarity of all

- DC connectlons (see fig. 3). Note that the terminal strips on the rear of the panel
‘mount unit unplugs, to enable wiring of the unit. Connect the pH or ORP electrode
to the BNC connector.

Mounting template for W-130 wall mount
Transmltter/momto‘r '

421”7 x 4.217

_ Panel cutout for W- 230 panel mount,‘
Transmltterfmomtor '

1.75” x 3.58”

"f-"i'gur'e’ 1 Mounting Templates
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3.3 Initial Startup

The monitor arrives with the alarm limits set to 2 and 12 pH or -1000 and 1000
mV (ORP). The 4-20 mA is also set to represent the entire 0-14 pH span or -2000

" t0 2000 mV. The unit is calibrated to read a perfect pH electrode at 20°C (68°F) or
0.00 mV. As a minimum you will want to calibrate the monitor to read your
specific pH or mV electrode correctly, Power on the unit, calibrate, and for pH, set
‘the process.temperature. After the initial calibration, very little effort will be
required to keep the transmitter in operation. Calibrations will be required in the
future but the frequency will depend entirely on your process. Walchem
recommends that you perform a calibration at least once every week to start.

4. o SPECIFICATIONS—W

pH Input :
Range: 0-14
Resolution:  0.01 pH
Stability: 0.01 pH
ORP Inpﬁt
Range: -2000 -+2000 mV
Resolution: 1mV
Stability: I mV
Temperature Input
: " Range: 0-100°C, 212°F
Resolution: 1 degree |
Accuracy +1 dcgree .
: Pt 1000 ohm RTD: = Not requn‘ed and no fixed resistor requlred to - .
: replace RTD.
Power Requir ements :

115 VAC 20%, 1 Amp
230 VAC £20%, 1 Amp
Voltage in 24VDC nominal, range 14-36 VDC

Note: 24 VDC powcr supply must be isolated from earth ground. Only one unit
may be attached to a single power supply, or a ground loop may be created.

4-20mA Output Maximum Load
500 Ohms
Relay Outputs o

Unpowered Relays Rated 5 Amps (resistive), @ 115/230VAC, 30VDC (max)
3 Amps (inductive) @ 115/230 VAC, 30 VDC

)



S’

- '50 PROGRAMMING & KEYPAD ——1/1/\'

514 Overwew

* Programming is performed using the three functlon keys, &, 2 and Enter , located
under the LED display panel.

OprB OmA
Omv Odeg

[E9|CHZIT)

. Figure 4 ‘. Front Panel (W130 shown)

Press the. and Enter keys Simeltaﬁeously to enter the programming (menu)
mode. Press the ¢! and 2 keys simultaneously to exit the prog'ramming mode.

Once you are in the programmmg mode, changmg a number is easy. Use the & or
2 key to change the value. The effect of the key gets faster the longer you hold
‘down the key. Once the value displayed is what you desire, press Enter. If you
, change your mind press the exit key comb1nat1on & and 2. The display will
return to the prev1ous setting, (To ex1t the menu entlrely, press & and 2 again.)

Each mdmdual key has another functlon, 1nd1cated in the blue area m the right

, ' corner.
View mA
: ' _ When the unit is- operatmg, pressmg the 5‘/mA key w111 change the display to read
 the current milliamp output, for as long as you depress that key. The corresponding
‘mA LED on the dlsplay panel w111 hght

View mV :

: Pressing the ¥/mV key will change the dlsplay to read the current millivolt value,
for as long as you depress that key. The correspondmg mV LED on the display
panel will hght '

Vlew Temperature :
If youware usmg an automatlc temperature compensated sensor for pH
measurement, the current temperature will be displayed. Pressing the Enter/Temp
key will change the display to show the current programmed process temperature,
for as long as you depress that key A corresponding LED on the display panel will
hght



In the paragraphs that follow, the letters shown in bold are what will appear on the
display. The values you enter in the programming mode are stored in non-volatile
EEPROM memory. You may enter the programming mode at any time and view
the set points without disrupting the 4-20 mA output or the alarm condition. If you
modify a set point the new value will take affect as soon as you press Enter .

5.2 Programming for pH

5.21 Calibration Vo - i

Two Point Calibration , :
Every time you enter the programming mode you will be presented with the
message CAL 2. If you press.Enter youy will be presented with a series of
instructions prompting:you through the calibration process. The steps progress in a
Jogical manner and even attempt to make it impossible for calibration errors to-
cause any problems. '

If using manual temperature compensation, first you will be given the opportunity
to set the temperature of the buffers used in the calibration. Press Enter and the
o dlsplay will change toCAL t. Press Enter and you will see' dEg For dEg C. Use
the arrow keys to scroll between dEg Fand dEg C, then select by pressmg Enter.
- The temperature. value will appear and you may change it up or down using the
~ arrow keys. Press Enter to accept temperature Value f

If using ATC, place the electrode in the ﬁrst buffer solut10n, and let the
temperature dlsp}ay stabilize. Then you will be prompted to specify buFr 1. Press
the Enter key to continue. You may accept the value presented to you (probably

7. OO) or change 1t as described above Press the Enter key when the first buffer is
correct

. Next the display will change to indicate the mV reading of the pH electrode.

~ When this reading is stab]e press any key to accept the value and continue with the
calibration process. If the dzsplay is flashing, the mV'r eadmg does not correspond
to the pH buffer value you programmed. Double check to make sure that the
electrode is in the correct pH buffer. '

- The dlsplay w111 next read buFr 2. and the same process is repeated for the second
“buffer. When you accept the second mV reading the calibration process is
complete and the unit tests to see if the process was done: correctly If so, the
message CAL dis displayed. Otherwise the message FAILd is displayed and the
. results of the calibration attempt are discarded. Press any key to continue in the
programmmg mode The dlsplay wﬂl return to CAL 2.
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One Point Calibration
Press the ! key and you will see an alternative to the above calibration procedure,
CAL 1. This procedure is almost identical to the CAL 2 procedure, except only
one buffer is used. This method is faster but is not as accurate.

Press Enter and the display will change to CAL t. Press Enter and you will see dEg
F or dEg C. Use the arrow keys to scroll between dEg Fand dEg C, then select by
pressing Enter. The temperature value will appear and you may change it up or
“down using the arrow keys. Press Enter to accept temperature value.

If using ATC, place the electrode in the buffer solution, and let the temperature

display stabilize. The display will next read buFr. Use the ¢! and 2 keys the scroll

to the pH value of the buffer you will be using. Press Enter. (Place the electrode in

the buffer solution if it isn't already.) The display will change to indicate the mV

reading of the pH electrode. When this reading is stable, press any key to accept

the value. If the display is flashing, the mV reading does not correspond to the pH
.. buffer value you programmed. Double check to make sure that the electrode is in

" . the correct pH buffer. '

Note that buffer ;7'n':1a'y not be used in the CAL 1 procedure,

When you have accepted the mV reading, the calibration process is completed and
the unit tests to. see if the process was done correctly. If so, the message CAL d is

- displayed: Otherwise the message FAiLd is displayed and the results of the
calibration attempt are discarded. Press any key to continue in the programming
mode. The display will return to CAL 1.

5.2.2 Run Temperature‘Adju_stment

Press the & key until the display reads run t. Press Enter to adjust (or view) the
temperature. The display will change to indicate the current unit of measure (deg C
or deg F)." Press Enter to accept the units or an arrow key to change the units.

Then change the displayed temperature to match your process temp. If you
installed an ATC sensor, the current temperature will be displayed until you press
a key

5.2.3 Alarm Limit Adjustment

Press the & key untll the display reads SEtHl pH Press Enter This will give you
- the opportunity to set the pH value that should correspond to a high alarm output.
: Use the 2 or & key to change the value and press Enter to store the new value.

Press the &a key unt11 the display reads SEtLo pH Press Enter. This will give you
the opportunity to set the pH that should correspond to a low alarm output. Use
the v or &' key to change the value and press Enter to store the new value.

\
R L N L



5.2,4 4-20 mA Set Points

Press the 2 key until the d1sp1ay reads SEt 4 mA. Press Enter. This will give you
the opportunity to set the pH value that should correspond to a 4 mA output. This
is commonly known as the offset value. Use the 2 or <! key to change the value
and press Enter to store the new value 3

Press the ¢ key againto dlsplay SEt20 mA Press Enter. This will give you the

- opportunity to set the pH value that should correspond to a 20 mA output. In
conjunction with the 4 mA output setting you will' determine the span of the 4-20
output. Use the 2 or & key to change the value and press Enter to store the new
vahle : :

5 2 5 4-20 Output Adjustment

‘ This function is to allow you to adJust acéuracy of the 4-20 mA output. Attach an
ammeter to the controller as shown in the figure below. Press the ¢ key until the
display reads ADJSt. Press Enter. The display will change to ADJ 4. If the
ammeter does not read exactly 4.00, use the & and ¥ keys to adjust the output
untll the meter reads 4 00 Press Enter.

7 The' dlsplay will now read ADJ20. If the ammeter does not read exactly 20.00,
use the & or 2 keys to adjust the output until the ammeter reads 20.00. Press
. Enter.- -

4-20 mA output
from unit

Rt | R . B=
. @\l
=1

7 Ammeter

5.3 Programmin'g for ORP o

If you have ordered a W-130-MVxx or W-230-MVxx, the unit is preset as an ORP
version, and no further action is required, If not, simply disconnect power and set
- the pH/ORP switch to the ORP position. The switch is red and is located on the
" main board inside the unit. See figures 2 and 3 for location. Put the unit back
together and power on. The display will now indicate the input as a mV value.



The 4-20mA settings and Alarm settings are similar to the pH mode. However, the
complex pH calibration procedures are no ]onger needed. See programmmg
c ' 1nstruct10ns below, '

5.3.1 Calibration

- The CaL menu is used to adjust the mV reading to match the expected value of a
standard solution, or the reading of a previously calibrated meter.

- When you enter the programming mode, the first display will be CalL. Place the
ORP clectrode into a solution of known mV value. This may be a standard
solution such as a saturated solution of Quinhydrone in pH 4 or pH 7 buffer, or the

_process solution that has been measured by a prev:ous]y calibrated meter. Press
Enter to perform the calibration.

The display will now show the mV output of the electrode. If this is different from
the known value, use the & and 12 keys to make the reading match the known
value. Press Enter when the readmg is correct.

5.3.2 Alarm Limit Adjustment

Press the & key untll the dlsplay reads SEtHl mV Press Enter. This will give you
the opportunity to set the mV value that should correspond to a high alarm output.
Use the 2 or & key to change the value and press Enter to store the new value.

 Press the 2 key until the display reads SEtLo mV. Press Enter. This will give you
“the opportunity to set the mV value that should correspond to a low alarm output.
Use the © or ¢ key to change the value and press Enter to store the new value.

‘533 4-20mA SetPoints.

Press the & key until the display reads SEt 4 mA. Press Enter. This will give you
the opportunity to set the mV value that should correspond to a 4 mA output. This
is commonly known as the offset value. Use the 2 or ¢ key to change the value
and press Enter to store the new value.

Press the & key again to display SEt20 mA. Press Enter. This will give you the
opportunity to set the mV value that should correspond to a 20 mA output. In
conjunction with the 4 mA output setting you will determine the spar of the 4-20
output. Use the 2 or & key to change the value and press Enter to store the new
value. -

5.3.4 4-20 mA Output Adjustment

See section 5.2.5 on previous page.

10



6.0 OPERATION —*VI/»

Once all of the values have been programmed to the desired settings, the 4- 20 mA
output is continuously updated and the alarm pomts are monitored.

- The 4-20 mA output is capable of driving a maximum load of 500 €2, which should
~ be suitable for most applications. -

- The alarm outputs are electro-mcchamcal relays rated for 5 Amps at 115/230 VAC
Cor 30 VDC .

" The ala:rm 'relays are activated for high or low alarm conditions and the
corresponding indicators on the front panel are lit.

" During a given alarm condition, the alarm relay may be de-energized by pressing
the ¢ and Enter keys simultaneously, The alarm output will not be re-energized
until the current alarm condition is cleared. The front panel LED’s are not affected
by the alarm acknowledge feature. '

The alarm limits have a built in dead band of 0.05 pH (5 mV). This means that
once the high alarm is tripped the :alarm light will not turn off until the pH is 0.05
less than the hlgh alann set pomt (or 5 mV for ORP) _

~ Press and hold the 2 key to display the current mA output value Releasing this
key will restore the display to the current pH value. Similarly, press and hold the
& key to display the input mV reading. Use the Enter key to display the current
temperature reading. None of these view keys affect the operation of the monitor.

Press all three of the front panel keys snnultaneously to perform a display test. All

of the display characters and indicators should light up. Release the keys to return
to normal operation.

11



7.0 TROUBLESHOOTING -

“FA zLd ? message . -
_ " Cause: The calibration | process yielded a “slope” less than 35 mV/pH or greater
than 80 mV/pH, or an offsét from the expected mV reading that is greater than +35
mV. This may be caused by an incorrect cahbratlon attempt or defective electrode
cable, buffer solution or wiring.

Correction: Use this table 2s a guide when calibrating your pH/ORP electrode. It
lists the most common buffers and the1r correspondmg mV readmgs when used at .
dlfferent temperatures

", Temp=20°C  Temp=25°C  Temp=30°C
pH . mV mV mV

4.00 174 177 © 180
7.00 0 0 0
10.00 o =174 =177 - -180

. If your readings do.not match these guidelines, try to determine if the monitor or

. -the.pH electrode is at fault. To do this, disconnect the pH/ORP electrode from the

. BNC connector. Use a pH simulator to give the unit a known mV input. If the unit

- reads correctly, then the electrode or its cable is at fanlt. If.a simulator is not

. available, use a bent papér clip, to short the outside shell of the BNC to the inside
. contact of the BNC. This should simulate pH 7 ormV 0.00. Use the key to view
- the mV readmg, If the reading is between +10mV and -10mV then the electrode is
probably. at fault. If the readmg does not improve W1th a new electrode, contact
Walchem customer service. - :

PH doesn’t match the pH reading of another meter

Causes. Incorrect calibration of either or both meters
- Inconsistency between electrodes. ' :
Lab meter’s electrode is not at the same temperature as the process,
Analyms sample taken from dtfferent locatlon than the process sample,
Correctlon This is a complex problem that can best be corrected with some
simple guidelines. Make sure all process related variables are taken into
consideration. Calibrate both meters with the same buffer solutions, carefully
~ following the manufacturers guidelines, If the process measurement is being done
'~ at an elevated temperature, make certain that the lab meter’s sample has been
‘heated to the same temperature as:the process. If all of these suggestions are
followed and the pH still does not match, recalibrate the unit using the process
value (as read by the lab meter) as the buffer in the CAL 1 procedure.

12



PH recorder works backwards
Cause The 4 mA set poznt is hlgher than the 20 mA set pomt

Correction: Move either or both set points so that the 20 mA settmg is greater
than the 4 mA setting. The inverse action you were witnessing is provided for use
‘Wlth‘ a propomonal valve or pump and not a recorder.

Wild SWings in 4-20 mA outj)ut
Cause: The 4 mA setling is too close to the 20 mA setting.

Correction: There should be at least a 1 pH unit span between the two set point

values. If you have set the 4 mA set point = the 20 mA set point the transmitter
. will produce 4 mA when the pH is below the set point and 20 mA when the pH is
o above the set pomt This is probably not the action you desired.

“PECAL” message or :
Set points changed back to default

Cause: The internal memory has been corrupted.

Correction: The it was designed to be installed and run without human-
intervention. However, if the EEPROM miemory has been corrupted the best the
unjt can do is reset all of the values you have programmed to the factory defaults,
(4-20 mA = 0-14 pH, or -2000 to +2000 mV.) The machine will also recalibrate to

- the “perfect electrode’. This is not likely to match your electrode even right out of
the box from the manufacturer ‘Still this action is usually better than no action at

- all in the absence of an operator. If no operator is preésent and the rECAL message

" has been oii the display for about a minute, the unit will begm to run. Turn off the

power to the unit, wait a few moments and thien turn the power back on. If the
rECAL message appears contact Walchem customer service.

8.0 SERV!CE POLICY

The W 130/230 series pH & ORP transm1tters/momtors have a 2-year warranty on
electronic components and a l—year warranty on mechamcal parts (keypad,
-termmal stnp, relays). - NI L i

We stock 01rcu1t boards for 1mmed1ate exchange after we have isolated the cause
. of the problem. Factory authorized repairs that are received by "next day air" will
- be returned within 24 hours. Normal priority for returns is two weeks. Out of
_warranty répairs or circuit board exchanges are. done ona ﬂat fee basis after the
; warranty 18 explred :
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Electronic Meterlng Punfiﬁ

' g Carefully read and understand all precautions before

installing or servicing any metering pump.

A

Please record the following data:
(Information on Pump Box and Pump Data Plate)

| Pump Model Number:

Pump Serial Number:

Installation Date:

"|nstallation Location:

When ordering replacement parts for your LMI Metering'P

serial number of your unit.

ump

or accessory, please include the complete model number and

o

o LMI

MILTON ROY

8 Post Office Square » Acton, MA 01720 USA
TEL: (978) 263-9800 » FAX: (978) 264-9172
http://www.Imipumps.com

© 2000 LMI Milton Roy - All Rights Reserved Replaces same

of Rev. L 2/00

Printed in USA o 1615 Rev. M 8/00

All Prices FOB Acton, MA - Subject to change without notice
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1.0 Introduction

LMIisthe world’s most versatile manufacturer of economical and

- efficient metering pumps. This manual addresses the installation,
maintenance and troubleshooting procedures for manually and

externally controlled pumps. LMI has a worldwide network of

stocking representatives and authorized repair centers to give you
prompt and efficient service. :

Please review this manual carefully. Pay partlcular attention to
-warnings and precantions. Alwaysfollow good safety procedures,
‘including the use of proper clothing, eye and face protection.

This manual ;'s for S:el_'iésg'A; B, C,E,J5, and P pumps.

1.1  Spare Parts

LMI recommends replacing the elastomeric é'cmpdnent's of the
pump on an annual basis. RPM Pro Pacs™ and spare part kits are
available from your local LMI Master Stocking Distributor.

J;‘/—\.'.
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Example:

| N Your p'dmp consists of two maiﬂ CQ'rnpqlrign'ts:'_'
1. The Drive Assembly; and
2. TheLiquid Handling Assembly.

A151 392S1
Drive = Liquid Handling
| Assembly -




2.0 Unpacking Check List

Yourcarton will containmany orall ofthe followmg items. Please |
notify the carrier immediately 1f there are any s1gns of damdgeto
the pump or its parts. : :

Please refer to the enclosed Drive Assembly Parts List Sheet .
foranillustration and electrical diagram of your complete pump.

=5 , A) I

7

Metering Pump

Foot Valve
TS
. Tubing

Depending on the model, your carton

may contain 0, 1,2 or 3 rolls of tubing.

Your carton may contain a roll of clear Ceramic Foot Valve Weight
vinyl tubing; this is for connection to

the SUCTION SIDE OF THE PUMP

HEADONLY. '
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3.0 Pre-Installation Instructions

The following precautions should be taken when workmg with
LMI metering pumps Please read this section carefully prior to
installation.

- Precautions

A

Protective Clothing

- ALWAYS wear protective clothing, face shield, safety glasses

and gloves when working on or near your metering pump.
Additional precautions should be taken depending on the solution
being pumped. Refer to MSDS precautions from your solution
supplier.

-

Water Pre-Prime

AllLMI pumps are pre-primed with water when shipped from the
factory. Ifyour solution is not compatible with water, disassemble
the Pump Head Assembly. Thoroughly dry the pump head,
valves, sealrings, balls andL1qu1fram (dlaphragm) Reassemble
head assembly tightening screws in a crisscross pattern. Refill the
pump head with the solution to be pumped before priming the
pump. (Thiswill aldlnprlmlng )

Solution Compatibility -

Determine if the materials of construction included in the liquid
handling portion of your pump are adequate for the solution
(chemical) to be pumped. Should you have any further
compatibility questions on your LMI Metering Pump, review
the LMI Chemical Resistance Chart for compatibility. Contact
your local LMI distributor or the LMI Customer Service
Department for further 1nformat1on



P ) , ﬁ Tubing Connections I |
e LA - Inlet and outlet tubing or pipe sizes must not be reduced. Make

+ certainthatall tubing is SECURELY ATTACHED to fittings prior
- -tostart-up (see Section 4.3, Tubing Connections). ALWAYS use.
LMI supplied tubing with your pump, as the tubing is specifically
designed foruse with the pump fittings. It isrecommended that all
tubing be shielded to prevent poss1ble injury in case of rupture or
accidental damage. If tubing is exposed to sunlight, black UV
resistant tubing should be installed. Check tubing frequently for
~cracks and replace as necessary.

& . Fittings And Machine Threads

- All fittings should be hand-tightened. An additional 1/8 - 1/4 turn
after the fitting contacts the seal ring may be necessary to provide
a leak-proof'seal. Excessive overtightening or use of a pipe wrench
can cause damage to the fittings, seals, or pump head.

All LMI pumps have straight screw machine threads on the head
and fittings and are sealed by the seal rings or O-rings. DO NOT
use Teflon®tape or pipe dope to seal threads. Teflon® Tape may
only be used on the 1/2" NPT thread side of the Injection Check
Valve as well as stainless steel liquid end connections.

A ‘Plumbing

Always adhere to your local plumbing codes and requirements.

~ Besureinstallation does not constitute a cross connection. Check

* local plumbing codes for guidelines. LMI is not responsible for
improper installations, '




9 Electrical Connections -~ = . . )
A Toreduce therisk of electrical shock, the metering pump mustbe L o

. pluggedinto a grounded outlet with ratings conforming to the data

on the pump control panel. The pump must be connected to a good

~ ground. DO NOT USE ADAPTERS! All wiring must conform
_to local electrical codes.

To To
LM CLMI
Pump Pump
~ INCORRECT CORRECT

4.0 Installation

pRee

4.1 Pdrﬁpdeétibh.and_'lnstallati.op .

Locate pump in an area convenient to solutlon tank and electrlcal
supply.

- The. .pump should be accessible for routine maintenance, and
'should not be subjected to ambient temperatures above 122°F

. (50°C). Ifthe pump will be éxposed to direct sunllght LMIblack,
UV resistant tubing should be installed. :

4.2 Pump Mounting

The pump can be mounted in one of two ways:
A. FLOODED SUCTION (ideal installation); or

‘B. SUCTION LIFT - when suction lift is less than 5 feet (1.5 m)
for solutions having a specific gravity of water. For denser
solutions, consult distributor.

Your LMI metering pump must be mounted so that the
- suction and discharge valves are vertical. NEVER position )
- pump head and fittings horizontally. g

10



4.2.1 Flooded Suction

* The pump is mounted at the base of the:storage tank. This
 installation is the most trouble-free, and is fecommended for very
* low outputs, solutions that gasify, and high-viscosity solutions.
Since the suction tubing is filled with solution,; priming is
accomplished quickly and the chance of losing prime is reduced.

NOTE: Although popular for all solutions, LMI recommends
flooded suction installations for all high-viscosity fluid
applications, '

Tee

Injection
Check Valve

.35 Gallon
. Solution
Tank
_ INCORRECT _ CORRECT
‘Avold this type of false flooded suction.
.P | | ]

Injection
Check
Valve {

B Vent :3
© i Polymer

{(Polyelectrolyte) LMI Pump
Drum ,

\

A TTTTTNTTETEETE ST T RSO SS Y,
) = BarreiCradle CORRECT

11



4.2.2 Suction Lift - Wall Bracket Mount 1 

- .. The pump may be mounted using an LMI Wall Mount Bracket
- Assembly. (part no. 34643) directly above the solution tank.
- . A pump mounted in this manner allows for easy changmg of

. solutlon tanks or drums. -
. b V —_/ Tes
: ) N \ Pressure
~Injection ‘ Line
Check Valve i :

LMIPump
Rear Mount

LMIPump

Front Mount \ ST

i

Soiutton
Tank

7

2.0in.(50 mm) _ | .
Space for Sediment T _ '
Accumulation " '

t\\\\\\\\\\\\\\\\\\\\\\

12
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4.2.3 Suction Lift - Tank Mount

- Thepump may be mounted on a molded tank provided there is a
' ‘recess to keep the pump stationary. LMI 10-gallon tank (part no.
27421),35-gallontank (partno. 27400), and 50-gallon tank (partno.

26350) have molded recesses for pump mounting.

g 2z 1 | o
Pressure / Tee
Line
injection
~_ Check Valve
' LMIPump
. " LM
LM AY Pump
50 Gallon 2t
Solution ' I
Tank -:-‘
. —‘L‘e.'t-
LM
Ceramic 1OGalIIon
Weight - S.?'ﬂﬁ”
Foot _ Foot L I
Valve I_ Valve T
2.0in. (50 mm) ‘ 2.0in. (60 mm)
Space for , _ Space for
Sediment Sediment
Accumulation Accumulation

13



4.2.4  Suction Lift - Shelf Mount

- .. The pump may be mounted. on. a shelf (customer supplied)
.maintaining a suction. lift of less than 5 ft:(1.5 m). An LMI
mounting kit (part number 10461) is avaﬂable for secunng the
pump to a shelf. ‘

Flow=am= £ ] } 3 == Flow

Injection Check
Valve

Anti-Syphon '
Pressure Relief ™ LMl Pump
Valve g
{Optional Accessory)

Solution
Drum
2.0 in, (50 mm)
Space for
Sediment

Accumulation

()



4.3 Tubing Connections

A

A Use only LMI tubing.

B DO NOT USE. CLEAR -VINYL TUBING ON THE
DISCHARGE SIDE OF THE PUMP, The pressure created
- by the pump can rupture viny] tubing.

C. Beforeinstallation, all tubing must be cut with a clean square
end.

D. Valve and head connections from the factory are capped or
pluggedtoretainpre-prime water. Removeand discard these
caps or plugs before connecting tubing,

DONOT USE PLIERS OR PIPE WRENCH ON COUPLING
NUTS OR FITTINGS. ;

A\

' Tubi‘ng. Connection
1/4" O.D. (.250") Tubing

1/4" OD Tubing

Tubihg Connection
3/8" 0.D. (.375") Tubing

3/8" OD

Tubing
' ' Force tubing Coaﬂlting
: Coupling Nut completely
& ) T over eriire Clamp
- g Ferrule\ ;?;Z:l\?el.mo Ring
Push_and hold
tubing down
o Botiom Tubing - while_tightening Noz;le
{25 mm in Fitting. - 9 coupling nut. Gr_.:gg_]g
, Push and hold ve
meg\ tubing down
“while tightenirg
coupling nut.

Tubing Connection
- 1/2" 0.D. (.5") Tubing

1/2" OD Tubing

Coupling Nut

Clamp Ring

_ T Force tublng

Pipé Thread Connection
1/4" or 1/2" NPT

NPT Pipe .
__ Connection _\
Apply Teflon® %

completely over tape here.
e
Fittin tublng down Pipe connecijors)
g
while tightening
coupling nut.

15




4.4

4.4.1

442

16

Multi-Function Valves

Your pump may be equipped with one of the following multi-

function valves: 3-FV, 4-FV, Bleed 4-FV, or standard discharge
- valve If your pump 1snotequ1ppedw1thamult1 function valveand
- you feel it is needed in your application, it can be purchased as an

accessory. Contact-your local LMI stocking distributor.

Three Function Valve (3-FV)

L

Pressure Relief |

If the discharge line is over pressurized, the valve opens
sending solution back to the supply tank.

Line Depressurization

Opening the relief knob provides line drain back to the

. 'supply tank

Prlmmg Aid

Opening the relief knob assists in priming the pump by

venting the discharge line to the atmosphere. .

Four Function Valve (4-FV)
1. Pressure Relief |

If the _diséharge line is over pressurized, the valve opens
.sending solution back to the supply tank.

.. LineDepressurization

.Openmg the relief knob prov1des line drain back to the

supply tank.
Antl-Syphon

. Prevents syphonlng when pumpmg solutlon downhill or 1nt0

a vacuum.
Back Pressure

Supplies apprommétely 25 psi back pressure to preve'nt
overpumping when httle or no system back pressure 18
present.



4.4.3 Bleed Four Function Valve (Bleed 4- FV)
1 ) ‘ 1. LineDepressurization
o R ,Opemngtherehefportprowdeslmedralnbacktothe supply
. tank. y
2. Anti-Syphon

‘Preyents syphoning when pumping solutlon downhlll orinto
a vacuum,

3. Back Pressure |

Supphes approx1mately 25 psi back pressure to prevent
overpumping when 11tt1e Or no system back pressure is*
present.

4, Bleed Functiqn

Manually adjusted valve provides continuous bleed of
entrapped vapors from Sodium Hypochlorlte or Hydrogen
Peroxide.

<= Flow

DO NOT submerge o Flow = _'- ;
return line in solution . ;
LMI 4-FV (Accessory)

Prevents syphoning
when pumping into

Recirculating

(j ) suction side of Pump
i recirculating pump
(Vacuum) _ — LMI Pump

LMI 4-FV
(Accessory)
Prevents over
pumping and
: syphoning

~ when pumping
downhill
into fow or
no pressure

- Injection Chéok Valve =

" To Injection Point *

v -
- Typical 4-FV Installation

17



4.5 - Multi-Function Valve Installation

To install the multi-function valve, remove the yellow screw cap

- on the top of the pump head and screw in the valve so that it
contacts the seal ring. An additional 1/8 - 1/4 turn may be
necessary to prevent leakage. :

. - 1/4" Q.D. tubing connects to the side of the valve and acts as a
return line to the solution tank. To ensure priming, this tubing must
NOT be submerged in the solution.

} T h,i.é_rét_um line tubing must be se,curéd to ensure pumped
' solution will safely return to supply tank.

Discharge

;II. "Tubind - | o A

Connector \

1 inch L e
(25 mm) = + — -~

0 /o

Boitom Tubing To
SolutionTank .~ Push and hold while -

orDrum = tightening connector. .

Multi-Functibh Valve Tubing Connection

4.6 Fbokt"Val\ielSuction Tubihg Installation

- The Foot Valve acts as a check valve to keep the pump prxrned in
- suction lift applications.

The foot valve is demgned to be submersed in the solution tank
or drum and must sit in a vertical position at the bottom_ Position
approximately 2 inches (50 mm) offthe bottomifthe tank ordrum - .
contains sediment. ( )‘

18



NOTE: Pump models equipped with highéviscosit'y liquid endsare
not equipped with foot valves. Flooded suction is recommended.
A 1/2"NPT connector is included for flooded suction installations.

The ceramic weight, when installed, positions the foot valveina
: -vertlcal position. ~

1. “Attach the foot valve to one end of the suction tubing (see
Tubing Connectlons Section 4.3).

2. Slidethe ceramic weight over the tubing end unt11 it contacts
the top of the foot valve coupllng nut. -

‘3. Placefoot valve and tubing into the solution tank. Check that
the foot valve s vertical and approximately 2 inches (50 mm)
from the bottom of the tank or drum (see illustration). Connect
the other end of the tubing to the suction side of the pump

.- head (bottom side) (see Tubing Connections, Section 4.3).

LM
Pump

Solution
Tank

Use Ceramic
—  Weight

Foot Valve
~ MustRemain
Vertical

//

Foot Valve 2.0in. {50 mm)
Tilted Sideways WILL NOT_PRIME for Sediment Accumulation
INCORRECT - CORRECT

Proper Foot Valve Position

19



4.7 I‘_n_jectionCheck-\Ialve and . . _
Discharge Tubing Installation = )

The Injection Check Valve prevents backflow from a treated line.

Connectthe Injection Check Valve to your “DISCHARGE” (outlet)

" line. Any size NPTF fitting or pipe tee with a reducing bushing to

1/2"NPTF willaccept the injection check valve. Use Teflon®tape
-or pipe dope to seal the pipe threads only.

When installing the Injection Check Valve, be sure to position it
- so that the valve enters the bottom of your pipe in a vertical
_position. Variations left and right within 80° are acceptable (see

~ illustration below). |

~ After cutting an appropriate length of tubing, connect tubing to
the injection check valve then back to the discharge side of the
pump head valve or discharge fitting (top side), making sure it does
not crimp or come into contact with hot or sharp surfaces (see
Tubing Connections, Section 4.3).

Pipe Cross
Section

Injection
1" Pipe T CORRECT Check Valve
Ipe 1ee . Use Teflon _
Reducing Bushing tape here 40°
1" to 1/2" NPT , t?{:, e”;’é‘: : Variation
(Customer Supplied) e | only - — ACGePtable
‘Injection f ‘
Check Valve CORRECT |
L) Do NOT use ]l
Teflon tape
A on machined A
. threads -
Flow ' Flow

Typiéél lnjeétibn Check Valve Insta'lliatirons_

20



5.0 Liquid End
Parts List

Flappervalve
Injection check valve body
Injection check valve spring
Check valve ball
Seal ring
Cartridge valve
Cartridge valve o-ring
Cartridge valve washer
Valveseat
Clamp ring
11 Ferule
12 Clamp sleeve
13 Tubing adapter
. 14 Coupling nut-
15 Discharge tubing
16 Valve housing
17 Multi-function valve
18 High-viscosity spring
19 Liquifram
20 Pump head
21 Pump head screw
22 Suction tubing
23 Foot valve seat
24  Foot valve screen
25 High-viscosity valve seat
26 H.V. tubing clamp
27 H.V. suction tubing
28 H.V. Tubing x 1/2"NPT connector
29 Injection check valve assembly
30 Discharge valve assembly
31 Suction valve assembly
32 Pump head assembly
33 Foot valve assembly
-34 Injection Seat PTFE
35 Ceramic Weight
36 ReturnLine
37 Cap ASM (Black Knob)
38 Cap ASM (Yellow Knob)
39 Multi-Function Valve Body
40 Nut Multi-Function Valve
41 Screw Multi-Function Valve
42 Return Line Coupling Nut
43 Adjustment Screw B/4-FV
44 Cap BM4-FV
45 Plug B/4-FV
46 Gasket B/4-FV
47 Small O-Ring B/4-FV
48 Large O-Ring B/4-FV

D OO -3 O W B W —

—
=

o

W NPT — = JD

NOT
INCLUDED

3
N
O

56

©
Q)

@Yo

NOTE: This illustration
is a visual representation
of all LE components.
Liguid ends will not
include all parts shown.




6.0 Start-up and Adjustment

i

a.) The pump is normally self-priming if suction lzfr is5ft(l. 5m)
or less and the steps below are followed.

b.) Pumps are shipped from rhe factory wzrh water in the pump
head to aid in przmmg

6.1 Output Adjustment Controls

e

——=

22

- Manual series pump controls are nof equzpped with pressure

‘control.

1. Pressure Control Adjustment (if 'equipped): Pressure control - -
provides the adjustment of the pump’s pressure capability
and power consumptlon reducing heat, pipe shock and
pulsatlon while increasing pump life. See Section 7.0 after
priming for proper adjustment settings.

2. 'Speed Adjustment (Upper Knob) (if equlpped) Speed control

provides adjustment of the percent of maximum strokes per
" minute. Turning’ this knob clockw1se () increases stroke
frequency (speed).

3. * Stroke Adjustment (Lower Knob): Stroke control provides

adjustment of the percent maximum of solution discharged

- during each pump actuation. Turning this knob clockwise
() increases solution displacement. -

A7 and P7 Only: When operating the puimp in external mode, the

speed control knob should be turned fully counter-clockwise .

A34 and A37 Only: Pump comes equipped with a range selector

. switch which provides high or low speed adjustment. The high

setting provides speed adjustments between &8 and 100 strokes

. perminute. The low setting provides accurate speed adjustments

between 1 and 12.5 strokes per mmute  for applzcanons requiring

mfrequent strokmg



6.2  Start-Up/Priming for Pump Supphed |
with Multi-Function Valve )

A Read this entire section completely before proceeding.

When all precautxonery eteﬁs ‘have been faken the purhp is
“mounted, and the tubmg is securely attached, you may now start
prlmmg the pump. - :

1. Pluginor switch the pump omn.

2. Whilethe pump is running, set the speed knob at 80% andthe
stroke knob at 100%. o

~ Ifthe pump zs equzpped with pressure control turn fully clock-
"wzse ﬂ ‘

R .3._, : 1/4 turn open the rehef‘31de (blackknob) of the multi-function
valve,

3A. (Bleed 4FV only) Wlth screwdrlver rotate bleed adjustment

' screw counter—clockw1se 0. 2 full turns. When solution
begms to flow through translucent bleed return tubing, the
pump is primed. Stop pump. | A

. 4., Thesuction tubmg should begln to fill with solution from the
. tank |

50 A small amount: of solutlon will'begin to discharge out the
return line of the multi-function valve. Once this happens,
1/4 turn or release the knob and SHUT THE PUMP OFF.
(If pump is not equ1pped with an on/off switch, dlsconnect
., the power cord.) - : -

"6, "The pump is now primed.
6A. (Bleed 4FV only)

.- Start pump and let pump mj ect solutlon 1nto the discharge
Clines e

*" B, Close the bleed adjustment screw by rotatlng it clockwise
© (Ywithascrewdriver.

¢. Nowadjustthepump strokeleﬁgth and/or speed (frequency)
to a range approximately 25% higher than you would
normally want for the process.

d Slowly rotate bleed adjustment screw counter-clockwise )
0. until just a small amount of solution begins to trickle );
: i

23
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6.3

TRy

down inside the bleed return tubing. A small amount of
solution pumped back to the tank with each stroke of the -
_pump will allow gas and air to escape ‘without air or gas
.locklng iri the pump head.

7 Proceed to output adjustmcnt Sectlon 6 4.

If the pump does not self-prime, remove the multi-function valve-
on the discharge side of the pump head. Remove the check valve
and pour water or solution into the port until the head is filled.

_Replace valve then follow start up/pri iming steps.

Start-Up/Priming without Multl Functlon Valve

A

24

1

Read this entire section completely before proceedmg

When all precautionary steps have been taken, the pump is
mounted, and the tubing is securely attached, youmay now prime

- the pump.

1. Plugin or switch on the pump.
2. . Whilethe pumpis runnmg, set the speed knob at 80% and the
' stroke knob at 100%

If the pump is eqmpped with piessure control turn fully
clockwise(. _ -

: 3'. The suctlon tubing should begm to ﬁll with solutlon fromthe

tank.

4. Once the solution begins to exit the pump head on the
discharge side, SHUT THE PUMP OFF. (If pump is not -
equipped with an on/off switch, disconnect the power cord).

5. The pump is now primed.



6. - Proceed to output adjustment, Section 6.4.

If the pump does not self “prime, remove the fitting on the
' dischargeside of the pump head. Remove the ball and pour water
or solution into the port until the head is filled. Replace valve,
then follow start up/priming steps.

6.4 - Output Adjustment

. Oﬁce thepump hasbeen pﬁméd, anfappropriate output adjustment '.

MUST bemade. Pump output should be calculated and adjustments
made accordingly.

6.5 Total Pump Out'p"ut'

Calculate the total output of the pump as follows:

PUMP OUTPUT = MAX PUMP OUTPUT X % SPEED x % STROKE

Example A151-39281

. Use MAX Output (from dataplate on bottom center of pump
control panel) = 24 GPD (24 gallons per day).

-If the pump is set at 60% speed and 70% stroke length the .'

approximate pump output is:

- 24.0x0.60x 0.70=10.08 GPD (gallons per day). Divide by 24

(hours in one day) to calculate in gallons per hour '

//{ If pump is not equipped with speed adjustment, calculate
\ by Max Pump Output x % Stroke only.

25
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/.0 Methods of Externally Triggering

e )
[
£

GRS

120V

or
L 220-240V
50 -80 Hz
i1
—]
' Optional
Low Level
Sensor

Part No. 29180

- Method of Triggering LMI Pump

" Through 4-Pi ' Remote
Through 4-Pin Connector . ghomote
' TR o PIN .
1. Switch Closure oﬁc — 1 Stop (Open)
Switch closing : ' ' S
triggers pump e 2 Start (Closed)

+ White

2. NPN Transistor 1
Base goes high ‘6\\) oy

to trigger pump

— Black
| + White :
3. PNP Transistor ' — 1 o
Base goes low . ) P -
to trigger pump. 2
TTEEST PP - ~ Black

r C _: + White

s opto | | ! T
Isolator | N ! ¢ 2

' — Black

—_—— ——d

Switch or transistors must be capable of
_ switching 15V DC at 2 milliamperes. Mini-
] //’ mum time in low impedance state (ON) is 50 (
- ) d  milliseconds. Minimum time in high imped- 1 4
o ance state (OFF) is 100 milliseconds. -

26 -2



or Pacing A7, B7, C7 and P7 Pumps

120V
S or .
220-240V
60-60 Hz

-~ Lower Frequency Pulses

Higher Frequency Pulses

"@IIHIIIIIIIIIII

AJD CONVERTER
MP-100

MICROPACE™

4 DIGIT CIVIDER
l MP-400

MICROPACE™ Higher Frequency Pulses

'Nﬁllllll“lllllll

MICROPACE"

MP-500M

-4 4 DIGIT MULTIPLIER

Lower Frequency Pulses

26006 Pulse
Sl Transmitter

E
| Programmable
=

Divider :

FC FIb_wmetér/Contactor

M

pl__

27
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8.0 Calibra_tion

28

B ="

Once installation is complete and the approximate output has been
determined, the pump should be calibrated to adjust
speed and: stroke for your actual desired output. (Calibration
cylinders may be purchased from your local LMI distributor,
ref. publication 1798.)

1.

Be sure the pump is primed, and discharge tubing and
Injection Check Valve are installed as they would be innormal
service (i.e., including factors such as injection pressure, fluid
viscosity, and suction lift).

Place the Foot Valve in a graduated container with a volume
of 1000 ml or more.

Plug in and switchpump to Internal Mode. Pump until all the
air is exhausted from the suction line and head.

Turn the pump off. Refill graduated container 1o a level

‘starting point.

Ifpump is equzpped wzth pJ essure contr ol see Sectzon 8.1 before

5,

: proceeding.’”

Usmg a stopwatch or timer, turn the pump on for 2 measured
~ amount of time (50 pump strokes mmlmum) The longer the

time period, the more confident you ¢an be of the results. Be
sure to count the number of strokes during the cahbratlon |

' 'perlod when makmg compa:rlsons

Turn the pump off. Note the time elapsed in relation to volume
displaced in the graduate. Now, calculate the output in the

time unit'you choose (minutes, hours, days, etc.).

~ Ifthe outputistoo low ortoo great, adjust speed and or stroke,
estimating required correction and repeat steps 1-7.



S rPressure Line
i ]

E ] i L

. Injection
 Check  Valve

Suction <

Lift 1000 mi Min

- Foot
Valva

8.1 Pressure Control

- Adjust Pressure Control: While unit is running, turn Pressure

Control Potentiometer slowly counter-clockwise O until unitjust

begins to stall. From this stall point, now turn Pressure Control

Potentiometer clockwise () halfway between the stall point and

-maximumsetting. Thisisthe optimum pressure control setting for

__ yourapplication,

/

———

Increasesetting if backpressureis increased. Adjusting pressure

_

e

control decreases pressure rating of pump.

 Pressure Control ~  psi
1  system —° 80
Pressure-

3 Bar (43 psi

A~ v waO g
, :

Adjust pressure controlto reduce heat, shock, and
pulsations; and to prolong pump life,

29
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8.2

Calibration Procedure - On-Site

Volumetric Calibration in External Mode

Since purﬁp output is governed by an external device such as
Flowmeter-Pulser, Liquitron™ Controller, or 4-20 mA DC

. signal from an instrument with an LMI Analog-to-Digital

Converter, only the outputper stroke may be calibrated.

With pump primed and discharge tubing connected to the

* injection point as it would be in normal service, place Foot

Valve and Strainer Assemblyina graduated container witha

volume of 500 ml ormore.

Switch purnp to Internal mode with Speed Knob set at 100
until air is exhausted from suction line and pump head.

. Adjust Pressure Control (if desired) - See Section 8.1.

Switch pump OFF and note solution level in graduated
container. Refill graduate to a starting point.

‘Switch pump ON and count the number of strokes forexactly -

one minute, thén switch pump OFF

Note volume pumped durmg the calibration per10d of one
minute. Divide into this the number of strokes to determine the

" volume of solution pumped per stroke. . -

' 'Example 500ml 1n1005t10kes 5. Omlperstroke

| Multlply this by your expected stroke rate per minute, per hour or
., per day and compare with desired output requirements.

Adjust Stroke LengthKnob (lower kiiob) to your best estimate
of required correction and repeat calibration procedure.

9.0 =Spare Parts Replacement
Routine Mamtenance o

9.1 'Depressurlzmg the Discharge Line -
L (For Pumps Equ1pped with a 3 FV or a 4-FV only)

A
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AL WAYS wear protectwe clothmg, face shield, safety glasses
~and gloves when perfm mmg any mamtenance or replacement
on your pump. -
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. Read steps 1 and 2 below before proceeding.

1. Besurethe Injection Check Valveisproperly installed and is
_ operating. If a shut off valve has been installed downstream
of the Injection Valve, it should be closed.

Be sure your relief tubing is connected to your multi-function
valve and runs back to your solution drum or tank.

2. 1/4 turn the black knob on the valve. The discharge line is
now. depressurized. Keep valve open until solution drains
back down the discharge tubing into solution drum or tank.

. Then 1/4 turn knob to normal position.

9.2 Liguifram™ (Diaphragm) Replacement

A

ALWAYS wear protective clothing, face shield, safety glasses
and gloves when working near or performing any maintenance
or replacement on your pump. See MSDS information from
solutwn supplzer for addmonal p: ecautzons

LMI metermg pumps are designed for trouble-free operation, yet

routine maintenance of elastomeric parts is essential for optimum
performance. This involves replacing the Liquifram™, cartridge
valves or seal rings/valve balls, multi-function valve cap

- assembliesand the injectioncheck valve spring. LMI recommends
‘replacing these parts at least once a year; howevet, frequency

will depend on your particular application.

'When replacing the Liquifram™ and the cartridge valves or seal

rings/valve balls, the injection check valve spring should also be
replaced (see next Section 9.3). A Spare Parts Kit
(SP-#) or RPM Pro Pac™ kit confaining these parts may be
Obtalned from your local dlstrlbutor

Replacing the Liquifram:™

1. Carefully depressurlze drain, and disconnect the discharge
line (see Section 8.1 in this manual). Place the Foot Valve
into a container of water or other neutralizing solution. Turn
the pump on to flush the head assembly. Once the pump head
has been flushed, lift the Foot Valve out of the solution and
continue to pump air into the pump head until the pump head
is purged of water or neutralizing solution.
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If the liquid cannot be pumped due to Liquifram™ rupture
using protective clothing, gloves and face shield, carefully
disconnect the suction and discharge tubing. Remove the
four screws to the head and immerse the head in water or
other neutralizing solution. : :

Start the pump. While running, set the stroke knob to zero
and turn the pump off. .

See Section 1 0.0 for proper zero.

" With the unit off, unscrew the Liquifram™ by carefully

grasping the outer edge and turning it counter-clockwise

- 0. Discard old Liquifram™. Remove the Liquifram™ diskifso

equlpped (located behind the Liquifram™) and check that the
size codematchesthessize code onthereplacementquulfram
(seeillustration).

Reinstall the disk sothe ali gnment pin on the disk (if present)
seats in the recessed hole in the EPU.

A Becareful nottoscratchthe Teflon® face of the new Liquifram™.

For Series B, C, & E For Series A, J, & P

NOTE:

Size code markings for pumps

Size Code
Marking - Ligulfram™

Size Code Marking

Liquifram™

supplied with 6.0 Liquiframs™ | T Spacer

(diaphragms) should be referenced
to the 6.0 Black Adapter; not the

3.0 Spacer

32

‘Start the pump and turn the stroke knob to the setting

indicated onthe following Stroke Setting Chart which matches

- the pump series number located on the pump dataplate. With

the pump stroking (running), screw on the new Liquifram™
clockwise () until the center begins to buckle inwards. Stop
the pump.




quu1framTM Stroke Settmg Chart

Pump Series. . ] ‘Stroke Knob Setung : “}
“AllA, B,J, P, Z Series N
C10,C11,C12,C70,C11, C72, | ' '90%
E70,E71,E72_ | 5 |
All L Series : 85%
- C78 S : o 50%
- C13,C14,C73,C74,C77- N :
E73,E74 . . o 10%
“AL'M Series ¢ | o 100% *

* Liqu'ifrarh“‘ on M Series pumps only, must be bottomed completely (turned
all the way in). Do Not Use Straight Edge.

6. Grasp the outeredge of the Liquifram™ and adjustby screwing
it in or-out so that the center of the Liquifram™ is flush with
the outside of the spacer edge (see illustration below).

STRAIGHT EDGE LMI LIQUIFRAM™ )i

/ LMl SPACER
i/ ‘ ‘ 7
Yo ’

\

INGORRECT CORRECT =~ INCORRECT

- GAP

(Liguifram™ is flush with spacer and straight edge.)

~7.. Once the Liquifram™ is propetly positioned, remount the
- -pump head to the spacerusing the four (4) screws. Tighten in
~+acriss-cross pattern. Afterone weekofoperatlon recheck the

: screws and t1ghten 1f necessary e
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3 - Cartridge Valves, Seal Rings/Valve Balls and
lnjectiqn Check Valve Spring Replacement

ALWAYS wear protective clothing, face shield, safety glasses
. and gloves when working on or performing any maintenance or
replacement on your pump. See MSDS information from 2
solution supplier for additional precautions.

1. Refertothe LMIMetering Pump Price List forthe proper Spare
Parts Kit or RPM Pro Pac™ kit nurnber or contact your Jocal
LMI stocking distributor.

2. Carefully depressurize and disconnect the discharge llne
+(see Section 9.1 in this manual). Place the Foot Valve into
‘a container of water or other neutralizing solution. Turn the
purmp on to flush the head assembly. Once the pump hasbeen
~ flushed, lift the Foot Valve out and continue to pump to let
'~ air into the pump head until pump is purged of water or

" neutralizing solution..

* Once the pump has been flushed, lift the Foot Valve outand
continue to let air into the pump head unitil puimp is purged of
water or neutralizing solution.

If the liquid cannot be pumped due to Liquifram™ rupture,
with protective clothing, gloves and face shield, carefully
disconnect the tubing and four screws to remove the head.
Immerse the head in water or other neutralizing solution.

Spare part replacement kits include specific instructions for
. valve replacement, Please follow the instructions included
with the replacement kit. ' ~

IMPORTANT: Before disassembling the check valves,
_note the orientation of the valve.

LN

-3, - Carefully disconnect one tubing connection-and fitting at a
tlme then remove and replace the worn valve

. If necessary, carefulIy loosen stuck valves by prylng side to
side using a small screwdriver through the center hole of the
. valve.

4. Install new check valves in each location.
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. IMPORTANT: Note correct orientation of each check valve.

)

5. Install the new spring in the inj ection Check Valve.

: 'Depressurtze and dram pipeline (or isolate L.C.V. pomt usmg
. 'valves) so thatI C V can safely be dzsassembled : >

10. 0 'Checking Pump for Proper Zero Position
(Stroke Knob) |

S TN -Wlth pump running, turn stroke knd‘b counter-clockwise (%
- toward zero or end of black or red band on dial.

| 2,, ; 'LISTEN to the chckmg as the pump is runnlng The pump
. _should operate quletly at the zero position (no clicking).

3. Ifthepump continuesto click at zero or stops clicking before
. zeroisreached, the pump zero must be reset (see Section 10 1
. or 10 2)

10.1 "Type | - Push on Knob
Re- Zeromg and Stroke Knob
‘Dlsassembly and Assembly

DU T Remo\re stroke knob from the pump by graspmg the knob
firmly and pulling it toward you, =~ -+

Pry off the yellow cap.
3.~ Place the knob on a flat surface: _
4. Using needlé-noéé pllcrs, squééié the iriuér section to’géfﬁer
while lifting the outer section up.
* 5. Pushthei nner sectlon back orito the “D” shaped stroke shaft.

6. Withthe putip runmng, zeto the pump by turning the inner
- section of the knob- counter-clockw1se O until the pump
- stops clicking. A

35



R w
S

Position the outer section of the knob so that the pointer
aligns with zero on the nameplate or end of the black or red
band. - '

Push down on the outer sect:io'n'(a snap sound indicates parts
are locked together).

Replace the yellow cap over the outer section of the kﬂob,
aligning the tabs on the cap with the slots inside the knob.

Stroke Knob Assembly (Typel)
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10 2 Type |l Collet Kiob S | _\
Re-Zeroing and Stroke Knob )
_ Dls‘as_sgr:n_bly and Assembly

1. T'Remove Yellow Cap.
2. Hold knob with soft jaw pllers

Disconnectknob by loosening 5/16" (8 mm) collet nut. There
is no need to remove nut.

4. Remove knob by pulling towards you.

5. With pump running, zero the pump using a screw driver to
turn the stroke shaft counter-clockwise (O until the pump just
stops clicking.

Pump is now zeroed.
. Position knob at zero, or the end of the low range band, and
: tightcn 5/16" (8 mm) collet nut.

8 Replace yellow cap.

\Q""?"“S\',
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11.0 Troubleshooting

PROBLEM

POSSIBLE CAUSE

Pump Will Not Prime

1. Pump not turned on or plugged in.

2. . Output dials not set properly.

3. Foot Valve not in vertlcal posmon on
bottom of tank,

-4, Pump suction lift too high.

5. Suction tubing is curved or conled in
tank. ' .

6. Fittings are over tightened.

~ 7. Air trap in suction valve tubing.

8. Too much pressure at discharge.

-{Pumps without multi-function valve.)

Pump Loses Prime

| 1. - Solution container ran dry.

.2. - FootValveisnotin avertical position on

the bottom of the tank,

3.. Pump suction lift is too high.

4.. Suction tubing is curved or c0|led in
tank, : _

5. ;Fittings are over tightened. -

6'.  Air _'trap in suction valve tubing.

7. Alr leak on suction side.
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SOLUTION

1. Turn on pump/plug in pump.

2. Always prime pump with speed at'BO% and stroke at 100%.

3. Foot Valve must be verttcal (see Foot Valve Installation,
Section 4.6). :

4. Maximum suction liftis 5ft (1.5 m). Pumps with High Viscosity Liquid
Handiing Assemblies require flooded suction,

5..  Suctiontubing must bevertical. Use LMI tubmg straightener supplied
with pump (see Section 4.6).

6. Do not overtighten flttlngs.=Th|s-cau'ses seal rings to distort and not
seat properly which causes pump to leak back or lose prime.

7. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTION! (see Section 4.2.1).

8. Shut off valves in pressurized line. Disconnect tubing at injection
check valve (see Priming Section 6.0). Whén pump is primed,
reconnect discharge tubing.

Y,

1. Refill container with solution and repri?né (§ee Section 6.0).

2. Foot Valve must be' vertlcal (see Foot Valve Installation,
Section 4.6). :

3.  Maximum suctionliftis 5ft (1.5 m). Pumps with High Viscosity Liguid
Handling Assemblies require flooded suction.

4. - Suction tubing must be vertical, Use LMI tubmg straightener
supplied with pump (see Section 4.6).

-5, DONOTOVERTIGHTEN FITTINGS. This causes seal rings to distort
and not seat properly which caused pump toleak back orlose prime.

6. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTION! (see Section 4.2.1)..

7. Check for pinholes, cracks. Replace if necéssary.
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Troubleshooting (continued)

PROBLEM POSSIBLE CAUSE
Leakage at tubing 1. -Worn tubing ends.
2. Loose or cracked fitting.
3. Worn seai rings.
- 4, Solution attacking Liquid Handling -
Assembly material,
Low Output or Failure 1. Pump's maximum pressure rating.
to Pump Against is exceeded by injection pressure. -
Pressure
SR - 2. . . Worn Seal Rings.
3.  Ruptured Liquiftam™.. -
- 4. Incorrect stroke length.
5. Tubing run on dtscharge may be too
- tlong. S :
6. - Clogged Foot Valve strainer,
Failure to Run 1. Pump not turned on or plugged in..
. 2. _EPU failure.
3. - Pulser failure. -
Excessive Pump Output | .1.  Syphoning. (Pumping downhullwnthout
a multi-function valve). , _
2. -Little or no pressure at injection point.
3.  Excessive strokes per minute,
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SOLUTION

Cut about 1 in (25 mm) off tubing and then replace as before. . . -

Replacefitting if cracked. Carefully handtighten fittings. DONOT USE
PIPE WRENCH. Oncefitting comes into contactwﬂh sealring, tighten
an additional 1/8 or 1/4 turn.

Replace balls and seal rings (see Section 8.3) Spare Parts (SP-#).

... Consult your local distributor for alternate materials.

Injection pressure cannot exceed pump’s maximum pressure See
pump data plate. :

Worn seal rings or cartridge valves may need replacement (see

Section 9.3). Spare Parts (SP- #), or RPM Pro Pac™ Kkit.

Replace Liquifram™ (see Section79;2).

Check zero on pump/Re-zero pump (see Section 10.0).

Longer tubing runs méy create frictional losses sufficient to reduce
pump’s pressure rating. Consult factory for more information.

Remove Foot Valve strainer when pumping slurries or when solution
particles cause strainer to clog.

Turn on or plug‘in pump.

Disassemble pump and measure the resistance of the EPU across
the EPU wires. Resistance reading should be in accordance to the
EPU Resistance Chart (see Section 12.0). Also, check EPU leads to
ground, Consult supplier or factory.

The pulser should be replaced if EPU checks out OK. Consult
supplier or factory. ,

. -Move injection point to- a pressunzed location or install an LM! 4-FV
(see Section 4.4), _

. “If pressure at injection point is less than 25 psi (1.7 Bar), an LM 4-FV
should be installed (see Section 4.4).

Replace pulser or resistor. Consult factory.

41
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12.0 EPU Resistance Chart

Pump Series Voltage Coil Resistance
(Ohms)
@ 20°C (68° F)*

A14, A15, A16, A34

A74, A75, A6

A94, AS5, A96

J02, J03, J04, JO5, JO6 115 VAC 76 - 87

J13, J15, J16 230 VAC 307 - 353

PW4, PW5, PW6 '

P04, P05, P06

P14, P15, P16

P74, P75, P76

U01,u02,U03

{see Note 1)

A17, A37, A77, AS7, A18, A78 115 VAC 152 - 176

P02,P03 230 VAC 583 - 671

P12,P13

{see Note 2) :

A17, A37, A77,A97, A18, A78 115 VAC 76- 87

P02, P03 230 VAC 291- 335

P12, P13

J54D,J55D,J56D 12 VDC 1.1-1.3

D10, D11, D12, D13, D14 115 VAC 25,7- 29.6

D70, D71, D72, D73, D74 230 VAC N 97 - 112

E70,E71,E72,E73,E74 115 VAC 22.8 - 26.2
230 VAC 91.-105

B11,B12,B13,B14 115 VAC 43 - 49

B71,.B72,B73,B74 230 VAC - 167 - 193

€10, C11, C12, C13,C14 115 VAC 22.8 - 26.2

C70, C71, C72, C713. C74 230 VAC 91 - 105

c77, C78 115 VAC 14.4 - 16.6
230 VAC 57.7 - 66.3

* Let pump cool down completely before checking resistance. EPU checked
within 10 hours of operation can increase coll resistance reading as much

as 20%.

NOTES:

1. Pumps with serial numbers LOWER than: 960113429
2. Pumps with serial numbers HIGHER than: 960113429

P
——Y .
————
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MICROPACE®

Electronic Metering Pump Control Modules s
INSTFIUCTIONS . INSTALLATION
. Mﬁ-“l 00 Analog o Digltal Converter i
- MP-300D Pulse= » MP-500M Pulse Multiplier
2FT _ e 3TN 10FT _,' ‘(_wm Power Suppiv:
—— pply:
Bim 54 mm m 15VDC, Supplied by
LM pump
g"l'!'!;"! . g IN -Ambient Temperature:
MICROPACE 60 mm 0°F 1o 140°F
‘L _ (-20°C 1o 80°C)
Enclosure;
Splash & dust proof,
IP-65 rated
Specifications and dunensmns shown above are typlcal for all models.
MP-100 Analog to Digital Converter
input Signal Source: 4-20 mA (isolated) only. ‘::
Max Input Voitage: 42VDC o Span frangel
Impedance: 100 Ohms F o acjsiment by
INSTALLATION = '
1.Disconnect signal source supply voltage prior e e —
to connecting your MP-100. Failure to do so may s bC Spm
damage the MP-100 circuit. : MP-100 Adjustment Range
2.Insert the 4-pin connector into the socket on oo T
your LMI Series A7, B7 or C7 Metering Pump.
The socket is located on the bottom nght under =
the pump control panel. 755 Inpl . 0
_ Signal Source LMIT;I;-WO
3.Connect the other end of the cabile to your input LMI Metering Pump
signal source. Polarity is: white = positive(+); . . ] '
black = negative (-). MP-100 ijpzcgl Installation

| LM
| Matering

- LI MP-1G0
R Pump

. [-20mA Inpui— , |.
ISIgnalSnurr.a Y

Pump

MP-100 Series Loop Control

B Post Office Square
Acton, MA 01720 USA

[

LIQUID METRONICS DIVISION

~—- MILTON ROY

1508001 Cetifiied » @ unit of Sundsirand Corporalion

TEL: (508) 263-9800
FAX: (508) 264-9172

© 1896 LM| Milton Roy - All Rights Reserved
Printed In USA
All Prices OB Acton, MA - Subject to change without notice

Catalog Sec. 6.0 £g. 160D
Replaces sams of 7/02
1631.B 5/96



-~ MP-400D Pulse Divider (Counter) Wax, batch count or multiplier (MP-500M): 1023 pulses
MP-500M Pulse Multiplier (Batch Signal Converter) Pulse output rate or speed (MP-500M): fixed, 100 £2 pulses

7 per minute

‘Switch Input (MP-400D & MP-500M):

A. ‘On’ Resistance: 5K ohms max.

B.'Off Resistance: 100K ohms min, hpul Woer
Min. switch ciosure time (MP-400D & MP-500M) | (LMIFC Serles Flowmeter-

low impedance state (on) : 10 miliseconds Contartor shown as example) —, t -}
Min. switch opening time (MP-400D & MP-500M) N |

high impedance state (off) : 20 milliseconds = f of LM Metering Pump
Max. count speed or frequency (MP-400D): o LI MP-500M

1800 pulses per minute {30Hz) , - MP-400D or 500M Typical Installation
INSTALLATION

1. The MP-400D and MP-500M Signal Converters may be preset before connection to the pump
or signal source, or may also be adjusted after connection.

2. Openthe MP-400D or MP-500M cover by removing the four screws that hold the back cover on.

3. Foliow the instructions inside the cover to set your Signal Converter. Use a pencii or ball point
pen to slide the switches,

. 4.  Replace the cover and the four screws. : -
(‘gf\\ﬁ‘\w &, Inéert the 4-pin connector into the socket on your LMI Series A7, B7 or C7 Metering Pump. The
socket is located on the bottom right under the pump conirol panel.

6. Cdnn_ect the other cable to ydur input signal source.
Polarity is: white = positive(+); black = negative (-).

7.  Switch your pump to EXTERNAL, The coLtnt, division or multiplication will begin immediately.
Switching the pump to OFF or unplugging the pump will reset the count.

;o ' METHODS OF TRIGGERING MP-400 AND MP-500M
- 1. Switch closure 3. PNP Transistor .
switch closing trigger . Base goes low . >
I e S
N - BLACK
2. NPN Transistor 4. Opto Isolator

. WHITE . + VHITE
BaSC gOES hlgh d MICROPACE _—“L—< MICROPACE
. ) MP 4005 . e;__ _@ Mr 40D
MP-S00M ;'I : . ___.< MPS00M
- BLACK - BLACK

NOTE: Switch or transistors must be capable of swirc]ziagz milliamperes @ 15 vDC.
-Combining additional MICROPACE® units will increase the milliampere demand.

5 '.
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When pumping solutions, make certain that all tubing is securely attacheci tothe fittings, 1tis recommended that tubing or pipe lines be shielded to prevent possible
injury in case of rupture or accidental damnge. Always wear protective clothing and face shield when working on or near your metering pump.

Noté: See parts list for materials of consiruction

w o

. INSTALLING INJECTION CHECK VALVE

The purpose of the injection check valve is to prevent
backflow from the treated line. :

A 1/2" NPT female fitting with sufficient depth will accept
the injection check valve. '

To insure correct seating of the ball inside the injection
check valve, the injection check valve should be installed
upwards (vertitdllly) into bottom of the pipe.

. CONNECTING DISCHARGE TUBING

NOTE:
Cut tubing to length needed for discharge line.

Route tubing from the injection check valve to the metering
pump, making sure it does not touch hot or sharp surfaces,
or is bent so sharply that it kinks.

Slide the small end of the coupling nut onto tubing.
Slide the long, straight end of the ferrule onto tubing such
that tubing exits at the cone shaped end of the ferrule.
Insert tubing into the valve housing so that tubing butts up
against valve housing and will not go any further.

Slide ferrule down so that the cone shaped end fits snugly
into valve housing, ‘ '

Slide the coupling nut to the threads and engage. While
pushing the tubing into valve housing, tighten the coupling
nut by hand until tubing is held securely in place.

EXCESSIVE FORCE WILL CRACK OR DISTORT FITTINGS.
DO NOT USE PIPE WRENCH.

. CONNECTING SUCTION TUBING

D. PRIMING 7

1. Connect pressure relief tubing to pressure relief port on
the four function valve. _

2. Route tubing to solution reservoir and anchor with a
plastic tie. Do not submerge tubing in solution.

3, Start pump. Set at 80% speed and 100% stroke.

4. Pull on Pressure Relief knob (red or black knob), holding
knob out until solution is visible through translucent
return tubing. '

5. The pump is now primed.

NOTE:

(a) Pump is normally self-priming if suction lift is not
more than 5 ft (1.5 m), valves in the pump are wet with
water (pump is shipped from factory with water in pump
head) and the above steps (D. Priming) are followed.
(b) If the pump does not self prime, remove discharge
valve housing and ball and pour water or solution
slowly into discharge port until head is filled. Follow
step D. Priming thereafter.

E. DEPRESSURIZING DISCHARGE LINE

1. Itispossible to depressurize the discharge line and pump
head without removal of tubing or loosening of fittings.

Be sure injection check valve is properly installed and is
operating. If a gate valve or globe valve has been
installed downstrean of injection check valve, it sShould be
closed. Be certain relief tubing from the four function
valve is connected and run to solution reservoir.

2. Pull on both anti-syphon and relief knobs.
3. The discharge line is now depressurized.

1. Cut suction tubing to a length so that the foot valve hangs e ’ i i
just above the bottom of the solution container. Maximum 4. If injection check valve is of higher elevation than pump
recommended vertical suction lift is 5 ft (1.5 m). head, disconnecting tubing at injection check valve end
2. Follow same procedure in connecting suction tubing to " will allow air to enter and cause solution to drain back to
suction valve and foot valve (seeB. Connecting Discharge tank.
Tubing). '
e
= : 8 Post Office Square
' Acton, MA 01720 USA
L1QUID METRONICS DIVISION TEL: (508) 263-9800
MILTON ROY FAX: (508) 264-9172
A unit of Bundatrand Corporation http://www.lmipumps.com
— Replaces same of G 12/94
N 1396.H 2/97
15090072
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KEY| PART DESCRIPTION ‘ ' QUANTITY
NO. NO. LE-151S } LE-1515U | LE-1528 | LE-1525U
1 | 27352 " Flapper Vaive, Flexoprene 1 1 1 1
2 10394 Injector Fitting, Polypropylene 1 1
26841 injector Fitiing, PVDF 1 1
3 10339 Spring, PVDF 1 1 1 1
4 | 10338" Ball, Ceramic .375 4 4 4 4
5 | 29443 Seal Ring, Polyprel 4 4 4 4
6 28664 Valve Seat, Polypropylens .250 2 2
28882 | Vvalve Seat, PYDF .250 2 2
8 10299 Coupling Nut . 4 4 4 4
9 25636-16 Tubing, .250" Q.D. Polysethylen 1 1
25638-10 Tubing, .250" O.D. Polyethylene 1 1
28636-16 Tubing, .250" O.D. U.V. Resistant PE . 1 1
28636-10 | Tubing, .250" O.D. U.V, Resistant PE ' 9 1
10 29608 Head, 0.5 S| GFR Polypropylene 1 i
29608 Head, 0.5 S| PVDF 1 i
11 10340 Screw, 10-24 x 3/4" S8 4 4 4 4
12 30916" Liquifram, 0.5 Fluorofiim 1 1 1 1
14 28665 Valve Housing, Polypropylene .250 L 1
28883 Valve Housing, PYDF 250 i 1
) 15 10978 Foot Valve Seat 1 1 1 1
16 10123 Stralner, Polypropylene : 1 1 1 1
17 28001 Inj. Check/Back Pressure Valve Asm 1 1
28037 Inj. Check/Back Pressure Vaive Asm 1 1
18 28010 Antl-Syphon/Pressure Rellef Valve Asm 1
31683 Anti-Syphon/Pressure Relief Valve Asm 1
28046 . Anti-Syphon/Pressure Reliaf Vaive Asm 1
31684 Anti-Syphon/Prassure Relief Valve Asm 1
19 28004 Suction Valve Asm 1 1
28040 Suction Valve Asm 1 1
20 | 28002 Foot Valve Asm - K 1
28038 Foot Valve Asm 1 1
21 28071 Head Asm,LE-1518 1
31688 Head Asm, LE-151SU 1
28077 Head Asm, LE-1525 1
31687 Head Asm, LE-1525U ) 1
22| 25837 Relief Cap Assembly 1 1
27044 Relief Cap Assembly 1 1
23 | 25838 Anti-Syphon Cap Assembly 1 1
1 27045 Anti-Syphon Cap Assembly 1 1
24 28703 Valve Body, Polypropylene .250 1 1
28704 | valve Body, PVDF .250 1 - 1
25 25627 Screw, 6-32 x 1 1/4" 88 4 4 4 4
26 25628 Nut, Hex 6-32 S8 4 4 4 4
27 25631 Coupling Nut 1 L 1 1
i ) 30 2B663 Ferrule 4 4 4 4
v NS | 32293 Tubing Straightner Asm. 1 1 1 1

*Parts included in Spare Parts Kit SP-U8
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Liquid End Installation Instructlons;ﬁ““‘

_Inforsnziion Shee

yses.w..ﬂsg P DA

metering pump,

available fiom your local LMI Master Stocking Distributor.

When pumping solutions, make certain that all tubing is securely attached to the fittings. It is recommended that tubing or pipe lines be shielded
o prevent possible injury in case of rupture or accidental damage. Always wear protective clothing and face shield when working on or near your

Spare Parts: LM/ recommends replacing the elastomeric components of the pump on an annval basis. RPM Pro Pacs™ and spm e part kits are

Tubing Co’nnéctions

Your LMI pump will be supplied with one of the following
tubing connections. Before installation, all tubing must be cut
with a clean square end. Valve and head connections from the
factory may be capped. Remove and discard these caps before
connecting the tubing.

DO NOT USE CLEAR VINYL TUBING ON THE
DISCHARGE SIDE OF THE PUMP.,

(Pressure can rupture tubing.)

DO NOT USE PLIERS OR PIPE WRENCH ON -

COUPLINGNUTS OR FITTINGS.

m y

Tubing Connection
114" 0.0, {,250" Tubing}

I'q
i { —= 1/4" OD Tubing

Tubing Connection
3/8" Q.D, (.376" Tubing)

3/8" oD
Tubing

Coupling
Nut

- Coupling Nut
Ferrule S:gg] P
] Fol rceI tu bllng
. completely
(25mm) Bottom Tubing | | over entire Nozzle
in Fitting. nozziginto )
Fitling Push and hold groove. Push . Fitting
lubirig down and hoid fubing Groove
whilelightening | | downwhile
coupling nut, fightening
coupling nut.

Tublng Connection
4/2" 0.D. (.5” Tubing)

Pipe Thread Connection
114" or 112" NPT
<

12" 0D Tubing

—— Coupling Nut NPT Pipe
Connection
[ Clamp Ring \
Force tubing
completely
over entire
@‘ " nozzle. Pu%ﬁ;g
e P R
. ustomer supplied pipe
tightening connamlopns) .

coupling nut.

Injecti-on Check Valve and
Discharge Tubing Installation

The Injection Check Valve prevents backflow from a
treated line. Connect the Injection Check Valve to your
“DISCHARGE” (outlet) line. An NPTF fitting or pipe tee witha
reducing bushing to 1/2" NPTF will accept the injection
check valve. Use Teflon® tape or pipe dope to seal the pipe
threads only.

‘When installing the Injection Check Valve, be sure to position
it so that the valve enters the bottom of your pipe in a vertical
position. Variations left and right within 40° are acceptable (see
illustrationbelow).

After cutting an appropriate length of discharge tubing, connect
tubing to the injection check valve then back to the discharge
side of the pump head valve or discharge fitting. Make sure it
does not crimp or come inte contact with hot or sharp surfaces
(see Tubing Connections).

Pipe Cross
eclion

1" Pips Tee_ o CORRECT.

Use Teflon tape ~

Reducing herecnpipe ™. b
Bushing threads only
11 1/2" NPT S _—
. Injection
Customer . P . hack
upplied) ~~ CORRECT -~ Valve
Injection ‘Do NOT use
Check Teflon taps on "
Valve {} machined 0 40
threads Variation
. - Acceptable
Flow . Flow

Typical Injection Check Valve Installations
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‘not Valve/Suction Tubing Installation

\iii'The Foot Valve acts as a check valve to keep the pump primed in

suction lift applications.

The foot valve is designed to be submersed in the solution tank or
drum and must sit in a vertical position at the bottom. Pesition
approximately 2 inches (50 mm) off the bottom if the tank or drum
contains sediment. The ceramic weight, when instalied, posmons the
foot valve in a vertical position.

NOTE: Pump models equipped with high-viscosity liguid ends are
not equipped with foot valves. Flooded suction is recommended.
A 172" NPT connector is included for flooded suction installations.

1. Cut a piece of suction tubing to a Jength so that the foot valve
hangs just above the bottom of the solution container. Maximum
recommended vertical suction liftis 5 feet (1.5 m). '

2. Attach the foot vatve to one end of the suction tubing.

3. Slide the ceramic weight over the tubing end until it contacts the
top of the foot valve coupling nut.

4. Place foot valve and tubing into the solution tank. Check that the
foot valve is vertical and approximately 2 inches (50 mm) from the
bottom of the tank or drum (see illustration). Connect the
other end of the tubing to the suction side (bottom side)} of the
pump head (see Tubing Connections).

2N
]
|

Use
Ceramic
l—  Weight

- |___ Foot Valve
"] Must Remain

L Vertical

- TllrodOtS }é'aive L 2.0 in. (50 mm)
ad Sideways i
WILL NOT BRIME for Sediment Accumulation
INCORRECT CORRECT

Foot Valve Tubing Connection

Multi-Function Valve Installation

To install the multi-function valve, remove the yellow screw
cap on the top of the pump head and screw in the valve so that
it contacts the seal ring. An additional 1/8 — 1/4 turn may be
necessary to prevent Jeakage.

1/4" ©.D. tubing connects to the side of the valve and acts as
a return line to the solution tank. To ensure priming, this
tubing must NOT be submerged in the solution.

This return line tubing must be secured to ensure pumped
solution will safely return to supply tank.

Discharge

174" Tubing

Connector
\

(35"%?:.‘1)\_-__* 7
i /

To
To Bottom Tubin,
Solution Tank in Fifing Fump
or Drum Push and hold while

{ightening connector.

Multi-Function Valve Tubing Connection

Depressurizing Discharge Line

(pumps equipped with muiti-function valves)

It is possible to depressurize the discharge line and pump
head without removal of tubing or loosening of fittings,

1. Be sure injection check valve is properly installed and
is operating, If a gate valve or globe valve has been
installed downstream of injection check valve, it
should be closed. Be certain relief tubing from the
multi-function valve is connected and run to solution
reservoir.

Turn Pressure Relief knob 1/4 turn.
Open the anti-syphon valve, if equipped

The discharge line is now depressurized.

oA W N

If injection check valve is of higher elevation than
pump head, disconnecting tubing at the injection
check valve end will allow air to enter and cause solu-
tion to drain back to tank,
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Liquid End Parts List

Flapper valve
Injection check valve body
Injection check valve spring
Check valve ball

Sealring

Cartridge valve

Cartridge valve o-ring

Cartridge valve washer

Valve seat

Clampring

Ferrule

Clamp sleeve

Tubing adapter

Coupling nut

Discharge tubing

Valvehousing

Multi-function valve
High-viscosity spring

Liquifram

Pump head

Pump head screw

Suctiontubing

Foot valve seat

Foot valve screen

High-viscosity valve seat

H.V. tubing clamp

H. V. suction tubing

H.V. Tubing x !/2 NPT connector
Injection check valve assembly
Discharge valve assembly
‘Suction vaive assembly

Pump head assembly

Foot valve assembly

Injection Seat PTFE

Ceramic Weight

Return Line )

Cap ASM (Black Knob)

Cap ASM (Yellow Knob)
Multi-Function Valve Body

Nut Multi-Function Valve

Screw Multi-Function Valve
Return Line Coupling Nut
Adjustment Screw B/4-FV

Cap B/4-FV
Plug B/4-FV
Gasket B/4-FV
Small O-Ring B/4-FV
Large O-Ring B/4-FV
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NOTE: This illustration is a visual
representation of all LE components.
Liquid ends will not include all parts shown.
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“jart-UgIPriming for Pump Supplied

sondith Multi-Function Valve

Read this entire section completely before proceeding.

When all precautionary -steps have been taken, the pump is
mounted, and the tubing is securely attached, you may now start
priming the pump.

1. Plug in or switch the pump on.

2. While the pump is running, set the speed knob at 80%
and the stroke knob at 100%.

If the pump is equipped with pressure control, turn fully
clockwise.

3, 1/4 turn open the relief side (black knob) of the multi-
function valve.

3A. (Bleed 4FV only) With screwdriver rotate bleed adjust-
ment serew counter-clockwise 2 full turns. When solution
begins to flow through transiucent bleed return tubing, the
pump is primed. Stop pump.

4. The suction tubing should begin to fill with solution from
the tank.

5. A small amount of solution will begin to discharge out the
return line of the multi-function valve. Once this happens,
1/4 turn or release the knob and SHUT THE PUMP OFF.
(If pump is not equipped with an on/off switch, disconnect
the power cord.)

6. The pump is now primed.
6A. (Bleed 4FV only)

a  Start pump and Jet pump inject solution into the dis-
charge line. :

b Close the bleed adjustment screw by rotating it clock-
wise with a screwdriver.

c¢. Now adjust the pump stroke length and/or speed
(frequency) to a range approximately 25% higher than
you would normally want for the process,

d Slowly rotate bleed adjustment screw counter-
clockwise until just a small amount of solution begins
to trickle down inside the bleed return tubing. A small
amount of solution pumped back to the tank with each
stroke of the pump will allow gas and air fo-escape
without air or gas locking in the pump head.

NOTE: Jf the pump does not self-prime, remove the multi-
Jfumction valve on the discharge side of the pump head. Remove
the check valve and pour water or solution into the port until the
‘Sead is filled. Replace valve, then follow start-up/priming steps.

© 1999 LMI Milton Roy - All Rights Reserved
Printed in USA
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Anti-Syphon l I
Knob

Nepative pressure
at discharge closes
diaphragmand
pravents syphoning.

. - J Pump discharge stroke
— lifts diaphragm to altow

for fluid flow.

Rotate clockwise

fo close Bleed d,«s
Adjustment Screw pE-ie))
L :
= Blead
— e N (Relief) Port
BT e
= e =

to drain

. Spaceopen /\

Bleed 4-FV

Start-Up/Priming without Muiti-
Function Valve '

Read this entire section completely before proceeding.

When all precautionary steps have been taken, the pump is
mounted, and the tubing is securely attached, you may now
prime the pump.

1. Plugin or switch on the pump.

2. While the pump is running, set the speed knob at 80% and
the stroke knob at 100%.

If the pump is equipped with pressure control, turn fully
clockwise.

3. The suction tubing should begin to fill with solution from
the tank.

4. Once the solution begins to exit the pump head on the dis-
charge side, SHUT THE PUMP OFF. (If pump is not
equipped with an on/off switch, disconnect the power cord).

5. The pump is now primed.

NOTE: If the pump does not self-prime, remove the fitting on

 the discharge side of the pump head. Remove the ball and pour

water or solution into the port until the head is filled. Replace
valve, then follow start-up/priming steps.
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ALWAYS wear protective clothing, face shield, safety See MSDS Sheet from solution supplier for additional
glasses and gloves when working near or performing any precautions,
maintenance or replacement gn your pump. READ ALL STEPS BELOW BEFORE PROCEEDING.
Depressurizing the Discharge Line 3. With the unit off, unscrew the Liquifram® by carefully
(For Pumps Equipped with a 4-FV only). grasping the outer edge of the Liquifram® and turning it
1. Be sure the Injection Check Valve is properly installed counter-clockwise. Discard old Liquifram®. Remove the
and is operating. If a shut off valve has been installed Liquifram®" disk if so equipped (located behind the
downstream of the Injection Valve, it should be closed to Liquifram®) and check that the size code matches the size
off. code on the replacement Liquifram® (see illustrations

A\ CAUTION: Be sure your relief tubing is below).

connected to your 4-FV and runs back to your solution

drum or tank. For Series A, J,P & Z

2. Depending on the model of your 4-FV, either 1/4 turn Liuitram ®
or pul} on both the yellow and black knobs on the 4-FV. '
The discharge line is now depressurized. Keep valve open
until solution drains back down the discharge tubing into
solution drum or tank. Then release or 1/4 turn knobs to

normal position.

Size Code Marking

Size Code
Markmg on Back

Liquifram® (Diaphragm) Replacement

When replacing the Liquifram®, the valve balls,

seal rings and the injection check valve spring should also
be replaced.

1. Carefully depressurize, drain, and disconnect the
discharge line (See pump Instruction Manual). Place the
Foot Valve into a container-of water or other neutralizing For Series B & C
solution. Turn the pump on to flush the head assembly. ’
Once the pump head has been flushed, lift the Foot Valve
out of the solution and continue to pump air into the pump
head until the pump head is purged of water or nentraliz-
ing solution.

Size Code
Marking

Liguifram®

NOTE: [f the liquid cannot be pumped due to
Liguifram® rupture, using protective gloves, carefully
disconnect the suction and discharge tubing. Remove
the four screws to the head and immersé the head in
water or other neutralizing solution.

. Size code markings for pumps suppliad
2. Start the pump. While running, set the stroke knob to with 6.0 Liquiframs® (diaphragms)

: should be referenced to the
?e;o and turn th.c pump off (See pump Instruction Manual 6.0 Black Adapter not the 3.0 Spacer
OF proper zeroing). :

8 Post Office Square
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4. Reinstall the disk so the alignment pin on the disk (if
present) seats in the recessed hole in the EPU.

) ' A CAUTION : Take care not to scraich the
Teflon surface of the new Liquifram®.

5. Start the pump and turn the stroke knob to the setting
indicated below on Stroke Setting Chart which matches
the pump model number located on the pump dataplate.
With the pump stroking (running), screw on the new
Liquifram® clockwise until the center begins to buckle
inwards. Stop the pump.

- Liquifram® Stroke Setting Chart

Pump Stroke Knob Setting
All A, B, J, P, Z Series
C10,Ci1,C12,C70, C71,C72 L 80%
E70, E71, ET2 :
All L. Series 85%
C78 - 50%
.C13,C14,C73,C74,CT7
E73,E74 7 70%
All U and M Series 100%.
) But Liguifram® must

be bottomed comptetely.
- (Turned all the way)

-7. Once the Liquifram® is properly positioned, remount

Do Not Use Straight Edge.

Straight Edge

) INCORRECT

CORRECT

6. Grasp the outer edge of the Liquifram® and adjust by
screwing it in or out so that the center of the Liquifram® is
flush with the outside of the spacer edge (see figure 1). £

e

the pump head to the spacer using the four (4) screws.
Tighten in a criss-cross pattern. After one week of
operation, recheck the screws and tighten if necessary.

Seal Ring, Ball and Injection Check Valve
Spring Replacement :

1. Carefully depressurize and disconnect the discharge
line (See pump Instruction Manual). Place the Foot Valve
into a container of water or other neutralizing solution.
Turn the pump on to flush the head assembly. Once the
pump has been flushed, lift the Foot Vaive out and
continue to pump to let air into the pump head until pump
is purged of water or neutralizing solution.

If the liquid cannot be pumped due to Liquifram® rupture,
with protective gloves, carefully disconnect the tubing and
four screws to remove the head. Immerse the head in
water or other neutralizing solution. '

IMPORTANT: Before disassembling valves, note the
orientation of seal ring and ball (see figure 2}. .

2. Carefully disconnect one tubing connection and fitting
at a time and remove the worn seal ring and ball.

LM! Liquifram®
LMI Spacer

p

\

INCORRECT

(Liquifram is flush with
spacer and straight edge)

figure 1



Carefully loosen seal ring by prying side to side using a
small screw driver through the center hole of the seal ring. o
: Valve Housing 3,

3. Install new seal ring and bali in each location. Ball (2
IMPORTANT: Note correct orientation. Seal Ring ()
4. Instal] the new spring in the Injection Check Valve.
WARNING: Depressurize and drain pipeline so that Bait @
Injection Check Valve can safely be disassembled. :
) M Seal Ring (2)
Valve Seat (3
figure 2
EXPLODED VIEW & PARTS LIST
GROUP1
fﬁ'
SPRING ——E S o
BALL -0 NOTE: Shaft seal needs to be replaced enly if Liquifram®
SEAL RING —»—r== rupture has occured or if the seal shows signs of damage.
J - - SPKIT | SIZE |LIQUIFRAM | SPRING | SEAL | BALL | SHAFT
. NUMBER |CODE RING SEAL
y 1ea l1ea | dea 1aa
SP-151F§ | 0.5 30916 10333 10107 10973
SP-152F3 | 05 30816 10339 | 29443 10973
; gP-UB | 05 309186 10339 20443 10873
- &P-Ug 0.5 3916 10339 10873
oo LIQUIFRAM® SPUT4 | 05 ] 10973
bonee! SP-08 0.8 30917 10973
5P-09 0.8 30917 10973
§P-89 0.9 10102 10973
SP-81H -0.8 30917 10973
SP-g2L 0.9 J0817 10973
- SP-g2y 0.8 30917 10973
8P-U1 09 30917 10973
. §P-U3 0.8 10102 10973
10973




EXPLODED VIEW & PARTS LIST
A, GROUP 2 -HIGH V!SCOSiTY LIQUID ENDS .

BALL 9
SEAL RING —""“"‘
P ' NOTE: Shaft seal needs to be replaced only if Liquifram®
b rupture has occured or if the seal shows signs of damage.
SPRIT | SIZE| LIGUIFRAM | SPRING | SEAL | BALL | SHAFT
NUMBER | CODE RING ' SEAL
) 1ea 2aa Jea Jea iga
. - P55V | 05 30916 25558 | 25128 | 25042 | 10973
. 0.5— 30916 25558 | 10128 | 2504
SPRING o . ’ ] ' i
BALL . SHAFT SEAL. SP-86 08 | o917 | 25688 | 10128 | 25042 | i6073
SEALRING —m=n [ | e R
; SP7EIN | 18 | 31420 | 25558 | 25128 | 25042 | 1’0975
T
8P -3HY
‘ . "SP-20HY_|
SPHiNG—-——»E SPA0HV_| 6.
BALL p SP35HY 6.0 10373
SEAL RING e — :

EXPLODED VIEW & PARTS LIST
GROUP 3 - STAINLESS STEEL LIQUID ENDS

NOTE: Shaft seal needs to be replaced only if Liquifram®

LIQUIFRAM® rupture has occured or if the seal shows signs of damage.
SHAFT SEAL
----------------- SP KIT SIZE | LIQUIFRAM | SEAL BALL | SHAFT
.:" NUMBER, CODE RING | . SEAL

— 1ea 2ea 2eq 1ea
: SP-157

10859
de e

Tt 37419 | 212 | 25082 | 10678

s o s5 T 8L :‘25_719 R 2;042 ] o
—a—N 8 Post Office Square
—————————
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The ROTO: FLOAT |§ & direct acting float switch. Each ROTO-FLOAT contains a
singlé pole marcyry sWitch which acluates when the longitudinal a%ig of {hé foat 1s
horizontal, and qeactuateswhentheliquid!evelIa||s 1" helow theactuation elevation,
The floal Is a chemical resistant polypropylene casing with a firmly bonded electrical
cable protruding. One end of the cable is permanently connected to the enclosed
mercury switchand lheentireassemblyisencapsulated\o!ormacomp!mely water tight
and impact resistant unit. Type S — suspended has built.in weight.

ROTO-FLOATS can be mounied on a support pipe (type ) or suspended from above
(typeS). AdvantagesoftheROTO-FLOAT arelow cost, simplicity and reliability.

GWQ_ l.isted
» Pilot Duty

« Industrial Control Equipment
/ CABLE Swilch Cable 1 aisgprnded [ Ship.
)P'V-C. {ype STO #18 conductors (41 strand) Arrananmiont . Lenath Typo ! ModeiNo. Wt
rates 600 volts ® Various lengths avallable At R B T gann0 1
e See table of models © Non-standard g“'p'"““" W . S30M0 A 12
N ' In . :
lengths also available o1 special order. P an _ SoNO H1Al
' an S20NC an
Normally an SIONG a2
Closed an l S40M0 L LRERY

g e e T e 4163



GENE: . DESCRIPTION:

THE ROTO- FLOAT 1§ A DIRECT ACTING FLOAT SWITCH. EACH ROTO-FLOAT CONTAINS A SINGLE POLF MERCURY SWITCH WHICH AGTUATES WHER TRE
LONGITUDINAL AXIS DF THE FLOAT IS HORIZONTAL, AND DEACTUATES WHEN THE LIOUID FALLS 1" BELDW THE ACTUATION ELEVATION,

THE ELOAT IS A GHEMICAL RESISTANT POLPROPYLENE CASING WITH A FIRMLY BONDED ELECTRICAL CARLE PROTRUDING. ONE END OF THE CABLE IS
- PFRIAANENTLY CONNECTED TO THE OLASS ENGLOSED MERCURY SWITCH AND THE ENTIRE ASSEMBLY IS ENCAPSULATED TO FORM A COMPLETELY WATER
i )TlGHi AND IMPACT RESISTANT UNIT, :

Wi ROTD-FLOATS CAN BE MOUNTED ON A SUPPQRT FIPE, (TYPE P); OR SUSPENDED FRUM ABOVE, (TYPE 8). ADVANTAGES OF THE l'lh'lﬂ T QAT ARE LOW COST,

T" ) SIMPLICITY AND RELIABILITY. VARIDUS CIRCYIT CONFIGURATIONS, OTHER THAN THE ONES LISTED RELOW, ARF AVAILABLE
SPECITICATIONS:
e
PVC TYPE 5T0Q, 2. <10 AWG 41 STRAND 600V_ KD C a Ul LISTED, IND CONT. EQ.

CONDUCTORS 207, 30, 40° LENGTHS STANDARD,
OTHER LENGTHS AVAILABLE.
UL: & CSA LISTED.

FILOT DUTY
A5 AMPS 120 VAT
2.25 AMPS 240 vAC

[ & TLDAT COLOA

N.0., BLACK
NG, RED
M =—— PULYPROPYLENE CASING CONTAINS S '
HERMETICALLY SEALED MERCURY SWITCH. #» MOUNTING ARRANGEMENT
| 1YPE P -PIPE MOUNTED MODEL INCLUDES
S _l POLYPROPYLENE CLAMP
k- ay USE: N.O. FOR PUMP OUT | _
N.C. FOR PUMP IN : TYPE § SUSPENDEL MODLL WITH STABILIZING
- WEIGHT,
_MIDELS : FIGNT
SUSPENDED TYPE S PIPE MOUNTED TYPE P
SWITCH CABLE .
ARRANGEMENT |.LENGTH MODEL NO. SHIP WT. HODEL ND. SHIP WT.
20 S20N0 d- P20NO 2-
NORMALLY ) 30 S30NO 4 s P3OND 2%
OPEN 40 . SAOND 5 - P4ONO 3%-
20 SZONC 4= _ PZONC 2~
NORMALLY 30 S30WC 4 Y P3ONC 2%~
CLOSED 40 © SADNE - PAGNG 3%

_APPLICATIONS:

. FOR USE I CDNTRO[.LI‘P‘I‘G PUMPS GR 0VHER MACHINES AND MEASURING ALARM LEVELS N WATER, SEWAGE AND MANY OTHER LIOVIDS. ROTO-FLOATS

"i;?;&xmv MAY BE USED FOR PUMP IN OR PUMP OUT CONTRDL, FOR LOW LEVEL CUTOUT, OR FOR LOW AND HIGH LEVEL ALARMS.

, : TYPICAL 2 PUMP CIRGUITS ) TYPICAL MOUNTING
‘ TYPE P TYPE S
cmree LIHE VOLTAGE «———- LIKE VOH.TAGE - T o
PUMP 1IN ,: o PUMP_OUT i p——
- . ) {‘- - _._....._...I.. R ‘@] l .- ’TE
el I ST
e ]“ 1,4 l 4.'"
_r._..m__......_ s rm e R » — ' SINOLE
U . i
-——%  PILOT CONTAST [ |© = o cowmact
;]:'l., ad L?)T“:ﬂ‘:‘:‘:!’::ﬁ Yy T . MOToA STARTER srart
e w
1—‘—“' PILGT COHTACY [. "% PILOT GONTACY
T b B o mL. B
- N
. . sTanY
Tehw (ff : ) SUBMITTAL et et
APPROVAL
‘stARt SrpnoN SEE ACCESSORY
STAMDRY g SHEET FOR
= m—ne LINL VOLTAGE —m—mume WAME, e HARLHWARE
HORN '
) Ll v ETTER s DATE
: l e T . R ol
. )!' "l""* R O S IMPORTANT NOTE: Use in accordance . m'l' 9.74 0 Q“Chor SCie“tific i"c.
fon g la 1 . with losal alectrical code and authorily “fr_" A Box 378, Long Lake, MN 55356
s - having jurisdiclion. Do not use Rolo-Floals ‘6121475 71f15
in gasofing, volaflles or other combustibles. JA 1-9-74 -
AFFD WY oati
) THis produet conlains mercury. Dispose ol ps 4-30-76 : SPECIFICATION DATA SUBMITTAL
A i aecordance with L.oca!, State and P Tt © AND INSTRUCTION SHEET
Nﬂ) HIGH ALAR Faderal Ragulations so thal mercury does ROTO-FLOAT
""' HIGH ALARM 1ol contaminate the snvironment. e ewa. wO. 174 -4
— aroEn NO. !
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MAINTENANCE:

1. Mainiain a clean air filter cartridge to insure optimuni

¢ (( flow and performance. The location and the quality

N

of air being ingested dictates the frequency for in-
spection and replacement. A dirty filter restricts air
flow, causes the pump to run hotier and resuits in
longer -operating cycles.

2. Drain air receiver regularly. The amount of moisture '

and how quickly it accumulates inside the air receiv-

er is proportional to the amount of humidity in the
air and how long the pump is in operation. If not
drained, the air receiver will fill with water,

3. Clean the pump/motor regularly. A film (oil,dirt,etc.)
build up on the outer sheli of the pump or motor
will reduce the unit's ability to dissipate heat. This
Eljggoh%s been designed to operate between 32° to

TROUBLESHOOTING: Pressure and Vacuum Systems

Pump Stalls After Vacuum or Pressure Starts Build-

Ving Up in Receiver:

Shut unit off, disconnect power. Motor incorrectly wired
for high voltage instead of low voltage. Check motor
namepiate for voltage compatibility and/or correct wiring
configuration. Single voltage motors will only operate on
the designated voltage specified on the motor nameplate.

Motor Won’t Start:

Nothing happens after power is turned on. [Gauge reads
0 psi (atmospheric pressure)]:

1. Shut unit off, disconnect power. Check that supply
voltage is the same as motor nameplate voltage. If
the motor has multiple voltage capability, confirm
that the motor is properly wired for the supply
voltage.

) Motor has power. Check that power is on and that

electrical cord is not heating up because of being
undersized. If electrical cord is longer than approxi-
mately 15 feet, contact your local electrician; let him
know motor nameplate data; hp, voltage, phase and
motor amps.

. 3. Ifthere is power and it is the correct voitage

and phase, contact your local BEVAIR
Systems Distributor.

Motor Starts When Gauge Reads 0 Psi. But, Won’t
Restart When Under Pressure:

This symptom resuits from a bad check valve, allowing
the pressure in the receiver to leak back to the pump,
forcing the pump to start under load. When the motor
can’t start, a high amperage condition will:

1. Trip the thermal overload in the motor (which shuts
the motor off).

2. Damage a non-thermally protected motor.

Starts Intermittently:

Disconnect power source to unit. Inspect points in pres-
sure or vacuum switch which may be worn or dirly.

- Visually inspect for buiid up or uneven wear. If neces-

sary, contact your locaf distributor for replacement parts.

Pump Cycles On - Off More Often Than When First
stalled:

1. Air receiver probably filied with water. Drain receiv-
er. The receiver is being used to store condensed
water instead of aflowing it to fill with compressed
air.

Pump/Motor is On (Running) More Often Than When
Originally Installed:

1. The air reguirement has increased through the use
of new or different pneurnatic equipment or the sys-
tem has developed air leaks.

2. Filters are dirty - restricted air flow to pump resuits
in decreased discharge. '

3. Inspect head valves and rings. Under normal oper-
ating conditions (ciean, dry air at recommended am-
bient and operating pressures), instailation of a ser-
vice kit should be considered at approximately
5,000 hours to maintain peak performancs..

Air Receiver Loses Pressure:
1. Check for system ({pipe, fitting and seal) leaks.

2. The leak is at the pump. Probable cause, the
check valve is allowing the air pressure to leak back
from the receiver to the pump.

a. On pressure pumps it is common to see bubbles
around the head assembly when the pump is in
operation. Check for air leaks at the pump after
it has been shut off for a few minutes. This will
allow the initial pressure between the pump and
check valve to bleed off to atmosphere.

b. On vacuum systems, the check valve is even
more likely to hang up than on pressure systems.
Unfortunately, the bubble test cannot be used to
test for leak locations. This being the case, re-
move and perform a visual inspection of the
check valve. If necessary, use the AV460 fiiter
prior to the tank to eliminate contaminants.

Warning: Protect the motor from getting wet; wa-
ter could cause Internal damage to some motors.

A Leak is Determined at the Pump:

Relieve all pressure inside of air receiver (until gauge
reads O psi). Inspect check valve. It must be free from
foreign matter, wear and operates freely. Replace if
necessary (not serviceable).

AKABEA
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INSTALLATION AND
INSTRUCTION MANUAL

OHM Remediation Services Corp.
Saunders Supply Site
Chuckatuck, VA
Monarch Project No. 7206

Serial # 03-7206-98
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For Service Call: Jaza -
Monarch Water Systems, Inc. . Cone®
1230 Burnett Drive SouM
Xenia, OH 45385

(937-372-7200)
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Specifications
Installation Instructions

Operating Instructions
DV-100 Counter Access Instructions

Flow Schematics
1. Bervice
2. Backwash
Valves

521 Diaphragm Valves
521-L8-SAC Diaphragm Valves
Ball Vaives

3 way Solenoid Valve

Controls
DV-1000 PLC
Ladder Diagram

Pump
Muiti-Duty 3000 Sequence Sories

Resin
C-249 Cation Resin

Miscellaneous Data Sheets
Differential Pressure Switch
Starter
Flow Meter
Pressure Gange
Float Switches

MSDS
© Bilica Quariz
Anthracite .

Miscellaneous
Recommended Spare Parts List
Trouble Shooting Guide
Drawings



LIMITED WARRANTY
- One (1) Year '
COMMERCIAL/INDUSTRIAL WATER TREATMENT SYSTEM

Monarch Water Systems, Inc. (hereinafter collectively referred to as
“Manufacturer”) warrants to the original owner, for the periods specified
below, that the water system to which this warranty applies is free from
defects in material and workmanship when installed, operated, and

maintained in accordance with the printed instructions accompanying the
water system.,

A. THE WARRANTY COVERAGE UNDER THIS WARRANTY IS AS

FOLLOWS:

1. All component parts - If any component part proves to be defective in
material or workmanship with (1) year from the date of original
installation, but in no event after 14 months from the date of shipment
from Monarch’s plant, Monarch or its representative will, at its option,
furnish the original owner a replacement for, or repair the defective

~ part(s). .

2. Limitation of warranty period for replacement water systems or
component parts - The warranty period for replacement water systems or
component part(s) is limited to its unexplored term of the original warranty
period applicable to the replaced water system or component part.
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B. LIMITATIONS ON WARRANTY COVERAGE

1. Manufacturer shall not be liable for any water damage arising directly or

indirectly form any defect in the water system or component part(s) or
from the use thereof (*see note). Further, Manufacturer shall not be liable
under this warranty, if

A. The water system or any of its component parts have been subject
to misuse, alteration, neglect, accident, or freezing conditions; or
B. The water system has not been installed in accordance with the
- applicable local plumbing or building code(s) and/or regulatlons(s)

. The OWNER and not Manufacturer or his representative, shall be liable

for and pay for all field charges for labor or other expenses incurred in the
remove, repair (expect when Manufacturer elects to repair the water
system or component parts(s) in accordance with Paragraph A (1) above)
or replacement of the water system or any component part(s) claimed to

'be defective or any expense incurred by the ownér in order to remedy any

defect in the product. Such charges may include, but are not necessarily
limited to:
A. All freight, shipping and dehvery costs of forwarding a new water
system or replacement part to the owner
B. All costs necessary or incidental in removing the defective water
system or component parts(s) and mstalhng anew system or
component part(s)
C. Any material required to complete, and/or permits required for,
installation of a new water system or replacement part and
D. All costs necessary or incidental in returning the defective water
system or component part(s) to a location designated by
Manufacturer or its representative

C. TO SUBMIT A WARRANTY CLAIM

~ (i) If you have a warranty claim, contact the dealer who sold the water

system covered by this warranty.

(ii) If the dealer cannot be located, contact any other of our dealer serving

your area.
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(1ii) If you are wnable to readily locate a dealer in your area submit your
warranty claim directly to our service manager, at the address listed at the
end of this contract, and he will arrange for the handling of your claim.

(1v) Whenever any inquiry or service request is made, be sure to include the

water system’s médel number and serial number, date of installation, and
the dealer’s name.

D. EXCLUSIONS

THE COVERAGE OF THIS LIMITED WARRANTY IS RESTRICTED TO
MANUFACTURER’S WATER SYSTEM USED BY A COMMERCIAL
OR INDUSTRIAL CUSTOMER FOR COMMERCIAL OR INDUSTRIAL
PURPOSES IN THE UNITED STATES OF AMERICA, EXCEPT TO THE
EXTENT PROHIBITED BY APPLICABLE LAW, (I) THIS LIMITED
WARRANTY SHALL BE THE EXCLUSIVE WARRANTY MADE BY
MANUFACTURER AND IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED (WHETHER WRITTEN OR ORAL), EXCEPT
THE IMPLIED WARRANTIES, WHICH INCLUDE, BUT ARE NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE AND WHICH ARE
LIMITED TO THE DURATION OF THIS LIMITED WARRANTY; AND
(I) MANUFACTURER SHALL NOT BE LIABLE FOR ANY INCIDENT,
CONSEQUENTIAL, SPECIAL, OR CONTINGENT DAMAGES OR
EXPENSES ARISING DIRECTLY OR INDIRECTLY FROM ANY
DEFECT IN THE WATER SYSTEM OR THE USE THEROF. THE
REMEDIES SET FORTH HERIN SHALL BE THE EXCLUSIVE
REMEDIES AVAILABLE TO THE USER AND IN LIEU OF ALL OTHER
REMEDIES. MANUFACTURE NEITHER ASSUMES NOR .
AUTHORIZES ANY REPRESENTATIVE OR OTHER PERSON TO
ASSUME FOR IT ANY OBLIGATION OR LIABILITY OTHER THAN

| EXPRESSLY SET FORTH HERIN.
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NOTE: SOME STATES DO NOT ALLOW (i) LIMITATIONS ON HOW
LONG AN IMPLIED WARRANTY LASTS AND (ii) THE EXCLUSIVE
OR LIMITATION OF INCIDENTAL, CONSEQUENTIAL, SPECIAL OR
CONTINGENT DAMAGES OR EXPENSES, SO THE ABOVE
LIMITATIONS AND EXCLUSIONS MAY NOT APPLY TO YOU.
FURTHER, THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS,
AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH MAY VARY

FROM STATE TO STATE.

MONARCH WATER SYSTEMS, INC.
1230 Burnett Dr. '
Xenia, OH 45385
(937) 372-7200

IMPORTANT: Owner shall keep this certificate!!

*Note: A water system should be installed in such a manner that , if the tank
or any connection thereto should leak, the resulting flow of water will not
cause damage to the area in which it i$ installed. A water system brine tank
overflow should be piped to the nearest drain in order to avoid damage in the
event of overfill. Water systems must not be subjected to freezing conditions.
Systems must be installed in areas where temperatures will never drop below
freezing. Tt is the owner’s responsibility, not Monarch’s to protect equipment
from freezing, :
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MEDIA: |

. VALVES:

CONTROLS:

Three 14 Diameter x 65” with base
4” top opening

Top - Model T481S6 PVC Tank Head

Bottom - Model DSC34126B PVC hub

30 1bs* Coarse Silica Quartz 34" x 14"

25 lbs* Medium Silica Quartz 4” x V4~

25 Ibs* Fine Silica Quartz ¥4 x 1/8”

25 Ibs* X-fine Silica Quartz 1/8” x 1/16™
* Per tank

200 Ibs* Filter Sand = 0.45 mm - 0.55 mim

1 Cu. Ft.* Anthracite - 1.8 mm - 1.2 mm

*Per tank

521 Diaphragm Valves
521-LS-SAC Diaphragm Valves -

Chemtrol Ball Valves - PVC body,
TFE seats and EPDM seals

Solenoid Valve - Burkert
3 Way for Diaphragm Valves

Part # 453226F

PLC Direct DL240-CPU
Inputs (2) D2-240-CPU
Outputs (2) D2-08NA-1
Base (1) 205-D2-06B
Operator Interface DV-1000




ACCESSORIES:

~ Pressure Gauge - 0-100 psi

Type Weksler - EA14-C
4-'~2" face, 4 NPT bottom connections

Differential Pressure Switch
SqD 9012-GGW 4

100 psi working pressure
0-25 psid range - adjustable

Starter

Furnas Model 14CP12AA

Single Phase, 120/230 Volts
Motor: 120/230 Volts, 16 2/8 amps

Pump .

Multi-Duty 3000 Sequence Series

16 gpm at 104 ft. 1 %% hp, 115/230 v, single phase
TEFC Motor

Flow Meter - Seﬁes VFE

- Model VEC-5” - EC Scale

Range 1-20 gpm
1” FNPT Connections (top and bottom)

Float Switches

Roto Float - Suspended 20 Ft. NO
P/N S20NO (2ea.)

P/N S20NC (lea.)
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Wonarch Water Systeme Jue.

INSTALLATION INSTRUCTIONS

Set unit on a flat, level surface, designed to hold the operating weight of the equipment
Remove packing material from around filter tanks

Floats (3) and pressure gauge shipped in separate cardboard carton

Install pressure gauge on %4” connection on outlet of pump

Connect inlet of pump to raw water storage tank. DO NOT OVERTIGHTEN SUCTION
LINE INTO PUMP HOUSING - SEE PUMP INSTRUCTIONS-USE PLASTIC
FITTINGS ONLY

Connect outlet to filtered water outlet supply. See Monarch’s drawing C-7206-A1, Sand
Filter System.

- Connect drain to dirty water drain connection. Drain discharge under pressure do not

reduce drain line. Line should be as short as possible with a minimum of elbows or
restrictions
It is recommended that the diaphragm valves operate off of pneumatic (air) or constant
source of clean water pressure for the trouble free operation and minimal maintenance.
However a 14” connection is provided below the pressure gauge.
Connect 240 volts/ single phase electric to the two fuse connections as shown on Monarch’
drawing C-7206-E2, Control Panel.
Connect ground to grounding block, green-yellow, in control panel. Improper grounding
can results in erratic operation. The control ground terminal must be connected to a
valid earth ground point with a #14 awg or heavier wire, Water piping or conduit is
not always a valid electronic earth ground.
Connect a neutral to the terminals as shown on Monarch’s drawmg C-7206 E2, Control
Panel.
Install floats as raw water storage tank. Bottom float must be installed high enough to
provide a flooded suction to the filter pump system at alf times.
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. BLUE BUTTONS

COUNTER ACCESS INSTUCTIONS FOR PLC DV1000
*CHANGE VALUE IN COUNTER*

Press “CHG - PRE” to change present vaiue

Press “«” for counter.

Press the “+” or “~” key to find the appropriate counter.

Press “ENT” - enter, allowing the cursor to move to the selected vatue.
Adjust by using the “+” or “~” keys. '
After value is set, press (ENT) - to enter. -

After the value has been changed, press “MSG™ button to return to the

main SCreei.




DRAWING NO. A--7206-F4
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« DRAIN MOVED AND OUTLET ROTATED FOR CLARITY

FILTERS IN_SERVICE

- The filter puinp will start when the water level reaches the upper float assembly and
~ continues to operate until the water level reaches the lower float assembly. Flow rate
through the system is controlled by adjusting the ball valve (BV-1) located on the outlet of
_the pump. The filter system will continue to operate until the water level is below the low
float switch or a high differential pressure is measure across the filter system.

Monarch Water Systems, Inc,
1230 Burnett Dr. Xenia, Qhic 45185
Phone:; 937-372-7200 . Fax: 937-372-4622




DRAWING HO. A~7 206—F1

* DRAIN MOVED AND OUTLET ROTATEb FOR CLARITY

FILTER #1 IN. BACKWA SH

FILTER #1 BACI(WASI[
Counter | CT-1
Preset Value ' 10 minutes

When the differential pressure reaches a preset limit the filter system will automatically
start a backwash cycle. Filter number #1 is the first unit to backwash. #1 Solenoid is
energized which closes the inlet valve (DV-1) on filter #1 and opens the drain valve (DV-
4) on filter #1. Filter water produced by Filters #2 & #3 supply water to the outlet of
Filter #1, The water enters the filter tank at the bottom and flow upward to rinse the dirt
from the media. Solenoid #4 is energized which closes the outlet valve (DV -7). Backwash
flow rate is controlled by the limited stop on drain valve (DV-5). éx#z ,v-¢ fm #3

‘ .ﬂ[/-— »"/ 1{91.
) _ Monarch Water Systems, Inc.
' ' 1230 Burnet! Df. ~ Xenta, Ohio 45335
Phone; 937-372-7200 Fax: 937-372-4622




DRAWING NO. A-7206-F2
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FILTER #2 | BACKWASH

Counter CT-2
" Preset Value : 10 minutes

After Filter #1 has completed it’s backwash Filter #2 will automatically start a backwash
cycle. Filter number #2 is the second unit to backwash. #2 Solenoid is energized which
closes the inlet valve (DV-2) on filter #2 an opens the drain valve (DV-5) on (ilter #2.
Filter water produced by Filters #1 & #3 supply water to the outlet of Filter #2. The
“water enters the filter tank at the bottom and flow upward to rinse the dirt from the media.
~ Solenoid #4 remains energized which closes the outlet vatve (DV-7). Backwash flow rate
is controlled by the limited stop on drain valve (DV-5).

o B Monarch Water Systems, Inc,
1230 Burneil Dr, Xenia, Ohip 457185
Phone: 937-372-7200 - Fax: 937-372-40622




DRAWING NO. A-7206—F3
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+ DRAIN MOVED AND OUTLET ROTATED FOR CLARITY

FILTER #3_IN _BACKWASH

FILTER# BACKWASH

Counter : ' CT-3
Preset Value 10 minutes

‘After Filter #2 has completed it’s backwash Filter #3 will autoratically start a backwash
cycle. Filter number #3 is the third and final unit to backwash. #3 Solenoid is energized
which closes the inlet valve (DV-3) on filter #3 an opens the drain valve (DV-6) on filter
'#3. Filter water produced by Filters #2 & #3 supply water to the outlet of Filter #3. The
~ ‘water.enters the filter tank at the bottom and flow upward to rinse the dirt from the media.
Solenoid #4 remains energized which closes the outlet valve (DV-7). Backwash flow rate
is controlled by the limited stop on drain valve (DV-6).

Monarch Water Systems, Inc.
1230 Burnett Dr. Xenia, Ohio 43385
Phone: 937-372-7200 Fax: 937-372-4622




DRAWING NO. A-~-7206-F5
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* DRAIN MOVED AND OUTLET ROTATED FOR CLARITY




~) Wonanch Water Systems Tuc.

l‘\‘l. i

To produc%water flow through the filter system adjust the ball valve (BV-1) on the
outlet of the ﬁlter//gf,wwﬂ/,

To adjust the backwash flow rate through Filter #1, adjust the limited stop on the

" diaphragm drain valve (DV-4). By turning the screw clockwise reduces the flow
rate, counter-clockwise to increase the flow rate. DO NOT TIGHTEN, SCREW
SHOULD TURN FREELY

To adjust the backwash flow rate through Filter #2, adjust the limited stop on the
diaphragm drain valve (DV 5). By turning the screw clockwise reduces the flow
rate, counter-clockwise to increase the flow rate. DO NOT TIGHTEN, SCREW
SHOULD TURN FREELY

To adjust the backwash flow rate through Filter #3, adjust the limited stop on the

: . diaphragm drain valve (DV-6). By turning the screw clockwise reduces the flow

%\\\ ) rate, counter-clockwise to increase the flow rate. DO NOT TIGHTEN, SCREW
i SHOULD TURN FREELY

Solenoid #1 = When energized opens DV-4 and closes DV-1.
Solenoid #1 is only energized when Filter #1 is in backwash.

Solenoid #2 = When energized opens DV-5 and closes DV-2.
Solenoid #2 is only energized when Filter #2 is in backwash.

- Solenoid #3 = When energized opens DV-6 and closes DV-3.
Solenoid #3 is only energized when Filter #3 is in backwash,

Solenoid #4 = When energized closes DV-7.
Solenoid #4 is only energized when any filter is in backwash.

See Drawing No. A-7206-F5
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SN T
pare part sets type 330, 1l - el
e e

i
Veutit 1yp 330 und 332 solite vorzug len Wark reprriert werden. g —ﬁ 8 Operaling tnstructions type 330, 332
Aol anlAprechendan Voraussstzungen kann dle Membiene nuspelauncht werdsen, %ﬁ" [
waeueh plierdings geritipa Abwetchungan vin den Listenwarten aufirelen kianan, !.‘»3»,5". o 82 ua Thosa Instaflallon and eparaling Inetruclions must
Snionold vatve Type 390 und 537 shouid be ropaired profarably in the faciory. tig B gmdgmy & he followed. Simllarly. the axhct condiiions of use
A m,tl.'at‘fmn:?; of the dlaphragm ranulres certilin knowledga aad may rasul in Loedced gOBEENSR . nlu_lsl i;?hla;anl Inlo actcgunlband 12:? pnrforrgang:
vasiations nf the dela sheel values, n3 Y- ZET N Ranhs tlnts o the dovice must be abservird In accordant
Erdit L] 31 -
Epipaegichocinan i e Bl e T e bt 1o pyeranlee
! BiRLEELEE R zERET Jha prohlem-ires operatlon and long service fite of
I aiga?ebggiEov L \hr ovioe
| - diicesRaldencis |
52 5 31
: ﬁﬁgugggnsggﬁsgﬁﬁ Canstruction
s 4y B84 ¢ B5 DIN B4 gﬂwig :8E ai?"gp‘!g Typa 230 Dheci-acting solonold veive with ported
faldcs EE SBE O] buse, clrcalt funifllons Ato F {sne tymbols).
i IRE 'ﬁ?_ﬁ:u prihg gu &3 Typo 30 Blswehlo solenind valva, diecl-acting wih
! Eig‘ﬁi e éﬁ-‘%g;g plunger-lypo aimaiura aad 2 ooll windings.
| '.:geni cEsBAw a%i Girault funcilons A e F,
T
l 21 i grEL §"§ 2E25d Operaling prinziple {Type 332)
i — A palag applieti o tarminals 2 awd 3 01 tho operat-
Ing cuoll publz I tng nemidure, The valve oulipti 18
5 opaned. Atier llie puise, (he armature remeins In
4 the operaled position. . .
b 8 g ~ Aputseapptiadiolarminels1 and 3 ol the hrowcoll
FH R ol > ansbles the arnniurato drop oul. The valve ouiput
c $ % -p 808 : is closed. Altar the pulao, the armatuse romalns In
¥ pa absgﬁ ‘L“fi ha noi-operaled posillon.
. ol
e R g na SaghgziRiad B
! l , predngokestnied Flulds handied
- g3futnbess 5-3- a :’,E: Hralral goses and Haulds, proviging medim does
"-ﬁgE§ sa=2iLh %g- é not alinck beass budy or solecled seal niaterlal, The
: L SHER gﬁ.‘é §§g§.— 31N O soal malarlal |s corded atier he otfice slze On vaive
i Egi_gﬁg ; _§;§E §.. -0 Tobok A= EPDM, B NBR:F=FPM). Pressurerange
A ﬁ%ﬁ?.;gﬂhﬁgﬁ’ﬁé o féggﬁéggg‘ﬂﬂ%;g igi s alnted on vaive lahal,
- . rggsehe Ei& L34 i
: {not avallable as spate part) 0 dsRapBIIB o RE i ingtaliation :
i | , ;%gii €§§§E§SE‘E’E B Belare Inslallingvalve ensure all plpework nic. 18 {ree
3433 ugﬁﬁ E 5;‘.:%2 B at forelgn matier (matal lilngs, sanlng material,
. . B Fieh a5t “g" EL: & i weliilng scaln eic.). Tellon tape Is recomniandad for
5 B85 g E} ] E g [ seallig ports: maximum thrend dopih 9 mm, Installa-
it — gﬁF g GEEF : B i ﬁ th tlan posllion ns requirad. Fixallon by meens of four
samch LEOOT RS r tappings M 4 x.B mm in undareltls of valva hody.
. 1 ¢
" Abduckplatte 330-62 . H Manual ovarride
) ! e Coverphte -~ q Yhe manurl overdde can be relalned n poshlon W,
Mﬁ.w-" g aflar depresslng iho butlon. Its turned In A clockwiae
: : 87 ? 23 dirgcllon. .
e gl =T Mambrane [Dinphragm gilugs i
NER (8 430-0B.1 z a3 B § gz % Spore parls -
FPM  {F} 230-85.2 EREnEED o Aasinally repalra shauld only be carrled oul by 1ha
EPDM [N 330-85.3 GAZnEE- i manulaciurer. Il ahy paris are rejdaced by the user
:BR iL ggg-gﬁ 4 B 3§- 28 E : mallunclions cen resull without propar re-setiing.
BR (B) 330-95.11 RIEER Vi
- R T E EE 8 y i . Elactricel Gonnection
10r Vakuum{for yacuum £ F % ¥ 5 , Ensure supply vollagafl aguency corresponds with
\ {nichl a1s Ersalziell vorgegehen) nGu XE 2z thal on label.- Voltage loleranco % 10 fo.
» e s e ey {not avaliable as epare part) . ! fypn 330: Electical comneclion vin Boriar cable
2 -, . ! plug. Qrdar nurllbs; 1050-5-001-021,
N R - A~ Pt B H . Gabel 3 x 0,75 mm".
l‘\} y Gehtuseé kpl./body compl ™ i Tyqie 332 Electrical connaciion vla Barkarl cable
I — __.l___._. {nich! als Ersatztall vargeashen) Xk 2 ! - %Iug F;d“:: mgv;bser 1#50-8-%1 -221.
| avaliable &% i) : o ahel 4 x 3 x 0,75 mnv.
fot avaits spare part Efr i3 i ClassHication W 65. Noleearth conneclor. Fial terml-
, FEEsz 4 niat = eatth. Gabla plug Ineart can be positionad at
29431 i 90" Intervals, Tightening lorgue for cable plug 1 Nm.
_—f LE- g Note
Kigrme | schwir ,§ 5 E E '.g % Hvpid simultenanys pllsing 1o hoth coll windings. No
Foumnal o blach anointe finthegr lofds {tetays ete] muet be connecled in
Lo |- . 4 arallst with the laiminals. _
Kietame 2 7 7| Bisun i fl {wn ar mors valvan ara 1o be sonnealet in paratlel,
Tarmanat brown L mwo-pole or mulilpals swliches ahould be used o
. ensure that 1he nan-pulsed ool Is elactrically lso-
latad. Meilunchions may eccur I 1his measure bs nat
Klamma 3 bay
Tetminal ¥ bhor 5 Iaken,
b
Schutelplier gronsgsll ‘ Trnuble-'hnnnng
H Gheok port coaneallons. oparaling pressure and
arth H
Farthpanmect | presnipeion Ll vallage. Il armature donss not pull In chack lor short

alrcult or call burn-out. A ymnnied armalure pn AG
versiona causas coll ovarhanling.
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Change Preset Mode

Selecting the
List to Display

On Title or Data

‘\‘_s.bperator’s Guide to Change Preset Mode

“This 2-page guide contains condensed PRESS 'gg >

instructions for machine operators on how
to use Change Preset Mode. It assumes , o e
the DV-1000 installation and |{SetPoint
programming are compiete. Actual

To enter Change Preset Mode, justpress |14 Alarm

the Change Preset Key on the keypad. - B
The User-titled Presets will appeatr. Lo 'Alarm

2 AAGAanen e

5 6 n a3 2107 65 a3 210 DFm

3

B

Three change preset lists are accessible in & circutar list. Refer to the figure below.
Upon entry to Change Preset Mode, the first display is automatically the User—titled @
list. From there, use the Right Arrow and Left Arrow Keys to move tothe timertitles ™

and counter titles displays. o
Cursor Position _
PRESS PRESS o
USER DATA N :
E)J 4 TITLES § - . [(T] e
La¥zmeg D open \ o
 COUNTER.  DATA
s TI:}EQ B s
L -
<¢ -._.____#_./\/7 @
1656\?101&"’-&‘!?10 :;l$54371n1554311n @
Cursor Positioning Press the Enter Key to toggle the cursor — i
between the title and data fields. Whenthe . - ES jj]
cursor is in the data field you are ready to Title togales Data &
edit the data. Position ™ 9g'es _ Position
_ ' % - &
NOTE: If pressing the Enter Key does not [ ¢ e L 0000
move the cursor to the data position, |~ e t Polnit ¢
access to change presets is locked. You |2 Ctua Lo
must first enter the correct password (see | : ‘v 2 3 0:2 ¢
next page}. _ RAEE 3 st »
i

755432_10755(3'321‘0

WARNING: Changing the preset value on the disr!ay immediately changes the L
value in PLC V-memory (the display Is not buffered). Equipment damage or -
personnel injury may occur from lmprorer use of this mode. Be sure to pause
a moment after each keystroke to allow for the DV-1000 display update, so that ¢
you are viewing current values of Change Preset variables. ' %
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¥ \flllng Through To scroll the display window downward or
.Ange Presetl upward through a selected list, position
ists the cursor over the title (use the Enter Key
to toggle its position between the title or PRESS
data. Then use the Plus (+) and Minus (-) T s toba

Keys to scroll the display. | o l B R 100008
o et FNEREIE B0

~ Gursor Position <

?_;.1\_?93 _ooou
PR 10, 0000

Rll 0000 PRESSH‘:
;'i‘Ri 0000_;3 EEI\/

7 6 5 4 3 21 0 7 6 5 4 3 2 10

b e CE: SR Y

Changing the With the cursor in the data position, use | | —n

Preset Value the Cursor Right and Cursor Left keys to PRESS | € I OR [ s ]
move It among the four digit positions. - Digit Positions
Press the Plus (+) Key to increment a —{I ; ‘
digit, and the Minus (-) Key to decrement l v 2300 i34 j| :
it. The range of input change is fromooog |-~~~ =~ A21
to 9999, BCD. Incrementing past 9 or PRESS

decrementing past 0 carries to orbarrows T TR
from (respeciively) the digit(s) to the left of OQOO h r"] [-+I — 9999

P ) _ the cursor paosition.
\ N .
b ' , . cea [TEE] O[T
nlering a To enlerapassword, pressthe Options Keytoview  PRESS [ger] [~ |
Password the Options menu. Press the Plus (+) Key to move _
the cursor 1o the password option. Then press the il oprrom ‘o
Enter Key. Use the Plus (+) Key and Cursor Keys ; ’: S : o :‘ SRR
to Increment the password code to the correct 5 ,.,1:3\4 EQK,ZMM
value. Then press Enter. : R N S N R R A
" PRESS [Bw” PRESS [+ | and [ €& ] PRESS [nr
(as needed)
f :Phéu:swioll( o _ | Ep.«séu'wo-an - LAY bwuﬂn MU
RIS sooo i o 152”'3?43 : Toa s
.';bbzqszjlu'llnsaJJn.u 1‘uun.32:-01;154:l:j:o "h5lJh2:lf'7f-54"’_i’m'-"-

For correct password entries, the message “PASSWORD MATCH" is briefly
" displayed. The DV-1000 returns io the previous (Change Preset) Mode Incorrec.t
passwords yield the message “WRONG PASSWORD".

Locking Access to  |fyour DV-1000 setup requires a password, you can PRESS | gg&g-:l' BNT J
Change Presets lock access again afler changing presets. Just e -
‘ follow the instructions above for entering a

password, but enter "0000" for the password. The
message "PASSWORD LOCKED" confirms your S :
action. Now access {o changing presets is locked. B N S AN I

PAYE ORI LOCKL
: ; 0o0OnUu

e’
,




1/13/90

Eﬁ}&\ﬁw

oy

Page 2

03200

V7620

K1035

V7722




1113780 240 7206
8PO : ] _
5 — i. o [ K10
L.
louT
- V3000
I
5 V3001
louUT
- V3002
SPO LD
6 —] }"’ " T K60
‘ ‘ BUT :
V3004

;SPO - ' LD

¥ { e e eipen : — e K24
. : ' I ouT

V3005

SPQ 5 — —_
& | i K365
1 T T
5, : ' V3006
W :
SPa - T CNT Gl
A KSo
CT10
|
X1 C300 ' iR =
0 = A K600
SP3 X4, : CNT 74
R . ‘ V3004
- CT4
i i
| I
| T4 ' CT CT5
12 b V3005
15
| 1
1 |

Page 3



g )
i

1713480

13

14

15

16

17

18

19

20

21

23

Fage 4

240 7208
FTS_ f I
! V3008
CTe
- = e - —
X1 T C300. C300
| || —}— { SET )
X0
| |
1 I
CT8
— |
cT2 C300
L] - -~ RST )
X2 X3 co
— b1 | { out )
co
m,.._| [,.._w
co X3 7 )
| }- ~ | mo e e mm e { L OUT )
C300 CTO Yo
E = - -{ our )
C300 CTOo . CT1 Y1
—] | || = e e OUT )
C300 CT1 CT2 Y2
[ - { | e e ( our )
C300 Ys -
—— | { out )
1 .
i T S P UL
1 | | I -t} | I Vaono
cT2
- R
C300 CTD CT10 CT1 X4 [ENT BT
; l'— J| i f : ,—i/ S esmnaasine I Sannai e — V3001
CT2
[ -




1/13/00 . a 240 7206

rlzaoo Ic:T1I . CT2  cTI0 *4 CNT T et )
24 1 I'"'" 1 P | | . T V30072

___,._I |__ e e o+ et o e e e tmeriom s et we +

T
e

Page b



1113/80 : ‘ 240 7208

c300 SP4 ' T
25 _ﬂjﬂ,!rm,_wm“4 } o e - K6 )

£
v
A\

W A - b

s

Ko

hiE
i K7

MOVME
- : V2100

K20202020

LDD

ouTD
} V21086

—

LDD

¥20202020

OUTD
1B V2104

ILbD
1 K20202020

|loutd™
: V2110

ouTdD

\\&\&W" ' B , ’ oo

[LOD

) K20202020

ouTD
B V2120

LDD
: K20202020

oUTD

- V2122
['__[36"“7“"”“‘“’“““ .
- K20202020

) | | C Ut
.. . ¥ V2124

Page 6



1/13/90 - 240 © 7208
T

K20202020

ouTD
) V2126

(.DD
K20202020

SUTD
i V2130

1L.DD
| K20202020

oUTD
' Tv2132

LDD
K20202020

DD
. - K20202020

ouTD
V2136

PP S O PGS

) | €300 SP4 cTo . I S
2 | f— A ‘ cTA0

, €300 SP4 cTO CT1 . o T T
o7 . o

M
!

28 [ b e bt —w[ cTh2

ouUT
V2004

Page 7



- 113/90
20
30
3
32

Page 8

240 7208
C300 SP4 N R ——
| { Ke

D
: Ko
e T
i KA
| MOVHC
V2100
c300 SP4 cTo i)
i e e ey 8
LD o
i KO
LDLBL
- K2
MOVMC
. V2110
C300 CcTO CT1 SP4 i) -
ma e B e e A - Ke
P
' KO
s
I.DLBL
. K3
[MOVMC
. V2110
€300 CT1 SP4 CT2 (D"
—] | 1 1 {1 e K6
LD
1 KO
LDLBL
K4
MOVMC
- V2110




1/43/90 ' : 240 7206

X4 SP4 ‘ A — _
B A | 6
LD
T KO
(DBl
B K8
MOVMC
V2130
LDD
K20202020
OUTD
11 V2134
DD
’ K20202020
ouTD
N V2136

)

Page 9



1/13/90 : ' 240 7208

X3 x4 'SP4 B
3 || K10

LD
’ KO

T
1 K5

MOVMC
’ V2120

LDD '
l K20202020

oUTD
1 v2126

=P

K8

D
1 - KO

LOLBL
1 i K8

MOVMC
) V2130

. | [[oD
o) | | i K20202020

%ﬁﬁy L ' . ’

ouTD
" T V2134

LDD
] K20202020

ouTD
Ny V2136

Page 10~



1/13/90

35

7206

K20202020

oUTD

V2134

LDD
K20202020

ouTD
V2138

K20202020

@% ) 3

K1

T

1

ACON

a8

DLBL
K2

BACKWASH

ACON

a0

' pLBL
K3

42

FILTER #1

ACON

' BLAL
K4

Page 11

FILTER #2




1113/90 . 240 7206

l  |acoN
44 l _ ] FILTER 43
bl
KS
" ACON
LOW LEVEL
BLBL
. K6
ACON
48 | ‘ PUMP ON
el ]
LY
‘ AGON
50 - - l SERVICE
DLBL
< ) iy
@\‘Xn ’
DR
- ACON
52 | PUMP OFF
53 : = _ ( NoP )

Page 12



o

i )
e

W




P

o

e \

Reliable, Corrosion Resistant Chemical Pumps

INSTALLATION AND SE_RWCE MANUAL
R _ /40”(5"“‘" 44 60 0

Y
Pt
6 b
o“‘”y
e \ﬂl v
SEQUENCE 3000 PUMP , PORT SIZE:_ 1%2" Intake and
TYPE: Straight Centrifugal %" Discharge
HORSEPOWER AVAILABLE: 1/4, 113, MATERIAL: 30% Glass-Filled Nory!
12, 3/4,1,1,, 2, 3 o . OPTIONS: Stainless Steel Seal With
MOTOR: NEMA C Face, 56J Viten, Impenetra Seal, Stainless

| . ~ Steel Hardware, Pedestal Mount
# _

¢

CEw TN

;. ) WARNING: Please Read Completely Before You Install or Operale Your New Pump!
Never Run Pump Dry — Never Reverse Rotation
Never Exceed an Internal Case Pressure of 100 FSI,




We congratulate you on your choice of the Sequence 3000 Centrifugal Pumpt It has been
carefully designed using the advantages of ioday’s lechnology and carefully constructed to
give you excellent dependability.

To insure proper performance, we urge you fo carefully follow the instructions in this
manual. If you have any questions, call your nearest distributor or M.D.M. for assistance.

PUMP END ASSEMBLY
. 1. Clean and inspect all pump parts (O-ring, seal seats, motor shaft, etc.).

2. Apply sealant in bracket bore hole (and around seal case for SS seals), accotding to
sealant instructions. We recommend using Gasgasinch. Nole: For S8 seal, chamfer the
edge of the bracket bore hole to accomodate the radius under the seal collar.

Press seal body into bracket while taking care not to damage carbon graphite face.
Place slinger (rubber washer) over motor shaft and mount hracket to motor.

Carefuily lubricate boot or O-ring around ceramic piece and press inlo impeller. (If
ceramic has O-ring, the marked side goes in.) Note: Use glycerine for ERDM.
Sparingly tubricate carbon-graphite and ceramic sealing surfaces. Water, glycerine, or a
light-weight machine oil may be used, depending on the elastomers used in the pump.
Do nat use silicon lubricants or grease! :

7. Thread impeller onto shaft and tighten! If required, remove motor end-cap and use a
screwdriver on the back of motor shaft to prevent shaft rotation while tightening. Replace
motor end cap.

8. Electrically, connect the motor so that the impeller will rotate CCW when facing the
pump with the rotor toward the rear. /ncorrect rotation will damage the pump and void
the warranty! For 3@ power, electrically check rolation of impelfler with volute disassembled
from bracket. If pump end is assembled and rotation is incorrect, serious damage o
pump end assembly will occur even if the switch is “quickly bumped.” If rotation is Incor-
rect, simply exclhiange any two leads.

9. Seat O-ring, in bracket gland and assembis volute to bracket.

10. Install drain plugs with their O-rings in volute drain holes.

@ AL

Uiga e !

VOLUTE O-BING

BRACKET
' @ @@ IMPELLER
FIGURE 1
DISASSEMBLY |
1. Shut off power {0 motor before disconnecting any electrical wiring from the back of the
motor.

2. Disassemble the bracket-motor assembly from the voluie, by removing the six-4" cap
screws. (The volute may be left in-line if you wish.)

3. Remave cap covering shaft at back of motor and with a large screwdriver, prevent shaft

rotation while unscrewing impeller,

Remove ceramic piece from impeiler.

Detach bracket from motor. _

Remove carbon-graphite seal from bracket by pressing out from the back. Do not dig out

from the front!

S




i)
%%w

INSTALLATION _
Please read carefuily! When properly instalied the Sequence 3000 will provide dependable
trouble-free service, ' _

1. Locate pump as near the source to be pumped as possible. A flooded suction situation is
preferred. The pump is not self-priming, therefore, if the fluid level is below the pump, a
foot valve must be installed and the pump primed prior to start-up. (Figure 2)

2. Mount motor base to a secure, immobile foundation.

3. Use oniy plastic fittings on both the intake and discharge ports. Seal pipe connections
with teflon paste. These fittings should be self-supported and in neutral alignment with
each port. (i.e. Fittings must not be forced into alignment which may cause premature line
failure or damage to the pump volute.) :

4. Never restrict the intake. Keep both irput and discharge lines as free of elbows and valves
as possible. Always use pipe of adequate diameter, This will reduce friction losses and
maximize output, : :

5. The Sequence 3000 is non self-priming! It must not be run dry! We recommend a flooded
suction instaliation. ‘

N | |
?-kli VALVE A A A
FLOODED
SUCTION
R 1 = % i - V e ———
PUMP ™)

AN AL A_A AL

WARNING: DO NOT RUN DRY!
FOOT
VALVE

FIGURE 2

=W

ELECTRICAL HOOK-UP .
All electrical wiring should meet state and focal ordinances. Improper wiring may not only be
a safety hazard but may permanently damage the motor and/or pump!

. Check that supply voltages match the motor's requirements,

2. Check motor wiring and connect, according to instructions on motor, to match supply
voltage. Be sure of proper rotation! (Refer to pump end, assembly instruction #8.)
Improper rotation will severely damage pump and void warranty! ,

Power cord should be protected by conduit or by cable and be of proper gauge. It should
be no longer than necessary. ‘ .

Power should be drawn directly from a box with circult breaker protection or with a fused
disconnect switch, ,

. Always switch off power before repairing or servicing pump and/or motor.

wn




MAINTENANCE

Lubrication:
Motor - Lubricate as per instructions on motor.
Rotary Seal - Requires no lubrication after assembly.

Pump must be drained before servicing or if stored below freezing lemperatures. Periodic
:oplacement of seals may be required due 1o normat carbon wear.

TROUBLE SHOQTING AID
Motor Wilt Not Rotats -
1. Check for proper electrical connections to motor.
2. Check main power box for blown fuse, etc.
3. Check thermal overload on motor.
Motor Hums Or Will Not Rotate At Correct Speed
1. Check for proper electrical connections to motor and proper Lord size and length,

“’3‘{““ .
B

2. Check for foreign material inside pump.

3. Remove bracket and check for impeller rotation without excessive resistance.
4. Remove pump and check shaft rotation for excessive bearing noise.
5. Have authorized serviceman check start switch and/or condenser.

Pump Operates With Little Or No Flow
1. Check to insure that pump is primed.
- 2, Check for leaking seal.

3. Improper line voitage to motor or incorrect rotation.

4. Check for clogged inlet port and/or impeller.

5. Defective check or foot valve.

6. Check inletlines for leakage, either fluid or air.

Puip Loses Prime
1. Delective check or foot valve 3.
2. Seal leaking.

Motor Or Pump Overheats

Inlet tine air leakage.,
4. Fluid supply low.

1. Check for proper line voltage and phase, also proper molor wiring.

2. Binding motor shaft or pump parts.
3. Inadequate ventilation.

4. Fluid being pumped should not exceed 184°F (90°C) for extended petriods of time.

MULTLDUT! MANUFACTURING, INC.
LIMITED WARRANTY

This product is warrantnd 1o the pu-cheser 1o be Iree of detects in contruc-
tion and workmanship et the time of purchase. In tha evenl this product
maffunctlions wilhin one year from the dete of purchase, the sole ablgatian ol
MULTI-DUTI MANUFACTURING, INC. {herslnafter raforrad 16 85 MM} wili
be to replece or thake this praduct capable of belng operated for ordinary
purposas for which the product Is used without cherges for labor and paria 1o
the nurchaser, and subject to the lotlnwing condilions:

1. The msifunution is proved attributable to a defect In construction or
warkmanship, incleding rapalts pertarmot under this warranly. Maltunétion
lor any other torson—~including but not fimited to misuse, nagligsnce, accl-
deni. or tampering with parts, [ncorract wiring, or Improper inslallation—wili
npl be ramedied under thls warranty,

2 ‘At warranly repairs must be perfarmed by MDM. Purchueser must relain
ha purchase receipt and present il wilh 1his cartlficate as proof of ownarship
and entitlement 1o warranty repairs. Unauthorized repaire wili not be compen-
sniad by MDM, gnd are not the reapoensibllity of MOM, and if such rapairo
damage the product, such demeges in not remadiable under this warranty,

3. Purchaser shall hesr all shipplng), packing, and Insurnnee costs snd all
other ¢ osts, exclvding labor and paris necesssty to eliectunte repairs under
ihis warranty.

4. Purcheser shall also retaln and present to MDM evidence of purchaser's
compatibiily tesin under aciual npersting condtiions.

5 Parindle check-ups are not covared by this warranly,

€. Tivs warrandy la In Heu of all alher express werrenties which now or
ftemafler might othorwine arlse wilh renpact to tis producl. Any and all limited
warranlies, including the werranting of marchsniabliily and fitnass tor partioy-

ler purpose, shatl have ko grester durition than the durstinn period of the
oxprens wrillen warranty appticable {o this product, snd shall terminnte auto-
maticnity the explration of such durallon period, Some statas do not sllow
limilations on how long an Implied warrsniy Intta, 0o the above limiinilon may
not apply to you. No aclion shall be broupht for bremch of eny implied or
axprens warranty afiar one year subsenuent 1o the axpiration of tha duration
parioed of the enprest written warranty,

7. Incidentsl and consaquent|sl demnagen caused by maltunction, dafect, or
otherwioe, and with respuct to breach of any exprare or Implisd warranty, are
not the respanaibliity of MDM, and, 10 the axlen| pormitied by inw, are hereby
excluded bolk for propersy damage and, to the axtent notunconsclonahte, tor
narsonal Injury damage. Some states do nol allow the axciusion.or limilatien
of Incldenis! ar coneequoniial damages, $o thie ahove Himitmtlon or exclusion
inay not apply to you,

8. This warrenty dnes not apply to any mattunction arising wul of BRY
application of this produit ather than nosmal use, unloss sush application Is
upon request spacilically appioved Jn writing by MDM,

9. Theprovisions of this warrnnty ara severable and if any provision shall be
deemed Invalid, lhe remawing provisions shall remnin in ful force and oflect.

10. Rights undar this wanienly are not assignahla withoul the express prior
consend in wrillng by MUM and, regardlass ol the larms of such consenl In
welling, such assignee shall have no greater righls than his assignor had
against MDM.

-

MD.M MFG., INC.

14140 Live Oak Ave., Sulte A
. Baldwin Park, CA 91706
A Phone (018} 960.6327

FAX (818) 960-7648
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IONAC® C-267

QR Sk Al 2 INC (HYDROGEN FORM IONAC C-249)
-:'.!fe

COCURRENT STEPWISE H,S0, REGENERATION

T L O R e N L

CSYRROT CHEMICAES THC. )
RIPMIMGITAM ROAY POBOX 06, BIR MINGHAM, NEW JERSEY 0RO1E (A0 893114

[ U TP A . e Tl et i te ST

JOMAC C-267 is a premium grade cation resin (hydrogen form ol IOMAC (-249) especially suited for the cation removal
slep in high purity waler demineralization, Produced from crasslinked siyrene-divinylbenzene polymer and classed as a
strong acid cation exchanger, IONAC C-267 possesses high exchange capacity combined wilh exceltent stability. 1 is
supplied in fully swolten molst bead formand confainsa minimum amount of fines [~50 mesh size} — minkmizing pressure loss
in column operation, ' ‘

IONAT C-267 may be regenerated with strong acids. 4 TYPICAL CHARACTERISTICS W
aueh as suluric, hydréchloric or even nitric to operate the i ) :
ealinn exchanger in the hyd-ogen form, ' Hydrogen Cycle Operation

- Polymer Strouchuse .. .. Crosslinked styrene/

Many variables affect the operation capacity and per- - divinylbenzene

Inrmance of IONAC C-267, sueh as: Functions! Struelure . ... vt iir it e RfSO;-w
Form (Physlcrl) ...........ocoinns (e rreaaes Spherlcal beads

«  Acid Regenerant Levels Form (lonie), as shipped ... i e H+
»  Acid Strengih Screen Size, U.S.Std.iwet) .. ... oci e PP .. 18-50

* Type ol Acid Paricle SIZE ...\ 12+ .35 mm
Total Capacity ..o it i Volumetrit: 1.8 meg/m)

*  Acid Comtact Time Woeight: 4.9 meq/gm
» RBed Depth of Resin Column Swelllng{a* ~H*) ... i 5-7%

»  Composition of Irluent Water REtENHON ... ...oi vt iareermniaaaaaes 49 . 54%

e Ratio of Cations Moisture Comtent, as slipped ... ...l 49 . 55%

pH Range {SIBBIMY) ..o ... b-14

* Alkalinity : BOIIBIHIE oL oot eee ettt Insoluble in &l
common solvents

= Maximum Leakage Permissible L Approximate Shipping Welght ......o.ooooeaniiconnnns 50 th/ctt, ft.
‘ (800 gm/l)

Fnch of these variables must be considered in rating the Standard Packaging ........ 7 cu, ft in polysthylens lined fiber drums
insin oparalion capacity. : i

The characteristics, design data and raling curves of
IONAG C-267 given in this bullatin will provide the guide- SUGGESTED OPERATING CONDITIONS
lings in determinipg appropriate capacity and operational :
raling ’ : . 1.5, Untts Meltric Units

o 0.

IGHAC C-267 is produced and specially purilied to meet Meximum ON"""’:empmm" 28“.': 140°C .

R . Minimum Bed Depth” ............ 24 60 em

the tequirements of paragraph 173 25 of the Food Addi- .

tivns Negulations of the !‘ D A. Il has also been approved Standntd Operating Flow Rate ... 2 gpm/cu. 16 I/hr!

by he nat Inspeclion Division of the U.S. De attment of Dosign Rising Space ............- 50%-16% . 50%-75%

i eatinspecio e ol parimen Backwash Expansion ............. E0%-T75%

,g”m'l.!"re {or use in the treatment of water for. meat ROGEREIANE ... vvvvsseeeeeneens HyS0, Hel HNO;

packnging plants IONAC C-267 also meets the stringent perceni Concentration 0.5-10% £-10% Ch.6%

spocilications for extractable limits setby the French Min- [ 70 0 T )

istiy of Health for cation exchange resins used in potable

waler supplies and for food induslry uses. Regenerant Fiow Rale .. .......... 0.5 gpmcu. ft. 4 17hi |
Regonernnt Injectlon Time ... ... 30 mintten 30 wilnutes

The axcellent qualities of IONAC C-267 make it highly Stow Rinse Volume ............... 20 gaicu. 1. 27 MHBY)
suitable for non-water appications such as: solid cata- ~ | S1ow RlnseRale e @ regen. flow tate.
lysts, pharmaceutical processing, metal recoveries, Foat Rinoe Role ... @ sarvice flow rate

Fnst Ringa Volume ............... 30 galcu. i, ANlBY)
The data presenfed herain are applicable lo hydrogen INFLUENT LIMITATIONS
" eycle oparation of IONAC €249 strong acid gal type calion Maximum Free Chlorine ..o 10 ppm
exchanger. Maximum Turbhdlly ..o . E NTU's
) Far éodium cycle operation of IONAC C-267 see * Fo_r high total sotidn water o1 whete effluent guality ts critical. 30" {76 cm)
IONAC C-248 Bulletin, | . minimum bed depth racommended. J
. _ .
v fpete Lhpragnare ool pateafinformetiogr phiaiaed by b s el o CoEe e st bt e Limph
vy ey g oo iater W raeonpnead fial fho v o sie e e g wom b ey T e s ey eepdfunent We
(TR sl bt g ey iy ey postongt PR LIRTET2 TETARIRTY LAV AEIET] E FENR R ! -4

e et re A s s n s bmwe e e e b ~ e s eyt de )
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SQUARE D |

Augusi, 1992

instruction Bulletin | Raleigh, NC, U.S.A,

i Differential Pressure Switches
Type/Tipo/Typ GGW, GHW, GJW
Class/Classe/Klasse 9012 | Series

USE LIMITATIONS

Pressure Ratings | N CBT E

T g it

If the pressure actuators are-exposed to sysiem or surge pressures
greater than the maximum pressure rating printed on the device
nameplate, leakage from the actuator and/or a change of operating
set points may result. &
g

Maximum Allowable Pressure is the maximum pressure, including surges, to which a
pressure switch may be exposed for brief or extended periods of time without altering
the performance characteristics of the switch. For types GGW periodic retorquing of
actuator mounting screws 10 8-10 in-fh is recommended.

1

NOTE

(m) r') . B of the swiich. For maximum mechanical lile, maximum system

g -

pressure appiied on a continual basis, including surges, should not
exceed maximum stated range. The mechanical life of any
diaphragm actuated switch will be decreased if pressure exceeds
the stated maximum range vatue. The mote frequent the application
and the greater the value of excessive pressure, the more
diaphragm life will be decreased.

Temperature Ratings These devices are continuous 1se rated as befow, provided that the media fluid does not
: freeze and the conditions of application do not give rise 1o the formation of frost or ice
inside the pressure swifch.

Table 1
Coee Ambient Pressure Media
C F c F
Minimum 25 -10 -25 -10
Maximum +85  +185 +120  +250
Use on Steam Do not use directly on steam in excess of 15 psig (1 bar). Indireet use may he
) ; accomplighed by attaching a minimum of 10 feet of capillary tubing hetween the steam
source and the actuator, Class 9049 A7 is reconmmended. This permits use on steam up

to 250 psig (17 bars) subject io maxisnum allowable pressure and (einperature ratings of
the switch. '

© 1992 Square D All Rights Feserved

Pressure on a Ewltch during usé-shoutd be within the stated range’ + - . -



Bulleiin No. 65013-009-32B
August, 1892

NOTES:

1 ACILAION ASEEMBLIES 5. 6 AIE FAGIOINY AS
HEMRLEDUNITS AND AMIHOTHEFPATRABLE N THE
CIELD, SEE HEPLAGEME N1 PPAAD ST IR PART
HIBABER €1 RIEFLACERT M1 AT

2. DIFFERRENCE PRESSVAR ABJKISIMEN | ASIERNLY
A IBNCH FELDRADALAC ZAEHT DOBGH AT IRART
TOREMOVE .

A WARNING

%i'?:\“,w,) S e U HAZARDOUS VOLTAGE .
CAN CAUSE SEVERE INJURY OR DEATH

To reduce the hazard of electrical _.tihock always disconnect power
from the circuit before installing the pressure switch or exposing
the electrical terminals for maintenance.

Per ridurre il pericolo di infortuni da shock eletttico, prima di
installare I'interuttore a pressione o primi di accedere ai terminali
per manutenzione togliere sempre tenstone dal circuita.

Um die Gefahr ven Stromschlagen zu mindern, vor Einbau das
Druckwachters oder Ofinen das Klemmendackels zu
. Wartungszwecken die Versorgungspannung abschalten.

Avant toute inlervention sur ce materlal, couper I'alimentation
electrique de Fappareil afin d’eviter toul risgue d'electrocution,

ANTES de instalar el interruptor a presion o ANTES de exponer las
terminales electricas para daries maintenimiento, DESCONECTE LA
ENERTIA y reduzea el peligro de una scbrecarga electrica.

MOUNTING It js not recommended o moutt the switeh by its pressure connection only. The hules
' identificd as “M™ are for surface mounting the switch, When conneeting the switch 10
the pressure system piping, tun the switch onto the pipe using a wrench on the

hexagonal body of the actuator. Do not apply leverage through the switch housing.

; For type G¥W. the standard pressure connection is 1/4-18 NPT, the dryseal thread

, ) : should seal against a new exiernal 1/4 NPT thread withoul the use of sealing tape or

g, 7 compounds. Allernate pressure connections inclnde: Form Z for GGW only which is

e 1/4-18 NPT exiernal thread, Form Z16 for GGW only is 1/2-14 NPT external and 1/4-
T I8 NPTF internal thread. Form ZI8 for all G¥W is 7/16-20 UNF.2A,

Page 2 © 1992 Square D All Rights Researved
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NOTE

Do not plug the 1/4 inch diameter holes on types GHW an.c! GJW.

Class 9012 Type- G pressure swiiches are suitable for #12, 14, 16 AWG or 1.0-2.5mm solid

- or stranded copper wire., Tighten terminal sereivs 10 6-9 it ((17-1 Nm), They are not
suitable for use with alwuinum wire. Grounding (carthing) provision is located from-center
in the mechanism enclosure and marked (),

The single pole, double throw snap switch contains twa (2) double break elements (1 N.O.
and I N.C.) that must be used on circuits of the same polarity.

Thedotible pole, double throw spap switch contains iwoelectrically separated seis of contact
elements allowing useoncircvits ol opposite polarity. Each set containstwa (2) double break
contact elements (1 N.O. and I N.C.) that must be used on circuits of the same potarity.

Form G17 and G18 neon pilot lights are suitable lor 120 volts, Form G19 and G20-are neon
pilot lights suitable for 240 volts. Form G2 | and (22 are LED circuits suitable for 24VDC,

© 1992 Square D All Rights Reserved
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“ET POINT

REPLACEMENT PARTS

Wi

MUSTMENTS

Difference Pressure
Adjusiment

Differential Adjustment

COPYRIGHT NOTICE

Page 4

“EASE NOTE:

-

‘The pressure switch is sef al the factory (o the aperafing point(s) matked on the ontside ol
the mechanism housing. 1t is good practice to evele the switch to determine actual aperating
points belore proceeding with readjustment. Refer to the llustration en page 2 for Tocation
of adjustment. -

fn arder for the switch (o operate, (he pressine applicd o the Y actiator soust always be
greater than the pressure applicd to the X actuator.

The difference pressure adjustment for alt types GGW. GHW . and GIW is used o set the
operating point on decrcasing pressure difference and must he set first. To increase the
operating point on decreasing pressure, with the switch iounled as shown inthe iustration
on-page'3 and facing the switch, place a flat bladed screwdviver in the slots of range
adjustment mut (A) and rotate from right 10 lefl.

An independent adjustment of the sel point an increasing pressure difference is available.
This adjustment must be performed after the decreasing pressure dilference set point has
heen adjusted. Turn adjusting serew (B) clockwise (o raise the set point on increasing
pressure difference. The' decreasing pressure difference set point is not alfected by this
adjustment, '

Note: When ordering any of these replacement parts, Class, Type. and Form of switch on
which the replacement is to be used must he specilied with the order,

Table 2
Iltem Description Class Order Type Form  Used On
1 Snap Switch Asseinbly 9998  PC 313 Types 1. 4
9988 PC 314 Types 2, 24

2. - Diaphragm Assembly 9998  PC 232 P, P2 01, 04, Q14

only {») GGW-1, 21; All forms

_ except 01
3 Diaphragm Assembly {y) 9988  PC 26 GGW-1,21
4 Diaphragm Assembly 9998  PC 267 GGW-4, 24
5 Diaphragm Acluator Assy 98998 PG 177 GHW-1, 21
6 Piston Actuator Assy 9988 PC27C GJW-1, 21
7 Cover Assembly - 9998  PC 302 Class, Type, Form. 1o be
: printed on namsplate must
be included in order

] Pilot Light Kits auss  PC 303 G17.G18 For replacement 120 V

9998  PC 304 G19. G20
0908 PC 305 G21,G22
0308  PC 306 Gi7,G18
9998  PC 307 G189, G20
0998 PC 308 G21, G22

For replacement 240 V'
For replacement 24 VDG
Field conversion 120 V
Field conversion 210 V
Field conversion 24 VDC

©1992 by Square 12 Company, ulb rights reserved. This bullelin may sal be copicd in whole er in
part, or transfersed (o any otlier media withont the writlen permission of Square 1 Company.

Electrical equipment shonld he serviced only by qualified electrical maintenance personnel. and this
document should not he viewed as sufficient instruction for those who are niol atherwise qualified
10 operate, service or maintain the equipment discussed. Alithough reazonable care his beeo taken
1o provide accuraie and mthoritative infornsation in this document, no responsibifity is assumed by
Square D for any conscquenees arising out of the vse of this material.

- ©1992 Square D All Rights Reserved



FUrnmas Replacement Parts 14-GEP

N\ February, 1992 ‘ Starters & Contactors Class 14 & 40
Supersedes tssue of 00, 0,1, 1P & 1% 14BP, 14CP, 14DP, 14EP,
December, 1083 : ' 40BP, 40CF, 40DP, 40EP

il
ltem Part-Deteription Part Numbar ftem Part Dascription Part Mumhar
A Contacts & Spring, One Complete Pole LY Ovarlead Relays (includas baseplate)
- Power Pole Size 00 75BF14 Melting Alloy Size 00-1 I Pole  48DC11AAJ
0 75CF14 {s1d ) 3 Pole 48DCI1TAASZ
1 75DF14 Size 194 1 Pale  4BECI1AAS
marlock Pol 1P & 13% 75EF14 3 Pole  4BEC31AA3
nterloc ole . . . .
{includes spring retainer) " All Slzes  75AF14 Bimetal Size 00-1 1 Pole 48DCI7AA3
. : 3 Pole  48DC3I7AAZ
B Cross Armn (less contacts)With o ,
Cross Arm Springs 75P1000 Size 1% 1 Pole  4BECI17AAZ
D Cantact Board Cover D29079001 ' 3 Pole  4BECI7AAZ
K Coll Arnl:» Comp» Size 00 t Polz  4BDCIBAA3Z
60 Hertz 50 Hertz Bimelal 3 Pale  4BDC3B8AAJ
120v 110v 75D073070F Size 1 ¥ 1 Pole  4BECIBAA3
110-120v/220-240v 110v /190-220v 75D73070A 3 Pole  4BEC3BAAJ
220-240v /440-4B0v 190-270v /380-440v  75D73070C N Melting Alloy Overload Kil - NO Contact 4BACNO
550-600v 550v 75D73070E .
For other voltapss specify the numher stamped
\ on the cail.

I. -
v ; 7 NOTE: When ordering replacement prrts, give catalog number of conral and part name and number.

Furnas Electyic Company 1000 McKee Street, Batavia, Illinois 60510



— ' SINGLE PHASE STARTER
FURNAS ELECTRIC COMPANY, BATAVIA, ILLINOIS 1 IISE_COPRER WAE ONLY
TRiAOG NumetR T T MOIRCATIOHN Ty e
CATALOG AUXIJATEY CONTACT NORUALY OPEW,.. 49ANFO WIHIG_DiAGRae
+ c .
14CP12A MILARY CONTACT NORUALLY CIOSED 43:;(}: . Ty
R - - HAND-DFF—AUTD SELECTOR SWITCH,, . 495PSE1
MAGIT T €Il RATING PILOT LIGHT (120,240,480 & 60OV), A249E9 [
. START=510P ~PUSHOU TTON.....cco. - ARSHFES "
E TED CONNECTIONS H
vours _ HERTZ NSRRI FOR SELEGIOR TROUMD 1UB RI1 WEETS !
’ HEATER ELEMENTS FOR TYPE “H” s:::cu TSA s%ma:n 223 :
————— ————— . 1
)MELHNG ALLOY STANDARD TRIP RELAY :’ - AUD - HaD i TR o f
- [T e N WINE RANGE
iers shown in l}_le ta- Full Losd Hestar M"x';l:l. : O-4-0 0 I 2=14 AL-CU NUUGER :
provide & MAXIMUM  ppoyor Ampr. Code Gt K1) (c)_GiMY  1[2 CONDUCTOA 19078 ) 75001 !
g rating of 195% of g7 TRl Me. A"“: i et I 3 CONDAICTOR [4§028150001 '
the woter nameplate !ﬂl- : mps 24 1 3 !
peees, which i sustable DUN VOLTAGE COL COHNCCTIONG ' v
{nt &0 . motors. For all 47 A2 Hi 2 -
HICH ow
other motors selrct heal. 53 ¢ .57 H4 2 —ﬂ—ﬂ H ](j:h—d:ﬁ orIALE OVERLDAD
ers one code number SR 43 HS 2 4_____1?___"'___ VoA TAGE ! RRVAY
lowret then spacified in 64 70 Hb 3 COMHECTIONS FOR CONNECTIONS FOR REMOTE :
the table, which give & ¥al 27 H? 3 REMOIL TWO WIRC AUMMATIE SwIlCH USCD
masirum drip raling of 78 85 ns g CONTROL Wl SELECTOR
apprayimadely 1E5%., Bo 25 ? | | | Sl
" 96 106 MID 4 L‘E‘l_"”"“”_ ! Li"' bogea HOBS: -
The }:;unr:;lainu:'irgﬂ né }?g : :ll?s n:; : 3 tale 2n § A MAXMUM O 4 HO OR WG AUXKIARY WTERLGCKS WAY HE SUSPUIED AS
any . . .
amhinrm is 25°L grester 3 1.50 H13 bl
:1'.‘.‘..:":1'-:- llnww ﬂwﬁue o : 5? e Hia 5 FONLA TCRUIHAL WRING 7. FI SEPARATE CONTROL VOL TAGE “SOURTE REMOVE JUNPER AT AND
mplar amprres shown in 1.64 1.80 H1S 4] zk TCROUL (Ly-~in) jmeL (CIJ.____M‘)') ggm:gtl gg&cmf}fo ‘m 9:25;%"”5% CONNECT SOURCE YO ™™ ON
O 1B o9 Hi& B 460 e ﬁ::;is 5 € OVERLAGD RELAY.
200 2 94 H17 [ [ Y/ I V) I &OFIAE * | FOR PROYECTION OF GONTRDL CIRCUIT CONDUGCTORS iN ACCORDARCE
tiarlers dn not provide 397 2 42 HtB B8 -3 /2 120 e WM THE H.L.C. AND C.EC.,USE FUSE KIT 4UNHZ
jentestinn from shart on 2.4 2N Hio 106 SUITABLE FOR USE DN CIRCULTS CAPAALL O DELIVERING
ity A proteciive deviee 272 a08 H7 10 ND1 MORE THAN 10,000 RM5 SYMMETRICAL AMPERES, 800
sl b provided in 39 3% H21 12 . L R A VOLTS MAXAMUM WHEN PROTECTED BY A CIRCUIT BIEAKER HAVING AN
arcordance with the 338 370 H23 12 D-O-——- v ‘Swiren HTERRUPTHIG RATING HOT LESS THAW 10,000 RUS SYMMETRICAL
NEC. and not exceed 74 414 H24 15 | Prmpmese s - AMUERES, 600 VOLTS MAXMUM.
the volues shown In the 445 466 K25 13 w el e | |wHEn PRTECTTD BY CLASS R OR “° FUSES THIS CONTROLLER 15 SUITABLE
table il shown, 4867 528 Hié 20 CONNEETKING 1 Rl I |FOR USE ON A CIRGUIT CAPABLE OF DELIVERING NOY MORE THAN 100,000
5og B.5% H28 25 FOR PLOT LicM1 1 ! IRM5 SYMUETRICAL AMPERRS, 6NOV MAXDUN,
a6 705 M1y 25 © | (F Roumm) R, SN, A, A | : .
The 797 M 30 §y 1 | DANGER: uifss cLAsS " OR *S" N'USES ARE USED THE CONTROLLER
ree g85 WM 0 MAY BECOME A FIRE, SHOCK AND CASUALTY HIAZARD IF INSTALLED DH CIRCUI
[N ? BR H32 35 CAPMBLE OF DILIVERING MORE THAN 10,000 RMS AMPERES, 600V MAXIMUM.
8 Bg e it i :ﬁl.‘lﬂﬂ ﬁ%’#ﬁ%"?."i""” TOR THERWAL MAGNLTIC BREAKERS I5 250% OF
112 125 {EL) 40 . F‘Jma MATRARS CLVERHT WATING OF FUBBt 13
126 134 H;i 12 : i s A 1505 OF MATWUK WOTOR F.A FDR CLASS RHK. OR L {TRE DELAY)
135 145 1-:37 prs [ Funes Bwctic Co. Bolmin, 1 USA B 750K OF UAXMOM BOTDR FLA FOR CLASS HX, OR L (HON-TME DELAY}
4.6 15 4 H | C. JOPX OF MAUMUM HOTOR FAA FOR CLAST J (HON-TME DELAY).
155 17.5 H38 60 | b2o221-1 IF_THE CALCULATED RAJNG IS PETWDEH STAMDARD SHIES, THE NEXT LARGER
; Rov ¥ SIZE WMAY BF USED.
;
Qi,m .
e *Maximym Reling of Fuse o
’ Time Limil Circuit  Bresker
Amp, - . N
171 D25503-2A1 )
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BULLETIN F-48

VFC Series Visi-Float™ Flowmeter

Back End
Connections Connections

Iinstallation and Operating Instructions

e SRR Y

SPECIFICATIONS

Meter Body: Acrylic Plastic Metering tube
machined into bhody

Welied Metal Parts: Slainless Sieel

Floats: Stainless Steel
Fittings: FVC
Guide Rod Holder: Mineral reinforced nvion

honded in fitting with epoxy
{(EC maodels only)

Pipe Connections: 1" N.P.T. female, horizontal or
vertical

"0O" Rings: Buna-N

Mounting Inserts: 10-32 x %" deep

Scale: Hot pressed into acrylic body

Pressure Rating: 100 P.S.1. maximum

Temperature Rating:  120°F maximum

Accuracy: - 2% ol Tull scale

Dwyer Series VFC Visi-Float ' flowmeters are available in

two basic styles, either back or end connected with direct
Jearting scales for air or water. Instaltation, operation, and
J nainlenance are simpie and require only a few common

sense pracautions to assure long, accurate, trouble-iree
service.

CALIBRATION

All Dwyer flowmeters are calibrated at the factory and
normally will remain within their accuracy tolerance for
tha life of the device. If at any time you wish to re-check
itz calibration, do so only with instruments or equipment
of cerlilied accuracy, Do not attempt to check the Dwyer
Visi-Float* flowmeter with a similar flowmeter as even
minor variations in piping and back pressure can cause
significant differences between ihe indicaled and actual
readings. If in doubt, your Dwyer flowmeter may be
returned to the factory and checked for calibration at no
charge.

LOCATION

Select a location where the fiowmeter can be easily read
and where the temperature will not exceed 120°F (49°C}.
The mounting surface and piping to the flowmeter should
be free from vibration which could cause fatigue of fit-
tings or mounting inserts. Piping must be carefully
arranged and installed to avoid placing stress on fitlings
and/or flowmeter body. Avoid locations or applications
with strong chlorine atmospheres or solvents such as
henzene, acetone, carbon tetrachloride, etc. Damage

/due to contacl with incompetible gases or liquids s not

}covered by warranty. Compatability should be carefully

i'elermined before placing in service.

7

BCapyright 1988
A
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PIPING

INLET PIPING:

It is good practice to approach the flowmeter inlet with
as few elbows, restrictions and size changes as possible.
Inlet piping should be as close to lhe flowmeter connec-
tion size as practical to avoid turbulence which can occur
with drastic size changes. The length of inlet piping has
littte effect on normal pressure fed flowmeters,

For vacuum service, the inlet piping should be as short
and open as possible o allow operation at or near atrmos-
pheric pressure and maintain the accuracy of the device.
Note that for vacuum service, any flow control valve used
must be installed on the discharge side of the llowmeter,

DISCHARGE PIPING

Piping on the discharge side should be al least aslarge as
the flowmeler connection. For pressure fed flowmeters
on air or gas service, the piping should be as short and
open as possible. This allows operation at or near atmos-
pheric pressure and assuras the accuracy of the device.
This is less important on water or liquid flowrneters since
the flowing medium is generallyincompressibleand
hack pressure will not affect the calibration of the
instrument,
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SERIES VFC
Visi-Float® Flowmeters
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DIMENSIONS
POSITION AND MOUNTING MAINTENANCE

All Visl-Ftoat* flowmeters must be Instalied in a vertical
position with the inlet connection at the bottom and out-
let al the top.

SURFACE MOUNTING:

Dritl three holesinpanei using dimensions shownin
drawing. Holes should be targe enough to accommodate
#10-32 machine screws. If back connected model, drilt
two additional holes tor clearance of fittings. Install
mouniing screws of appropriate length from rear. Attach
piping using RTV silicone sealantor Teflon* tape on
threads to prevent leakage.

CAUTION: Do not overlighten fittings or piping into
fittings. Maximum recommended torgue Is 10 ft/lbs.
Hand tighten only.

IN LINE MOUNTING:

Both end connected and back connected models may be
installed in-line supporied only by the piping. Be sure
that flowmeler is in a vertical position and that piping
does not create excess sirass or loading on the flow-
meter fittings.

OPERATION

Once all connections are complete, introduce flow as
slowly as possible to avoid possible damage. With liquids,
make sure all air has been purged before taking readings.
Once the fioat has stabllized, read flow rate by sighting
across the largest diameter of the float to the scale
graduations on the face of the device.

LNHO IN U .4, 12/88

_The only maintenance normally required is occasional
cleaning to assure proper operation and good float
visibitity. _

DISASSENMBLY:

The flowmeter san be completely disassembled by re-
moving the connection fittings and top plug. When lifting
ou! the float guide assembly, be carefil not to lose the
shorl pieces of plastic tubing on each end of the guide
rod which serve as float stops.

CLEANING:

The ftowmeter body and all other parts canbe cleaned by
washing in a mild soap and water solution. A soft bristie
bottle brush will simplify ¢cleaning of the flow tube. Avoid
benzéne, acetone, carbon tetrachloride, gasotline,
alkaline detergents, caustic soda, liquid .soaps, (which
may contain chlorinated solvents), etc., and avold pro-
longed immersion.

RE-ASSEMBLY:

Install the lower fitting and then the float and float guide,
Finally instalt the vpperfitting.and ptug being certain that
both snds of the float guide are properly engaged and the
fioat is correctly oriented. A ltght coating of silicone stop
cock grease or petroleum jelly on the “O" rings will help
maintain a good seal as well as ease assembty.

ADDITIONAL INFORMATION

For additional flowmeter application information, con-
version curves, correction factors and other data
covering the entire line ol Dwyer flowmieters, write for
bulletin F-41.

FRNO

§1-440448-00
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Recommended Spare Parts List For Sand Filters
OHM Remediation Services Corp.

Saunders Supply Site
Chuckatuck, VA

521-RA - Repair Kit (Diaphragm & Seal Kit)

521-RF - Internal Parts (plastic parts) Repair Kit for
- a Normally Open 521 Diaphragm Valve

521-RG - Internal Parts (plastic parts) Repair it for
a Normally Closed 521 Diaphragm Valve

Burkert Solenoid Valve P/N 453226F
Normally Closed Solenoid W/Manual By Pass
(#330-C-5/64-F-BR-1/4-08-U-H-000) '
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‘TROUBLE SHOOTING GUIDE

Filter
No Product Water
1. Low level in storage tank

2. Filter in backwash cycle
3. OQutlet valve held closed

-High Differential

Low level in storage tank

Differential pressure switch set too high
Low backwash flow rate

Plugged or restricted drain

Sl

Processor Display. Does Not Work

Power to the processor
Display disconnected or loose
Poor ground connection
Blown fuse

el S

System Works Erratic

1. Poor ground connection
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| TROUBLE SHOOTING GUIDE
Pump

Motor Will Not Rotate

1. Check for proper electrical connections to motor.
2. Check main power box for blown fuse, etc.

3. Check thermal overload on motor.

4. Low Level in storage tank

‘Motor Hums Or Will Not Rotate At Correct Speed

1. Check for proper electrical connections to motor and proper cord size and length.
2. Check for foreign material inside pump.

3. Remove bracket and check for impeller rotation without excessive resistance.

4. Remove pump and check shaft rotation for excessive bearing noise.

5. Have authorized serviceman check start switch and/or condenser.

Pump Operates With Little Or No Flow

. Check to insure that pump is primed. -
Check for leaking 'seal.

Improper line voltage to motor or incorrect rotation.
Check for clogged inlet port and/or impeller.
Defective check or foot valve.

Check inlet lines for leakage, either fluid or air,

A

Pump Loses Prime

1. Defective check or foot valve.
2. Seal leaking.

3. Inlet line air leakage.

4. Fluid supply low.

Motor or Pump Overheats

Check for proper line voltage and phase, also proper motor w1rmg

Binding motor shaft or pump parts.

Inadequate ventilation.

Fluid being pumped should not exceed 194° (90°C) for extended periods of time.
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DIRECT LOGIC 205
| PROGRAMMABLE CONTROL
D2-098
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. DATA-

ACCESS PANEL
Ov—1000

CcPU
oL—-240

e
ON/OFF
FusHBUTTON

Hi

' ._ X01
X02
X03
K04
X05

X06

INPUT MODULE #1

MANUAL START
(PUSHBUTTON)

DP° CELL

———
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m

HIGH LEVEL START

LCW LEVEL STOP

PUMP—RUN

SPARE

SPARE

SPARE
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OUTPUT MODULE #1

YOt

Y02

Y03

Y04

YOS

Y06

YO7
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L=
bud i (371 o o ALARM SIGNAL 120V/ AMP o -
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29 o—1 8 - X03 g | Low LEVEL sTOP i 3 S DRY CONTACT
L _
Q | 24
| |5 = < — WARNING ~
- L PUMP —RUN =5 SPARE
@ | L2 RO : (5] IMPROPER GROUNDING CAN RESULT iN ERRATIC OPERATION.
' Ly THE COPTROL GROUND TERMINAL MUST BE CONNECTED TO A
) VALID| EARTH GROUNDING PCINT WITH #14 AWG OR HEAVIER WIRE.
o A o WATER PIPE IS NOT ALWAYS A VALID ELECTRONIC EARTH GROUND.
(10}—I%05|— |SPARE - | - "CONDUIT IS NEVER A VAUD ELECTRONIC EARTH GROUND.
. — - ) | ) .
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_ | CONFIDENTIAL INFORMATION
: . m-mmmw-uﬁﬂaﬂummrm—m«mmmsmm,mmwndhm
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; CCOPYRIGHT . . S
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( ) _ MANUAL START PUSHBUTTON

SQUARE D
PRESSURE SWITCH
#9012-C~GGW—4)

BURkERT S—WAY ' ngcr LOGIC 205
- ROGRAMMABLE
NORMALLY CLOSED :
SOLENOID VALVE ' / CONTROLLER
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) —72"

36"
LOW DIFFERENTIAL—"]
PRESSURE
CONNECTION
. DRAIN VALVE
W/ LIMIT STOP

CONTROL BOX W

(ADJ. FLOW CONTROL)

PUMP STARTER
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1% OUTLET

HIGH DIFFERENTIAL
PRESSURE
CONNECTION
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1” DRAIN

FLOW METER
(2-20° GPM)

MANUAL RATE
SET VALVE

14" x 65" TANK

PUMP
~_

71"

§-1/2" INLET—
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NOTES _
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-504-1000-Series Ultrasonic VeriGAP™ | S . Introduction

SECTION 1 -

INTRODUCTION

- 1.1 General

Description -

1.2 Theory of
Operation

The instructions in this manual are for the Drexelbrook
point level ultrasonic VeriGAP™ switch, 504-1000 Series.

The 504-1000 Series ultrasonic VeriGAP™ switch is an

integral assembly which senses hquld presence by

ultrasonic techniques and energizes a relay which can be
utilized to indicate and/or control the Liquid at a predeter-

_mmed level

A hJ.gh frequency acoustic signal is transmitted through

the sensor gap when liquid is present. See Figure 1-1.
When a signal is received, an electronic circuit produces a

‘relay output. The ultrasonic sensor does not contain

moving components. It is not affected by electrical or
physical parameters of the process material and will
operate over a wide temperature range. These character-
istics make the 504-1000 a very reliable and economical
solutlon to mdustrlal hquld level control operations.

Inherent beneﬁts of the 504-1000 VeriGAP™ switches
include- high reliability and minimum maintenance. They
are not affected by variations in Hquid viscosity, density,

' pressure, temperature, and electrical properties. For

applications where the sensor will be coated, consult your
local Drexelbrook representatlve or the factory at 1- 215-
674- 1234

. GAP - GAP

- EMPTY  SUBMERGED

_ o | LIQUID
RCV|

D ; @ix Riz <<<<<@ix LEVEL

Figure 1-1
VeriGAP™ Switch Operation




504-1000 Series Ultrasonic VeriGAP™ - - . Specifications

SECTION 2-. |
,SPECIFICATIONS
2.1 Electronics - A. Power Requirements
120 VAC £ 50/60 Hz
240 VAC £ 10% 50/60 Hz
. 18-30 VDC

B. 24 VDC Unit 2.5 Watts
" 120 VAC Unit 2.5 Watts
240 VAC Unit 1.5 Watts

B C. Aﬁnbieﬁt Teﬁlpefatlii'e
' - -40°F to 160°F

’- . D. Repeatablhty
e

I E Response Tlme '
2 Second (Tlme Delay standard)

o F Faﬂ Safe B
ngh Level or Low Level
(Fleld Selectable)

- G Relay
' DPDT

H. Contact Rating :
5A, 240 VAC Resmtwe
~ BA, 30 VDC, Resistive
4.9A, 240 VAC, Inductive
4.4A, 120 VAC, Inductive

1. Housing
NEMA 1 to 4X 5 and 12
FM Approved Explosionproof




" 504-1000 Series Ultrasonic VeriGAP™ = S installation

SECTION 8-
INSTALLATION

3.1 Unpacking

8.2 Mounting the =~ |

Electronic Unit

3.2.1 Orientation

Carefully remove the contents.of the shipping carton and
check each item against the packing list before destroying
any packing material. If there is any shortage or damage,

- report _itrimmediately to thg factory (1-215-674-1234).

'The 504 1000 electromc umt was designed for field

mounting, but it should be mounted in a location as free
as possible from vibration, corrosive atmospheres, and

" any possibility of mechanical damage. For convenience at

start-up, place the instrument in a reasonably accessible
location. Ambient temperatures should be between -40°F

N and 160°F (-40°C to 70°C).

The 504-1000 VeriGAP™ sw1tches can be mounted in any
onentatlon vertzcally

T |
h - : Figure 3-1 |

Mounting Orientation

_If the unit is side-mounted (horizontal), rotate the unit so

that the electrical hub is down and the sensor slot is

_vertical. This allows any product buildup on the sensor to
fall free. Note orientation of wrench flats relative to the

gap.

CAUTION

- Ensure that all wiring, electrical fittings and conduit

connections conform to your local electrical codes for the
location and environment of use. If the 504-1000 Gap

 Switch is located in a HAZARDOUS environment, never

open the enclosure cover or make/break any electrical
counections without first disconnecting electrical power at
the source.




504-1000 Series Ultrasonic VeriGAP™

3.3 Wiring

Installation

Use the following procedure to wire the 504-1000 VeriGAP™
Switch TR _

L

9.

Ensure that the power is off.

Remove the cover.

'Make all electrical connections to the 504-1000 VeriGAP™

Switch per the wiring diag'ram shown in Figure 3-3, using

 14-gauge or smaller wiring. All connectlons are made on

the termmal strlps

The PC board mountmg screws can be removed to a]low

" movement of the PC. board during wiring.

. Aﬂ:er connectlons are secured and dressed, reinsert the

PC board and close the enclosure cover.

'. Révi'é'w: C‘he"c‘kiist':‘ :

00 Wiring correct?
O Proper input voltage used? :
[0 Proper relay state (relays will be in the alarm

condition)?

Turn power on. : e
HIGH LEVEL - LOW.LEVEL:
FAIL SAFE ~ 'FAIL SAFE

0——0 NCi NC1
A—0 C1 0 ¢
G——0 NO1 0——0 'NO1
o——o0 NC2  NCZ

—0 C2 c2
00 Np2 0——0 no2

| O—0 NC1 00 NCT
0—0 1 c1
0—.0 NO1 NO1
NC2 0—-—0 NC2

| NOZ NO2

RELAY CONTACT CHART

~ {power applicd 1o instrument)




- 504-1000 Series Ultrasonic VeriGAP™ - Operation and Maintenance

- SECTION 4 -
. . OPERATION

SECTION 6 -
- PREVENTIVE
.. MAINTENANCE

- Ensure that actual operating conditions do not exceed the

speciﬁcations described in Section 2 -‘Sp‘eciﬁcations :

No cahbratlon or adjustments are needed for the 504-
1000 Ultrasomc VerlGA.PTM SW1tch :

A, Faﬂ safe

.. Fail-safe is factory preset for the 504-1000 Series systems
. and 1s field changeable by changing the setting on the

fail-safe switch on the PC board (Figure 3-3).

B. Time Delay -

Time delay is factory preset for the 504-1000 Series at
2 seconds, and no adjustments are provided.

The 504-1000 Ultrasonic VeriGAP™ Switch is a solid-

“state device with no moving parts other than its relay,

and requires no maintenance or adjustments. The umts

L are deagned to give years of unattended service.

A spare electronlc chassis is recommended for every 10- |
units. In the event of a failed unit, this will prevent the

. interruption of a critical apphcatmn whzle the umt 18 -

returned to the factory for repair.

In apphcatlons Where hqmds/products can coat or build

up on the sensor tip over a period of time, it is recom-
mended to use the Drexelbrook RF Admittance Point

- Level switches, which are not affected by coatings.




504-1000 Series Ultrasonic VeriGAP™ [ Service

SECTION 7~ . - If'you are having difficulty with your Drexelbrook equip-
FACTORY AND . . ment, and attempts to locate problems have failed, notify
FIELD SERVICE your local Drexelbrook representative, or call the factory
o _ +. . - direct and ask for the Service Department. Drexelbrook
7.1 Factory Service " Engineering Company is located at 205 Keith Valley Rd.,
Assistance Horsham, PA 19044. The telephone number for the

service department is 1-800-527-6297. To help us solve
. .your problem quickly, please have as much of the follow-
- inginformation as possible when you call.

Instrument Model #
PO.#
Date ‘
Insertion Length
Process Material

Temperature.
Pressure
Agitation..
- Brief problem description

7.2 Equipment Do not return equipment without first contacting the

Return - factory for a return authorization number. Any equip-
ment being returned must include the following informa-

. tion:. : '

" Reason for return
- Return Authorization #
Person to contact at your company
Your correct shipping address

If available, please include the original P.O. # and the
original Drexelbrook order # also.

To keep the paperwork in order, please include a purchase
order with returned equipment even though it may be
coming back for warranty repair. You will not be charged -
if covered under warranty. Please return your equipment
with freight charges prepaid. We regret that we cannot .
accept collect shipments.

Drexelbrook usually has exchange units available for
faster turnaround of repair orders. If you prefer your own
unit repaired rather than exchanged, please mark clearly
on the return unit “Do Not Exchange."

11
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Specification Sheet

Industrial Positive Displacement
Meter Model C-700 Bronze,
Magnetic Drive, External
Threaded Spuds

Sizes 3/4” x 3/4" & 3/4" x 1"

DESCRIPTION

Operation. The C-700 is an oscillating piston style, positive
displacement water meter. Product utilizes a piston which the
water rotates in a measuring chamber, each piston revolution
being equivalent to a known volume of water. The piston
movement s transferred by a magnetic drive to a straight
reading sealed register which contains the appropriate re-
duction gearing. ' :

Compliance to Standards. The C-700 bronze meter fully
complies with the American Water Works Association Stan-
dard C700 as most recently revised.

Installation. The meter must be installed in a clean pipeline,
free from any foreign malerials. Install the meter with direction

-of flow as indicated by the arrow cast in the meter case. The

meter may be installed in horizontal or inclined lines with
register facing upward.

Application. The meter is for use only with POTABLE COLD
WATER up to 120°F (50°C) and working pressures up to 150

* psi. The meter will register accurately to 100% + 1 1/2% within

the normal flows. Both pressure loss and accuracy tests are
made before shipment. No adjustments need to be made
before installation, '

Construction. The meter consists of a straight through-flow
designed main case, dual inlet measuring chamber, vertically
grooved oscillating piston, high capacity strainer, removable
botton’ plate, full rubber liner, body bolts with integral washers
and a magnetically driven register. The main case is cast in

AWWA bronze with raised characters designating model,

size and direction of flow. A choice of frostproof or standard
bottomn plates are available. The 2-piece snap-fit measuring

SPECIFICATIONS

-
. Sizes: 314" x 34" 34" x 34"S I x 1"
95%- 101% Accuracy GPM 174 114 114
98.5% - 101% Accuracy GPM ~ 1/2 W2 12
98.5% -101.5% Accuracy GPM  3-30 - 3-30 3-30
Continuous Flow GPM - 15 . 15 15
Maximum Flow GPM 30 © 30 30
Operating Pressure psi 150 150 150
Operating Temperature °F 120 120 120
Sweep Hand Registers: _
US Gallons 10 - 10 10
Cubic Feet | I - 1
m’Cubic Meteis- 1/10° 110 110
Imperial Gallons 10 10 10
Capacity of Register:
US Gallons (millions) 10 10 10
. Cubic Feet (millions) 1 10 10
m* Cubic Meters (milions) /10~~~ 1710 110
Imperial Gallons {millions} 10 ‘ 10 10 .

Register Type: Pemnanently sealed direct
- reading register

Materlals:
Main Case Bronze
Bottom Plate’ Bronze, Casl lron or Synthetic Polymer
Bottom Gasket-Liner  Nitrile
Body Bolts Stainless Steel
Measuring Chambér Compounded Polymer
Division Plate Loaded Nylon
Piston High Impact Polymer
Thrust Bearing Insert Loaded Nyton '
Driving Bar  Loaded Nylon
Strainer Polypropylene
Register Can 90% Copper Alloy
Register Lens Tempered Glass
Register Housing and Lid Synthelic Polymer or Bronze

ABB Water Meters, Inc.

A DD
FRIPIP



chamber is of a tap and bottorn inlet, side outlet design and
features a unigue self-flushing sediment well. Other features
include a removable contoured division plate, captive drive bar
and high torque magnet complete with a nylon bushing. The
flow stream balanced piston has a unique thrust bearing insert

)\rind features a Turbulence Seal™ system which passes debris

hile sustaining the most linear accuracy curve in the indusiry.
Each register is secured to the main case with a tarnperproof
TORX"screw to eliminate tampering.

Register. The register is contained within 2 90% copper seam-
less can which is vacuum purged then filled with a dry nitrogen
gas to eliminate condensation. The 1/4” true lempered glass
lens is secured with an "L" shaped gasket, then roli sealed 1o
- produce a permanently sealed design. To assure easy read-
ing, the totalizer wheels are large and color coded. The
applicable size, model, registration, part number and daie code
are printed on the calibrated dial face. Moving clockwise during
operation, the extra thin center sweep hand does not interfere
with meter reading, and the 1:1 piston ratio low-flow indicator
will detect plumbing leaks,

Magnetic Drive. The magnetic drive design facilitates cou-
pling between the measuring chamber and the external register.
The coupling is absolute at all rated flows.

Connections. Meter casing spuds have external sfraight threads
conforming to ANSI B2.1. Bronze coupling nuts and tailpieces
are available. Both coupling nuts and tailpieces have external
taper pipe threads conforming to ANSI B2.1, Their lengths and
thread sizes are as specified by AWWA Standards.

Maintenance. The measuring chamber assembly can be
'-)removed, repaired or replaced without removing the main

case from the service line. Pretested measuring chambar
assemblies are available for exchange or purchase, and
spare parts are available from our central warehouse or
designated regional locations. ABB Water Meters, Inc. staffs

and operales a repair facility at its U.S. manufacturing plant -
-in Ocala, Florida.

Pulser Type "B" (2P). The "B" pulser is a limit switch device
which requires power from an external source, (2 wire). Con-
tact closure: 1 contact= 1 USG. The switch is rated to 3 amps

at 125 VAC max. For full details see specification sheet #C7-

PUL-001.

Pulser Type “SF” (2P). The “SF" pulser is & solid state device

which requires 6-24 VDC from an external source, (3 wire).
Contact closure:

34" x Y4 66.6 cont/USG Std.  133.2 cont/USG Opt.
4" x 4" S- 66.6cont/USG Std.  133.2 contlUSG Opt.
34 x 1" 66.6 cont/USG Std.  133.2 con/USG Opt,

For full details see specification sheet #C7-PUL-001 .

DimenSIONS AND NET WEIGHTS

Meter Dimensions {inches) Weight
Size A B | C D E {lbs.})
34" x3/4"S 7w | Sne | 2we | 3’ 10ms | 4
3/4" x 314" ] Swne | 2w | 3w’ 10 716 5us
34" x 1" 9 Swne | 2ue 3" 10me 5
* Add 1/2"for polymer housing o
E

The company's policy is one of continuous product improvement and the right is reserved to modify the
speciiications contained herein without nofice.
technology in accordance with applicable AWWA Standards.

These products have been manufactured with current

INDC7-BZ-114/8-98




. A Kent Meter Division Company
: 4. P.O.Box 1852

" Ocala, FL 34478

{352) 732-4670

{BOO) B74-0830 (US)

{B0O) 356-6822 (FL)

- (382) 356-1850 (FAX)

~ C700 WATER METERS 1/2“ THRU 2"

INSTALLATION/S TART-UP INSTRUCTIONS

T

~ INTRODUCTION

- The meter is a volumetric type operatlng on the oscillating piston principie. This utlllzes a piston
which the water rotates in a measuring chamber, each piston revolution being equwalent o a
- known Volume of water. The piston movement is transferred by appropriate reduction gearing and
- amagnetic drive to a straight reading sealed reglster calibrated in U.S. Gallons, CUblC Feet or M?
(liters). :

All materials in the meter have been selected for their ability to withstand wear and corrcsxon and

- to have a long working life with a minimum of maintenance.

~INSTALLATION .
_ ‘The meter mvust'be installed in a clean pipelinei' free from any foreign materials.

The meter must be inserted with the flowin the dlrectzon ofthe arrow molded or cast intothe meter
body. Meter may be lnstalled in horlzontal or |ncl|ned lines.

:Coupllngs are provided, whlch allow for connection with NPT threads in sizes 1/2" thru 1". The
1 ‘1/2" and 2" meters have NPT internal threaded ends

MAINTENANCELL_.UBRECATION
There are no maintenance or lubrication requirements.

' START-UP PROCEDURE

The meter piston-can be damaged if the meter is subjected to full flow conditions priof to expelling
all the air from the piping. Accordingly, turn on the flow gradually.

' - ABB Water Meters, Inc.’s

B Vo




: -powered pulse generator produces one pulse per 100 gallons in 5/8" X 12" thru 1" and ong
.-_pulsé per'1000 gallons in 1 1/2"- 2", ,

T e BT

_V\E__B__EU_L§EB | | u

'To be w:red |n series. -~

T

The transmlt’ung element is a3 AMP limit switch, grwng a closure rate as follows

5/8" 1 CONTACT PER GALLON

3/4" | 1 CONTACT PER GALLON

1" 1 CONTACT PER GALLON
R 1 CONTACT PER 10 GALLONS

2" 1 CONTACT PER 10 GALLONS

W/'SF” PULSER (NEMA 4)

To be wired in serles

The transmlttmg element is a Solid State. sensor (3 W1re) which requires 6-24 VDC power froman

extemal source.
Wmng dlag'am:

) | ' — Red . +8-24VDC
' ————a— Clear . OQutput

i S— Black ~ .~ Ground

CONTACT CLOSURE RATES PPG

Size Standard " Optional =

smg" . - - 100.0 ' 200.0 -
3/4" 66.6 133.2

1" 246 49.2
11/2" 11.3 , 226 .-
- 2" 5.6 11.1

5/8" imprBrz 115.2 ' 230.4

INS-0003/40-97
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Important Safety Instructions

Your Sensaphone Express II has been carefully designed to give you years of
safe, reliable performance. As with all electrical equipment, however, there are
a few basic precautions you should take to av01d hurting yourself or damaging
the unit: '

Read the 1nstallanon and operating instructions in th1s manual carefully Be sure-
to save it for future reference.

Read and follow all warning and instruction labels on the product 1tself

To protect the Sensaphone Express 11 from overheating, make sure all openings -
- on the unit are not blocked. Do not place on or near a heat source such asa
radiator or heat register.

Don not use your Sensaphone Express I near water, or spill liquid of any kind
nto it :

Be certain that your power source matches the rating listed on the AC power
transformer. If you’re not sure of the type of power supply to your facility,
consult your dealer or local power company.

Do not allow anything to rest on the power cord. Do not locate thts product
where the cord will be abused by persons walking on it.

Do not overload waII outlets and extension cords as this can result in the risk of ‘
fire or electric shock.

-

Never push objects of any kmd into this product through Ventllatlon holes as -
they may touch dangerous voltage points or short out parts that could result in a
risk of fire or electric shock. : ‘

To reduce the risk of e]ectnc shock, do not disassemble this product, but return
it to Phonetics’ Customer Serwce or another approved repair facility, when any
service or repair work is required. Opening or removing covers may expose you
to dangerous voltages or other risks. Incorrect reassembly can cause electric
shock when the unit is subsequently used,

If anything happens that indicates that your Sensaphone Express II is not
working property. or has been damaged, unplug it immediately and follow the
procedures in the manual for having it serviced. Return the unit for servicing
under the following conditions:

1. The power cord or plug is frayed or damaged.

2. Liquid has been spilled into the product or it has been exposed to water.

3. The unit has been dropped, or the enclosure is damaged.
4, The unit doesn’t function normally when you’re following the operating
instructions.

Safety Instructions A
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STRAIN RELIEF

Strain relief clamps are provided on the Express Il enclosure to prevent wiring from being pulled
from the circuit board or damaged when passing through the enclosure. To use the strain relief,
thread wires through the clamp and the clear rubber bushing. Position the bushing in the clamp
and tighten the screws on either side so that the wiring does not move. See Figure 2 below:

1op plale
clamp screw

'bollom plate
clear rubber bushing

wiring

Figure 2: Strain relief clamp

. POWERING UP

Express Il is provided with a:12V AC power transformer This should be plugged into a 117V AC
outlét, +20%, 60HZ,

The transformer is pre-wired 1o the terminals labelled AC.
GROUNDING AND POWER SURGE PROTECTION

Express Il should be earth grounded by connectrng a true earth-ground to the terminal labeled
EG. This is not essential for Express II to operate, but it is necessary to prevent possible dam-
age by a lightning strike. Sl

The Serrsar:rhone® Express || can be damaged by power surges and fightning through the tele-
phone line and the power supply: Although Express Il has built-in surge protection, we strongly
recommend that additional protection be obtained for the unit and for any electronic equipment
that is attached to your power supply and telephone lines. FPower surge protection is especially
important if you live in a lightning-prone area. Surge protection is avajlable through Phonetics.
Call for details :

BACKUP BATTERY

Express Il has a 12V 3AH sealed lead-acid Gel-Cell rechargeable battery. This will provide
approximately 8-12 hours backup time. ‘Actual backup time will depend upon the number of
input/output cards installed in the unit, the number of sensors being powered from the unit,
temperature, battery age, and dialing activity. The battery comes pre-wired with the red wire
attached to the BAT IN(+) terminal and the black wire attached to the BAT IN(-) terminal.

Express |l will automatically charge the battery whenever the power switch is turned on and the
power transformer is plugged in. The unit also includes special circuity to prevent the battery

A Sensaphone® Express Il User's Manual
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PHONE LINE INSTALLATION ‘ . : -
Connect Express il to & standard 2-wire anaiog phone hne Express 1l dials usung pu!se or tone
with loop star only. Express II will operate with all standard telephone systems that accapt
pulse or tone dialing and. will. recognlze ringer frequencies from 16 to 60 Hz,.,

NOTE:
" Cenain piivate télephoné systems and public ‘switching equipment may not accept Express -
dialing or may generate an unacceptable ring signal. In those cases, a dedicaied line may be
~required for Express I Consult the suppher of your. telephone systemn-if you encounter prob—
Iems :

CAUTION: Never install telephone wiring during a lightning storm.” Never install telephone '
jacks in wet locations unless the jack is specifically designed for wet locations. Never touch

uninsulated telephone wires or terminals unless the telephone line has been disconnected at the .
network inlerface. Use caution when installing or moditying telephone lines.

POWER SUPPLIES
Express |1 will provide batlery-backed 12 Volts DC (100 mA max.} and 24 Volts DC (400 mA
max.) to power current loops and other external devices.

RS232 Printer Port
Express It comes with a cable and DB25 connector for connection 1o a serial printer. This can
be used to perform data logging of input values and/or unit activity directly to a printer (see
. Chapter 5). You may also print the unil's programming parameters (see Chapter 7). The RJ11
) connector at the end of the cable must be connected to the RJ11 jack labeled RS232 on the
main board, located below the access panel. The default baud rate of the RS232 port is 8600
baud, The baud rate may be changed from the System menu under -Unit Configuration (see
Chapter 5). The communications protocal is 8 data bits, no parity, and 1 stop bit. Shown below
are the RS232 pin descriptions for the DB25 connector. :

Pin Signal Symbol ' Direction

1 Frame Ground FG N/A

2 Transmitted Data TD From Printer-
3 Received Data RD From Express Il
6 Data Set Ready OSRh - From Express |l
7 . . Signal Ground SG " N/A

20 Data Terminal Ready OTR From Printer

Sensaphone®Express [l User's Manual
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Repairs to certified equipment shoutd be made by an authorized Canadian maintenance 1acmty demgnated by the
suppiier. Any repairs or alterations made by the user to this equipment, or equipment mialfunctions, may guve the
telecommunications company.cause io request the user to disconnect-the eqmpment

Users should ensure for their own protectlor: that the electrical ground conneciluns of the power utility, telephorne Imes

and intermal metallic water pipe system, if present, are connected together. This precaution may be particularly
important in rural areas.

CAUTION: Users should not atternpt to make suech connecnons themselves, but should contact the appropriate electric
lnspectlon authority, or electncsan as approprlate '

The Load Nurnber {LN} assigned to each terminal device denntes the percemage of the total load to ‘be connected 1o a
telephone loop which is used by the device 1o prevent overioading. The termination on a loop may consist of any .
combination of devices subject onty to the requirement that the total of the Load Numbers of all the devices does not
exceed 100 For 1he Sensaphone Express Il the Load Number is 7.
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- 0-5 Valts - This configuration connects the input signal directly to Express I's analog to digital

converter for measuring the output of 0 to 5V transducers. Any sensor that puts out 0-5V can be
wired. Any input range can be specified by the user. Typical sensors include pressure gauges,
voltage meters, and flow meters. Express Il can read the voltage between 0 Volts and 5 Volts in
increments of .00122 Volts. Input resolutnon |s 12 bits.

Thermistor - Two klnds of thermlstors may be used wnth Express il: -a 2.8K thermistor or a
10K thermistor. The range for an input measuring temperature for 2.8k is'~65.0° to 93.33°C
{(~B5° F to 200° F), and for 10k is —=62.22° C to 148.89° C (+-80° F to 300° F) . This conflguratson
type connects the input sagnal to a5V reference through a 6. 34K pull-up resistor.

Tlme accumulator The time accumulator works only with N. O Dry Contacts. As the name
suggests, it will accumulate and tally the total amount of time--in hours, minutes, and seconds--
that the input sensor is in‘the closed position. Th1s woutd be useful for mstance in maintaining
total run time for a glven dewce :

LEDs

Each inpul has a corresporiding LED that indicates input status, The LEDs are'located above
the terminal biock.” When an LED is steady green, that indicates that the input is OK and no
alarms exist. When an LED is blinking green, the input is in alarm condition, but the preset
recognition time has not been met to qualify as an unacknowledged alarm. When an'LED is
blinking red, that indicales that an unacknowledged alarm exists on the corresponding input.

‘When an LED is steady red, it indicates that an alarm has been acknowledged but still exists on

the corresponding input. If the input is disabled, the LED goes off for that input. NOTE: If the
LED changes trom blinking green directly to steady red, the input is not set up properly to dial
out with an alarm, ,

CONFIGURING THE INPUTS

Each of the inputs must be configured so that Express 1 will know what type of signal it must
read. To configure the inputs, you must position the shunis that are located on the input card
directly above the input terminal block. The inputs may be set in one of three configurations:

1. 4-20mA
2. Thermistor, dry contact, or pulse
3. 0-5v

1.To config'ure the input as 4-20mA, place the shunt to enclose the Iwo bottom pins (B position).

2. To conﬂgure the mput as thermtstor dry contact, or pulse, place the shunt to enclose the two
top pms - .
(A posqtton).

3. To configure the inputras 0-5V, remove the shunt.

" See Figure 4.

Sensaphone®Express Il User's Manual
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* 4-20mA sensor

RED WIRE.

“Figure B: 4:20mA transducer using internal power supply

To use ah external power supply, wire the positive lead trom the sensor to the positive terminal
on the external power source. Wire the negative lead from the sensor to a numbered jnput '
screw on Express Il. Next, connect the power supply to Express Il by wiring the negative
terminal on the power supply to the corresponding common screw on Express. See Figure 7.
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STRAIN RELIEF

. Strain refief clamps are provided on the Express || enclosure to preverit wiring trom bemg pulled

from the circuit board or damaged when passing through-the enclosure. To use the strain relief,
thread wires through the clamp and the ciear rubber bushing. Position the bushing in the clamp
and tighten the screws on either side so that the wiring does not move. See Figure 9 below:

- iop plate
clamp scraw

_— boliom plate )
cledr rubber bushing

wiring

Figure 9: Strain relief oiamp

SHIELDED WIRE

" Express Il is designed to work in most installations without the need for shielded wire, How-
“ever, this does not apply to wire run outdoors or in conduit that has other noise- -generating

conduciors such as 60 Hz AC. ltis strongly recommended that input wiring be run in a conduit
separated from AC power or output witing. When wire runs are long or are in close proximity to
large power consuming, power generating or power swﬂchmg equrpment il is recommended

- that shielded wire be used.
WIRE LENGTH
'Temperature - It is recommended that long wire runs be avoided when using a thermistor as a

-~ sensor. A long run of wire could alter thé resistance of the circuit therefore providing an inaccu-
. .. tale temperature readmg ot the mput Betow isa chan of recommended gavges and w:re ,

"Iengths o _ _
L MIN WIRE GA‘UGE © MAXWIRE LENGTH =~ 7
. #26 ) 2501, B o .
#24 ' 700 ft. - :
S o#2 1500 ft,

#20 : 2500 ft.

Dry contact - The total resistance of the Ioop cannot exceed 50 Ohms. Use the approprlate
gauge wire for your application.

Analog current - Long wire runs will not affect the accuracy of the input because there is
constant current bemg driven through the sensor wire,

Analog voltage - Wire runs should be kept as short as possible to avoid voltage drops and
noise susoeptlbrtlty Use the gauge chart above as a guideline.

Sensaphone® Express Il User's Manual
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= Thumbscrew
v} e, e )
. a!usanuou: - »
P I N Input expansion card
: » . - :
- DIN connector plkig
@ L T I DIN connector socket

“Figure ‘i‘[ Line up"and'inser‘t card

4, 1nsert the DIN connector plug lnlo the DIN connector socket and press down slightly to
connect.

5. Re-tighten the thumbscrews.

6. Turn the unit on,

7. Conﬂgure and wnre the lnputs as descnbed in th[s chapter

NOTE: When mstalhng a combination of input and ou’tpui cards always install the input cards
grouped together in the left slots and the output cards to the right of them. If you install an input

expansion card after an output card has been installed,.you must disconnect the output card,
install the input card in its place and reinstall the output card to the right of it.

INPUT SPECIFICATIONS

Voltage Range: 1 ... Oto+5VDC -

tnput Resolution: ‘ ‘ 12 Bit or 0.00122V

A/D Converter Typical Total Unadjusted Error  + 1 LSB

Accuracy (Temperature) .. #£1°F typical using 2.8K temperature sensor .
Accuracy (4-20mA) +1.25%

Min/Max Input Voltage -0.5VDC to +5.5VDC

‘Max Pulse Frequency . _ L 1.0Hz

Noise Filiering ' o 2300Hz low pass filter

-20db/Decade

Sensaphone® Express Il User's Manual -
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DEGREES (Celsius)

-37

-35

-32
Se-29

26 . ..__,

23
21
18
-15
-12
-9 -
-6
-4

- 10K THERMISTOR LOOK-UP TABLE -

DEGREES (Fahrenheit) RESISTANCE (Ohms)

-35
-30
-25
-20
=15

10
.‘5:
0

5
i0

15

- 20
25

30
35
40

45
50

55

60
65
70
© 75

80 -

85
90
25

100

105

LT 110, L
| 116

120
125
130
135
140
145
150
155
160

165 .

170
175
180
185
190
195
200
205

Sensaphone® Express Il User's Manual

203.80K
173.60K
148.30K

C127.10K

109.20K

194.07K
81.28K

'70.32K
61.02K
53.07K

48.27K
40,42K
35.30K
31.06K

T 27.31K

" 24.08K
21.24K
18.79K
16.65K
14.78K

18.15K
11.72K

i0.46K ..

2.35K

- B.38K

7.52K
8.75K
6.08K
5.48K
. 4.95K

AATK

4.05K
3.67K

333K -

3.31K
276K
2.52K
2.30K
2.10K
1.92K
176K
1.61K
1.48K
1,36K
1.25K
1.16K

107K
~ 0.98K

0.91K
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ft is labeled "Outpot Relay." It is a single-pole, single-throw, latching relay. See "Outputs” in
Chapter Five for more information.

NOTE: Al wiring should oorbply with section 17 of the UL requirementé.

STRAIN RELIEF

Strain rellef clamps are provided.on the Express Il enclosure to prevent wiring from being pulled
from the circuit board or damaged when passing through the enclosure. To use the strain relief,

thread wires through the elamp and the clear rubber bushing. Position the bushing in the clamp
and tighten the screws on either side so that the wiring does not move, See Figure 13.

top plate
ctamp screw-

boltom plale
ciear rubbar bushing

wiring

Flgure 13: Strain rehet clamp

INSTALLING OUTPUT EXPANSION CARDS

' "'To" iﬁstal! an output expansiorl card:

. Turn the unit-off. Damage may occur to the motherboard or to the putput card if mstalled
h'le power is still on. .

B 2 Hemove the screws and blank plate of the first avallable slot from Iett o right.
' NOTE_: Always |nstall cards side by side — do not sktp'a slot.

~33Hold the card with the LEDs at the top with the DIN connector plug on the card lined up with
_the DIN: connector socket on the motherboard.

4. Insert the DIN connector plug into the DIN connector socket and press down slightly to
connect. '

. 5. Turn the unit on.

Wire the outputs for the oonflguratlon you want--manual or auto--as descrlbed above. See
Chapter 5 for programmmg information.

NOTE: When installing a combination of input and outputi cards, always install the input cards
grouped together in the left siots and the output cards to the right of them. If you install an input
expansion card after an output card has been installed, you must disconnect the output.card,
install the input card in its place, and reinstal! the output card to the right of it -

Sensaphone® Express Il User's Manual - o
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Programming PHONE Parameters [1]
The PHONE parameters allow you to program when, how
and to-which location Express 1l will dial out during an
alarm. Express-ll is capable of dialing out 10 48 different
locations.

Phong parameters are dividéd into two separatety-
programmed categories— Calling Schedule and Phone |
Contacts. We'll deal with Communications Type a little
later. : '

1. Calling Schedule ~ the day and time settings
during which specified groups of Phone Contacts
~will be called, in the event of an alarm. '

2. Phone Contacts - the telephone numbers to
which Express |l will dial out, in'the event of an
“alarm. Up to 48 telephone numbers can be used,
and may include Special Dialing codes.

1. Calling Scheduie

Calling Schedule-aliows you to assign Phone Contacts to
specific calling groups to accommodate shiff work sched-
ules. Time is measured using the "24 hour” format. There
“are 3 calling schedules from which to chocse. The default is
“All," indicating that no grouping of Phone Contacts is in
effect and that dial-out will occur droundthe clock, at all
times. Selecting Calllng Schedule brlngs up the following
choices: .

1. All

This schedule programs Express |l to call all the Phone
Contacts that are programmed regardless of the time of
day, or day of week. This is the default-setting. Phone
Contacts from 1-48 are called regardless of time, day or
day of week '

2. Days and Nights

This schedule allows Express |l to create two groups for
dialing out: a daytime set of Phone Contacts

{(Monday to Friday), and a nighttime/weekend set of
Phone Contacts (Friday night to Monday morning}.

Sensaphone® Express Il User's Manual
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2] All Alsrms Clear
:; Phone: 1dle
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Figure 5-1: Express 1]
Local Display and Keypad

PHONE PARAMETERS

Calling Schedule:
1) Press PROGRAM

2) Press PHONE.

3) A new list appears in the local
display.

R S T R

2 1= @all Schedula
#] 2= Phone Contacts

o2

Press 1 for Call Sc'hedule.,




o

6) Next, current starting times for night

2. Phone Contacts

. Express |l can stare up to 48 telephone numbers, with up to
40 digits permitted for each one. These numbers will be
dialed in the event of an alarm. Special dialing codes that
reflect a pause, pound, asterisk or other similar code may
be incorporated into the telephone number as required, to
access various phone and beeper systems.

Once you've set the schedule times, choose “2” from the

© previous menu to select Phone Contacts. Remember that
‘you can program up to 48 phone numbers (contacts);
however, if you are using a calling schedule other than ALL,
you will have to program those phone numbers in the

. appropriate group of contact numbers {e.g., Contact num-
bers 1-24 for day, 25-48 for night & weekend). Note that all
contact numbers in the group will be called in numerical
order, s0 program the most important numbers first. 1f you
want someone called regardless of time of day, simply
program that phone riumber in each contact group.

-~ On the "Enter Phone Number Selection” screen; selectthe
contact number you want to program by pressing a number
or set of numbers on the keypad, followed by the [Enter]

i3

jey. .
- The Express Il will then give you a choice between two
types of phone calls for it to make. '

Communications Type

Express Il is capable of dialing out over standard telephone
lines in either Voice or Beeper mode. When dialing out in-
Voice mode, Express |l will recite the prerecorded alarm
message when its outgoing call is-answered. The default
setting is Voice,

. When Dialing out in Begper mode, no message will be
recited. The Express Il delivers a Touch-Tone code mes-

sage to your beeper or pager. The two choices come up as:_

1- Voice

2 - Beeper

Special Dialing Codes

Special Dialing Codes are commonly used when
accessing a beeper or pager system, or in order to
reach a dial tone for connection 1o an outside line. To
incorporate a Special Dialing Code into the phone
number you are programming, press the blue CODE

) key, followed by the corresponding number key from the

Sensaphone® Express Il User's Manual

haurs and night minutes are dis-
played, aiong with the option lo reset
these times. To keep current
settings, press the ENTER key.

To .changé setfings, use the
number keys on the keypad and
press ENTER. When Express Ii

- says; “Enter night hours,” enter the

hour {0 to 23); then press ENTER.
(Remember 197 is the same as

‘ 7 00 prn usmg a 24-hour system g

’ %WWWW

ﬁ

Enter night houxa: §

mdei—
SRR

When Express |l says, “Enter nighl
minutes,” enter the new hme then
press ENTEH g

I'.‘ur::em'.

Enter night mikivres: -

R A B et R R

Phone ContactS'
‘ Atter the Cali Schedule has been

set, the local dlsplay réturns to the
prewous menu.

1= Cnll 3chsdu1a
2- Phone Contasts

Press 2 for Phone Contadts.
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pIALOUT[2] = = | DIAL OUT PARAMETERS

~ The following pafameters control how Express Il communi- 1-Dialing Method:
cates when it dials out for an atarm. _ . e
g . : i 1) .Press PROGRAM.
1. Dialing Method - This parameter determines whether . S

Express i will dial out using tone or pulse dialing. The
~ programming choices for this parameter are Pulse Tone or

" Automatic.

2) Press DIAL-OUT.
Automatic instructs Express Il to determrne whether io dial S
out in tone or pulse automatically. ‘

NOTE: You must have a dedicated phone line for Express
Il to use the Automatic method. f you have Express i DI ALOUT menu Wm then aepear on
instalied on an office system that requires dialing an access " local display. :

number to reach an outside line, you MUST program this SR
parameter as Tone or Pulse.

A Sk ‘2+Recriss on Busy
. ﬁ ... 3-Mespage Repeat
- 5 S 4=MBx-# of Calls
[ i

_—

" The default setting is AUTOMATIC. The choices under

" “Dialing Method” are:
1 = Pulse; 2 = Tone; 3 = Automatic. .

2. Retries on Busy - This determines how may times .| - 3) ‘Press 1 for. Dialing Method.

. Express Il will hang up and attempt to recall a phone : ‘
number when it detects a busy signal. This parameter may
9e programmed from 0-15. The defauit is 0. *“NOTE: Each
retry applies toward the Maximum number of calls.

Press 1 for Pulse.

3. Message Repeat - When Express Il dials out and the call

- has been answered, this parameter determines how many 1.

times the unit will recite the recorded alarm message per s ':.PFE-‘SS 3for Automatic.

. call. This parameter may be programmed frorn 0 to 10 . _' 2-F:’etrles on Busy
* repetitions. The default s 3.~ - % EE

« Press 2 for Tone‘

i : to Dral Out ment,
4. Maximum Number of Calis - ThIS parameter determines ' Hetum

the maximum number of calls Express Il will make if the: unit ) R__r._%Sﬁ %fOf RETRIES ON BUSY.
. does not receive acknowledgment. The maximum calls. o ' :
. may be programmed from 0 to 65,535. The default is 100.
If the Express Il has only ane phone number programmed to’
;:lcl)a1l é)ut for;tl partlc;l_rtlﬁr ilfilarm it will limit thef mammurr_r calls _ 2 "Pré_sé'the‘émpuni of retries desired
regardless of the Maximum number. of calls pro " “usirig the nuniber keys. Press
© grammed. S _ ' ENTER.

5. Call Delay Time - Thispa‘rameter is the Iength of time
that Express Il will wait after an alarm is recognized before it
starts the dial out sequence. (Note: This is not the same as
input recognition time.} The call delay time dictates the
delay before the first call, To set the delay time between _
calls, see Intercall Delay Time. This parameter may be Return to Dial-Out menu.
programmed from 0 to 12 hours. The default for the call Ty e oo Al

delay time is 30 seconds. During call delay, the unit will - Prelss 3_.Idr MESSAGE AEPEAT.
announce the message locally.

3-Message Repeat:

eemmmee11mmemmw%mm%%ﬂﬂmﬁmﬁmehﬁﬁiEkiiﬁﬁﬁill;”
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DIAL IN [3]

The following parameters determlne how Express 1 will
communicate when the unit is called.

-1. Rings Until Answer - This parameter determines the
number of rings that must occur betore Express I will
answer. This value can be from 1 t0 15. The default is 1
ring. .

2, Telephone Answering Device compat;b:hty (TAD) -

Express |l can be used on the same telephone line that also ;4 |

has a telephone answering device; such as an answering
machine, modem or FAX. The TAD feature is especially
useful because it integrates the operation of the Express |1
with your telephone answering device in a way that retains
the full flexibility of each system. This allows you to have
on-demand telephone access to the Express |l, for obtaining
a Status Report, or for issuing ¢all-in commands, while your
telephone answering device is set to receive outside calls.
Programming for use with a ielephaone answering device
(TAD) is always used in conjunctlon with RINGS UNTIL
ANSWER, detailed on this-page:

_NOTE: The TAD feature only applies to answering devices
connected to the same telephone line as the Express |,

USING TAD:

By enabling this feature, you will be able to bypass the
answering device and access Express. || for a status report
or programiming. If there are noother devices hooked up 10

the phone ling, this feature should be dlsabled The default

is disabled.

1) Make sure the TAD feature is enabled. The default
setting is disabled, so you must enabie it initially.

2) Determine the number of rings your telephone answering
device uses to answer the telephone.. Most answering
devices require 4 rings; others are selectable.

3) Program the Express Il BINGS UNTIL ANSWER 1o a
greater number than that of the number of rings set on
your answering device,

Example:
Telephone answering device: rings = 4.
Exprass It: RINGS UNTIL ANSWER = 6.

Sensaphone® Express Il User's Manual

DIAL IN PARAMETERS
1-Rings Until Answer:

-1) Press Program.

2) Press DIAL IN.

DiAL IN menu will appear on local
display.

1= Ringas Pntil Answer .
2~ TAD enable/disabla

3) Press 1 for RINGS UNTIL ANSWER.

_4) Enter the number of rings desired

.. before EXPRESS Hl answers.(1-15)
“Read section on TAD, pg. 26 - 27,

_before programming RINGS UNTIL

ANSWER.
2- TAD enable/drsable.
Return to DlAL 1N menu.

1~ Rings Until Answer

2= TAD enable/disable

' ‘ ) ‘Press 2 for TAD
'2) Press 1o drsable

-Press 2 to enable:

aa1m111111111%11%i{i%%%ii%%£ﬁ%ﬁﬁﬁ%%ﬁﬁ\ﬁﬁ%%%\%ﬁ\\ﬁﬁ\ﬁ%%



MESSAGES [4]

Recording your own messages provides a valuable expedi-
tious communication link between the Express Il and
service personnel.

Voice messages - Express |l allows you to program your
own voice for the |D (identification) and dial-out alarm :
messages. This means that when Express || calis you or
someone on your staff during an alarm, your personalized
voice message will indicate exactly which alarm condition

exists. Depending on what the input is monitoring, you might '

program a warning message, or provide brief vital momtor-
ing data.

The voice message choices are:
1 - Record ID Message (default length: 10 seconds)
2 - Record Input Message (default length: 5-secohds)
3 - Record Outpu_t Mes,sage_ (default length: 5'sec‘:o_nd=.s)
4 - Message length | o

The 1D Message allows you 1o identify the Express 11
and/or the system it's monitoring as the caller.

The Input Message is the alarm message correspond-
ing to each specific input that the Express 1l is monitor--
ing. You must program this by entering the number of
the Input (1-8 on the first card, etc.)to identify it, and
then recording the relevani alarm message for it. -

The Output Message feature can only be used if you've

purchased and installed an Output Card in the Express
.

Message length - This parameter determines how many
seconds long each message can be. A message can be 5,
7. or 11 seconds lorig. However, you can cut any message
short if you finish recording it, by pressing [Enter}.

(Note: The shorter the meés'agé length, the better the

quality of the recording. We recommend that you program |

this parameter to 5 seconds for optimum clarity.)

NOTE: Do not change the message length parameter
after you have recorded voice messages. If you do so,
you will automatically erase all programmed voice
messages and reset them to the default. '
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MESSAGE PARAMETERS

Messages:

1) Press Program.

2) Press Messages.

Messages menu will then appear on
1ocal 'dispiay. ot

TR %&W‘*‘ AR R

.. 1= Recard ID meg
2= Record input meg.. J& .-

.- 3~ Record output mE . .

t Mensuge 1anqt.h :

'=4) Press 110 record ID message o

Speak message after beep

5) Press 2 toTecord input. messages.

" Enter the ifiput number to which the
message corresponds.

... Speak message after beep

6) Press Srto)reébfdbidu‘_'tgut-s essage. o

Enter the output Aum hich the

message 'corres’pbhds-‘

Speak message aiter beep

| 7) Press 4 for message Iength

. Enter5,7, or1 1,t(the default_;s 5)

Messages can be cut short by -
pressing Enter during regording. .

sﬂammm\“.manaﬂammaﬂ&a&\memmmmmén=L_‘-“hmm‘—’l=1&ﬂﬁﬁﬂﬂﬁﬁﬂ»ﬂﬁﬁ%ﬁﬁfuéﬂﬁﬁﬂ*"



4, High and Low Limits - Express 1l allows you to program
high and low limits for inputs defined as an analog input -
type or pulse count. Inputs defined as normally epen or
normally closed cannot be programmed to have high or low
fimits. During voice prompted programmlng, high and low
fimits will only be prompted when the input is defined as an

- analog type or pulse count. The limits are -9999 to +9299.

Express Il defauits to these limits..

NOTE: The Pulse Count Low Alarm Limit is set at -1. You
cannot go below zeroon a pulse count, but the Alarm limit is
-1 to be distinct from the possnble value of 0. DO NOT
change this Low Limit.

5. Alarm Reset Time - After an alarm is acknowledged,
Express |l stops the dial out sequence. However, the alarm
condition will still exist until the alarm clears itseif or some

" action occurs 10 clear the alarm. If the alarm is not cleared

* after a certain amount of time, Express I can be pro-

. grammed to restart the dial out sequence. This is called the
alarm reset time. This parameter may be programmed from
-0 seconds to 12 hours.

:Setting the alarm reset time to 0 seconds will disable it.
This means that once the alarm has been acknowledged, it -
will not retrip an alarm regardless of how long it exists. The
default for th:s parameter is 0 seconds, ‘

" For examp!e you program the alarm reset time for mput 1to
‘2 hours, ‘An alarm occurs on input 1 and Express i diats
out. The alarm is acknowledged but the condition still

A exrsts Two hours later, the alarm condition still has not

been cleared. Express |l will restart the dial out.

6. Dial Out Selection - You may program Express |l to dial
specific phone contacts according lo which input is.in alarm.
This-is the Dial Out Selection. - For example, input 6 can be
programmed to initiate calling to-Phone Contact 1, 3, 4,'and
16. Neanwhile, an alarm on input 2 can inltiate calling to
Phone numbers 2 - 13. This parameter allows you to have
specialized personnel baing called only for specific alarms.
To return to the default, all contacts; press ‘9" '9’ and then
press ENTER. ‘

Sensaphone® Express Il User's Manual

- A list of Input Types will then appear
" :on the local display.

T
> 3- Nozmally clogsd
2= Normally opan

3- Pulpe count

gﬁww&mﬁmmximmwmm% '

' .2) Enter hours,
+ Enter minutes.

5~ 0-5 Valts
»  6r Tamperaturs
7- Time accumulatox

&
o
2.
g.
5
i

: 2) Key in the appropriate Input type
(the default is 2; normally open dry

‘contact)
Press 1 for normally closed. .

- Press 2 for normatly open.

Press 3 for pulse count.

Press 4 for 4-20 milliamp.
-En_terlrtable'low limit, press Enter..
-Enter table high limit, press Enter.
Press 51or 0-5 Volts. -
-Eriler"t,able low limit, press Enter.
-Enter table high limit, press Enter.
Press 6 for temperature

' -Press 1 for 2.8K *F thermtslor
. ~Press 2 {or 2.8K 2C thermistor.

-Press 3ot 10K °F thermlslor
-Press 4 for 1DK o0 thermrstor

Press 7 for time accumulator

3-Recognition Time:

1} -Return to Input menu. PressSfor

Hecognmon Trrne

Enter seconds.

 4-High/Low Limits:

1) Return to Input menu. Press 4 for

High/Low Limits.

Ja
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SOUND [6] | SOUND PARAMETERS

Express Il aliows you to fisten to sound levels through its ~ | 1) Press Program.
_buiit-in microphone when you call in for-a status report.

Express |l also monitors the sound levels through its built-in
~ microphone. When the current sound level sudderily '
_ exceeds the normal sound level, Express Il can be pro- | - 2) Press Sound. -
“grammed to dial out with a high sound alarm. ,

1. Listen-in Time - The listen-in time is the amount of time
 you can listen to sounds at the microphone site when you
- callin for a status report. The programming range is from 0
to 255 seconds. The default time is 15 seconds.

The Sound Parameters menu will
then appear on‘the local display.

- 2. Enable/disable Sound M‘onitoring - This parameter

determines whether Express It will initiate the dial out |  EerWYETsne
sequence if it detects a high sound. ‘1f the sound is enabled, | 2 Soums :::::::t:;
“Express 1l will dial out, If the sound is disabled, Express || H ¢+ necosmicion vime

- will not dial out tor high sound. 1 = enabled; 0 = disabled.
~The default is enabled. ' ' o

. 3. Sound Sehsitivity - This-parameter allows you to : i > s Alnm'ns.;‘:.';;;;

" . change the sensitivity of the sound monitoring. This may be . Tlee Loeas soke

.. useful to desensitize Express Il if it is installed in an area
with relatively high sound level, or where loud noises occur

- :
e Ty

" butare not associated with an alarm. Also, this feature 1-Listen-in Time:

- allows you to increase sensitivity in situations where you - i} -
~ant to monitor lower sound levels, The sensitivity range 1} Press 1 for Listen-in Time,
for sound alarm monitoring is 1 t0.100. A value of 1isthe 2) Enter seconds.(0-255)

" most sensitive; 100 :s the Ieasi sensitive. The default '

s 50. , 2-Sound Monitoring:

. k 4. Sound Recognition Time - The so’uhd recognition time o rooh Press 2 for Sourid Monrtonng.
= is the length of time that a high sound condition must exist o 2) Press 1 to enable.
" continuously before Express Il will recognize the condition.

" If the high sound stops before the recognition time is up; it is Press 0 to disable.

~ not recognized as a valid alarm. Express Il will not dial out. | 3-sound Sensfﬁv;tyg
- This feature is useful to prevent dial outs for momentary '
~ oceurrences of high sound. You may program the recogni- | 1) Press 3 for Sound Sensitivity.
tion tirme from 2 seconds to 1 minute. The default is 8 . 1 2). Enter value.{0-100)

... seconds. e .
ST : 4_~Recogmr.'on. Time:
. 5. Sound Alarm Reset Time - After a sound alarm is

acknowledged, Express |l stops the dial out sequence. 1) Press4 for Hecc’g“'t"’"‘

However, the high sound condition will still exist until the 2)' Enter hours.

alarm clears itself or some actien occurs to clear the alarm. -

If the high sound is not cleared after a certain amount of

time, Express 1l can be programmed to restar the dial out _ Enter seconds.

sequence. This is called the sound alarm reset time. This

parameter may be programmed from 2 seconds to 12

hours.

) Enter minutes. '
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POWER [7]

Express Il monitors AC power failure and low
battery condition. Power monitoring and low battery
" . monitoring is explained below.

= AC Power
2= Battery
Power Failure

1. Power Failure Monitoring enable/disable - This
command enables or disables the power failure
detection. When enabled, Express Il will monitor
power and dial out if & valid failure occurs. When
disabled, Express 1l will not dial out for a power
fallure. 1 = disable, 2 = enable. The default is
enabled. ' .

2. Power Recognition Time - The power recogni-
" tion time is the length of time that a power failure
must exist continuously before Express Il will
recognize it as an actual alarm and initiate the dial
out sequence. Power recognition time may be
'?rogrammed from O seconds to 12 hours The
Jefault is 5 minutes.

3. Alarm Reset Time - After power failure is ac-
knowledged, Express ll stops the dial out sequence.
However, the power failure. condttmn W|I| still exist
until power is restored. I the power is'not restored
after a certain amount of tlrne Express W can be
programmed to restart the dial'out sequence. This
is called the alarm reset time,” This parameter may
be programmed from 0 seconds 1012 hours.

If the alarm reset time is programmed to O seconds,
the feature is disabled. Express Il will not restart
" the dial out regardless of how long the alarm exists.

4, Dial Out Selection - You may program Express
1 to call a specific set of Phone Contacts for power
failure only. This is called the Dial out selection. To
return to the default setting, all contacts, press ‘¢’
*g', and then press ENTER.

Ser’:saphone® Express Il User's Manual

Eefetpun

POWER PARAMETERS
AC POCWER '

1) Press Program.

2) Press Power.

3) Power menu wil appear. Press 1 for AC
Power Parameters.

The AC Power menu will then be
displayed.

gﬂ, > i- Failure moniter

2- Recognition time g
3- Alarm remet time %
& 4- Dialout Selactn =
) %

1-Failure monitoring:

1) Atthe AC Powér menu press 1 for
Failure Monitor,

2) Press 1 to disable.
Press 2 to énable,
2-Power Recognition time:
1) Press 2 at the AC Power menu.
2} Enter hours.
Enter minutes.
Enier.seconds.
3-Alarm reset time:

1) Return o the AC Power menu. Press 3
for Alarm Reset time. '

2) Enier hours.
Enter minutes.

Enter seconds.
—Dia'!out Selection:

1) Press 4 at the AG F’ower menu for Dial
Out Selechon

A2 TR REREEEEE T IR I T I T TR TR
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3} Enier list of dial out selection.

Press individual position numbers,

{1-48)
" "Press Enter. -

4) When all position numbers in list are
entered, press Enter again.

5} The default is all contacts.

Press 99 for thé default.
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DATA LOG [9]

Express ! has two logging features, the lnput Log and the
Activity Log. The Data Log features require the use of a
printer with a serial port. If either data log is enabled, -
¢ Express Il will send information to the serial port to be
. printed via the RS232 socket located to the right of the
~ phone jack and above the orange terminal block at the
bottom of the unit.

1. Input/Qutput Log - Logs the inbut-(or output) values on a
-user-defined basis. The menu offers four choices:

1. Enable/Disable: 1=disable; 2=enable

2. Time betweén logs: set the hours, minutes, and

seconds. The minimum allowed time is 5 seconds; the
. maximum is 12 hours, 59 minutes, 59 seconds.

3. Number of inputs: the maximum this.can be-set-

to is 40.

4 Line length thls determmes the number of
characters that a data log prtntout will allow on each line.
! ]‘he default setting is 80 characters per line. Check your
. printer setup before char_n_glng this number.

2. Activity Log - Logs all system and a|arm activity, Thls
includes programming changes ‘alarms oceurring.and .
clearing, acknowledgments, any c:all lns to the unit and
alarm dia! outs.

NOTE:
Once datalogging is enabled the system ‘will automaticalty

default to an RS232 rate of 9600 baud. If your target printer ' s

is not configured to 9600 baud, refer to your printer manual
to adjust the printer’s baud rate. (See also “Unit configura-
tion” in the following section.)
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DATA LOG PARAME TERS,
~Input/0utput Log:

1) Press Program.

2) ‘Press Data Log.

Data Log menu Wili appear an local
display. -

. .1- Input Date Logs
2- Activity Logs

FE e e

| 3y Press 1 for Input/Output Log. -

. 4) Press 1 for Enable/Disable.

Press 1 to Disable; 2 1o Enable

: 5).Press2Time Between Log.

o :!'Enter hours, minutes, seconds.
)’ P_ress.a for Number of Inputs;

"“Enter the number of inputs to be’
7 monitored.

"____'Press 4 for Line length

Enter number of characters you want
. perlinein your. prlntout '

2-Activity Log:

1} _Retern to the Data Log menu.
: Prees 2 fo-r Acti-v.rily Log.
 -2) Press 110 ;ii'seb|e.

Press 210 enable.

FJ
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6. Call Cancel - This feature determines whether or not
Express Il will continue dialing out for an- alarm after the
alarm has physically cleared,

When Call Cancel is enabled, Express 1l'will stop dialing out
when the alarm clears, even if the alarm has not yet been
_acknowledged. When Call Cancel is disabled, Express |l
will continue dialing out for the alarm until it receives ac-
knowledgment, even if the alarm-clears in the meantime.

1
- 7. Auto Test - This feature allows you to simulate an alarm
on an input to test the dial out procedure. When you call
Auto Test, it will ask you to specify an input number to test.
NOTE: Auto test will make actual phone calls to the Phone
Contacts using the specifications you programmed. You
must acknowledge the alarm as if it were real.

Also, the Auto Test feature will not work if “Call Cancel" is
enabled (see #6 above). :

" 8. Unit reset- Generally ,for.lfat_:téry use, the Unit Reset
feature will reset the various unit parameters you've pro-
grammed in. Should you want to reset the unit, enter a

. reset code of “159,” and press Enter. Choose from Full
Reset, Programming Reset, or Voice Reset.

Note: only “Voice reset” offers optsons Selectrng the other
two will clear system parameéters.

8. Unit configuration- The: Unat Conftguraﬂon menu offers
you three choices:

1 - RS232 Rate (default 9600 baud): This is the
baud rate for the. RS232 Jport to which you would

connect a printer. Its default setting is 9600 baud.
You can reset |t |n arange from 1200 1o 38,400.

2 - Callback ngs (default 10) As mentioned
under the “Caliback Acknowledgment” section
above, the Express Il wlll not answer your call to
acknowledge an alarm until the phone has rung
ten times. This is the default setting. If you wish,
you can change that number here,

3 - Ack over voice (default: disabled): This
feature, when activated, allows you to punch in a
code number of “555” while the unit is speaking to
cut off the message. This is a factory testing
feature and in practice is not'a dependable
override. Generally it should be left disabled.

~ {See Chapter 5: Systern, Acknowledgement Code
for more information on setting the code number.)

Sensaphone® Express Il User's Manual

5.

1)
2)

6.
1

Callback acknowledgment:

Press .5 for Callback Acknowledge.

Enter 1 to enable.

Enter 0 to diséble.

CaH _Cahqel: '

Press 6 for Call Gancel enabling. '

7. Auto Test:

1)

2

Press 7 for Auto Test.

Enter input number.

3) Press Enter.

Note that Call Cancel and Auto Tesl '

are mutually exciusive.

oy

Unit Reset:

Press 8 for Unit Reset

Full reset: "Enter” clears everything.

Programming reset: clears program--

ming settings you've enlered and
returns them io the defaults.
Voice messages resei: resets

individual expansion card messages
and/or the voice ID message.

Unit Con'ﬁgure

Press 9 for”Unit configuration.
Choose from:

RS232 rate: Set this rate from 300-
38,400 bauds

Callback rings to answer: choose a
.new number if you don’t want 10.

Ack over voige: choose from
disabled/enabled. E
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lorcing the Express Il to wait fora, =
programmed period of time before starling
the dial-out process. Call Dalay applies fo
the period just prior {o dial-out, before the
first telephone call is made.

Call Delay provides the opporiunity to .
cancel a valid alarm at the Express II's
‘installation site, before dial-out oceurs. An
audible voice message indicates which of
the inputs is in alarm. If on-site personnel
acknowledge the alarm within the Call
Deiay time, the Express Il will not dial out.
(Local Voice Mute is disabled, sothat
alarm messages-can be heard at the site.}

Alarm Message:
. Audible, On-site
Activated

Local Voice Mute:
Disabled

-Express Il Detects a Change at the Sensor Variable Factors Bgﬁatc”
Express [l detects a change in the input Type and Changes
monitored condition (from the sensor wired Configuration from
to one of the inputs). This is considered Vsﬁ‘:zytd
an alert condition, and does not qualify as gﬁnmg
a valid alarm at this paint, green
The condition continues throughout the -
progr'ammed Recognition Tlme.. It the Recognition Time:
condition (or sensor) reverts 10 its normal Activated
state before the Recognition Time is
reached, no alarm will ocour,

Il. A Valid Alarm Is Recognized Variable Factors mgﬁator
The condition must persist long éhough to Recognition Time: Changas
meet or exceed the programmed Recogni- Expired from
tion Time. When Recognition Time has ;’r’;’::]"?o
expired, (or if set to zero), and the alarm \ ] Blinkin
condition continues, the Express Il will Valgnggrm. vy ¢
determine that a valld alarm exists.

- When a valid alarm is defermined, Call _
Delay is activated (if not-set'to zero),” - - - Call Delay:
‘ i ’ Activated

Sensaphone® Express |l User's Manuai
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IV. The Alarm is Acknowledged

Variable Factors

Andicator
Light

"OK.”

Al any time after a valid alarm is
determined, the alarm may be acknowl-
edged at the Express {I's installation site,
by pressing ALARM CANCEL.

When the Express [l dials out and the call
is answered using a Touch-Tone tele-
phone, it may be instantly acknowledged
by pressing "555" (the defauit code) or by
entering a programmable code. '

The alarm message repeats for the
number of programmed Voice Repetitions.
If "555" has been entered, the Express i
will say: '

The alarm is considered
acknowledged and the dialout will stop.

{li the alert condition continues to exists,

then Reset Time may reactivate the dial

out process-—reler 1o Resel Time,

page 32-33.)

if the Express H does not receive the
Touch-Tone code, it recites the iollowing:

"No Acknowledgment,”

Atter the acknowledgment period, it says:

"Press any key for unit aclivity."

If 2 key is pressed, the unit enters

command mode. If no key is pressed it
wilk hang up.

The recipient of this message must call the
Express |l back within the pericd
programmed for Intercall Time, in order to
acknowledge the alarm, if local voice
mute is off, the unit will beep at the
installation sile while waiting for this call.

Local, On-site
Acknowladgment

Touch-Tane
Acknowledgment:
Fast Code £55

Touch-Tone
Acknowledgmnent:
Default Code 555

“Tone or Pulse
Callback .
Acknowledgment.
Within Intercall Time

Red light blinks
until alarm

is acknowledged

Sensaphone® Express It User's Manual
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lnqun‘e Alarms: : R o) Dump Programming;

To check alarm information, press INOUIRE and then ALARMS.' { Is useful only when a

If there are any unacknowledged alarms, the Express Il will - printer with a serial port is
recite which input alarms have not been acknowledged. Other- connected o the Express
wise it will tell you that-no alarms are active. _ il It does not reset or

We o teer.o oo | clear settings. For that, .
S o . _consult "System*:in
T : -1 Chapter&.. , -

Halt Nlode Delay Trme - ' | e

. Halt mode allows you to disabie all mputs and prevent dial out -
for a user-programmed time. Halt mode is useful it you must Inquire A larms:
perform periodic tests or other activities that would trip false N _
alarms and.initiate dial out, The Input lights.will flash red for the
duration. Half mode can be programmed from 0 seconds to 12
hours. l

1) Press Inguire

'R

To initiate Halt mode press the orange HALT button. To exit
. Hait mode press ALARM CANCEL.

L _ | 2) Press Alarms
NOTE: If youprogram the halt mode time o zero, the halt mode
feature is disabled. The default setting is 1 hour. (See also

: "Halt mode delay time" as part of the System programming
Ty section of Chapter Five.)

Sensaphone® Express I} User's Manual " R
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Special Keys:
“Press the "star" button( ) once to repeat the current menu.
 Press the “star" button(™*) twice to.repeat the previous.menu. - .
Use the "pound" button{#) as the Enter key.

Notes regarding uses of the "Star" Button[*]: During the programming of Phone Contact
Numbers, the "Star" [*] button is the Code Key--i.e., for Code 1 you would press "*1". f, on

the other hand, you are inputting analog tables or alarm limits, if you press the "star' button [*] -
before a digit, it acts as a minus [- ] sign; Jf you press the star" button[* after a dlglt it acts as'

a decimal ponnt

Security: - _ '
The unit's local keypad may not be "Unlocked" or "Locked" over the’ phone This will not aﬁect
any Phone-in parameters; however, if the local keypad is "Locked" you must know the System
Password to gain access and change programming over the telephone Press the pound sign (#)
after the password. . ‘ . ‘ .

Note: The ID message must be recorded after installation. There is no default ID message.
However, it can be recorded over the phone, Just rememberthat message time lirnits apply
(See "Messages” section of Chapter 5.)

Input Calibration cannot be programmed over the phone

A Sensaphone® Express Il User's Manual
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. 25.

Phone Contact List
NAME PHONE NUMBER

SCHEDULE"

AllfDay Night Weekend

26.

27

- 28.

. 29.

30.

31.

32.

33

s,

35

" 96.

) S
Y

38,

39.

- 40.

41,

42,

- 43.

44,

. 45.

486.

47.

48.

hbbbpbEbbpoppEpppEERRRPR
SN al=lals]=]aja]=nls]=iuln]uls]u)sfulupuju)uis

SHbhhobbhopopophopppoppRpR PO

.

A

*Schedule Options:
Schedule 1: ALL. Schedule 2: 1-24=DAY, 25-48=NIGHT.
Schedule 3: 1-16=DAY. 17-32=NIGHT. 33-48=WEEKENDS
for further information see "Phone Parameters” in Chapter 5.
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li. DIAL QUT
' A Dialing method
- . 1. -pulse
2. tone

.. 3. automatic
B. Retries-an Busy :
: -1, enter number of retries on busy
'C. Message Repeats

. 1. enter number of times alarm message will repeat for each call

D. MaXImum Number of Calls
o . 1. entertotal number of outgomg calls durmg analarm
"E. Call Delay Time
: . 1. enter hours
2. enter minutes
' 3. enter seconds
Intercall Delay Time -
!t 1. enter hours
2. enter minutes
o 3. enter seconds

T

A Sensaphone® Express Il User's Manual
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IV. MESSAGES
" A. Record ID Message

1. speak message

B. Record Input Message
1. enter input number
2. speak message

C. Record Output Message
1. enter output number
2. speak message

D. Message Length
1. enter 5
2. enter?7

- 3. enter 11

A Sensaphone® Express Il User's Manual
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VI. SOUND
A. Listen-inTime
1. enter seconds {0-255)
B. Sound Monitoring
1. disable
2. enable
C. Sound Sensitivity -
1. enter value (0-100)
D. Recognition Time ‘
' 1. enter hours
2. enter minutes
3. enter seconds
E. Alarm Reset Time
- 1. enter hours
"2, enter minutes
3. enter seconds
F. Dial Qut Selection
1. enter position numbers (1-48)
G. Mute Local Speaker '
1. disable '
2. enable

121111111411

Sensaphone® Express Il User's Manual

&1mmmLA1%1%1%1%%1%%1%1ﬁaﬁtﬁyﬁ%ﬁ%ﬁjjjj~ 




l.l'l’Il!l‘!lllllI'Illl.llllllllllllllll!

Vill. OQUTPUTS
' A, Enter Output Number
1. on-board output (output 0}
a. manual
b. automatic
- 2. optional cutputs--manuai
a. off
-b. on

A Sensaphone® Express Il User's Manual
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X. SYSTEM
A. Password
1. enter password (up to 6 digits)
 B. Date and Time
. enter month
, enter day
. enter year
. enter hours
, enter minutes
. enter seconds
C. Acknowledgment Code
1. enter code (3 digits; default=555)
D. Halt Mode Delay Time
1. enter hours
2. enter minutes
3. enter seconds
E. Callback Acknowledgment -
1. disable
2. enable
F. Call Cancel
1, disable
2. enable
G. Auto Test (only if call cancel is disabled)
1. enter input number B
H. Unit Reset
1. enter code 159
a. full reset _
b. programmingreset
c. voice reset

[R5 S U I B S B

/—* “f. expansioncards (j-©7

& 2. ID message _ -,
[, Unit Calibration -
1. RS232 rate {default 9600 baud)
a. baud rates 300-~38,400
2. callback rings (default 10)
3. ack over voice
a. disabled
'b. enabled

Sensaphone® Express Il User's Manual
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_ NOTES
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Problem : Cause

Solution

2. The Express I will
not answer the
telephone when called
for a status report.

3. The Express 1l will
not answer the tele-
phone when called
back for alarm acknowl-
edgment. '

4. The Express |l dials
out correctly but fails to
audibly recite its alarm
message when you
answer the gall.

Sensaphone® Express Il User's Manual

Check the telephone number
programming. Does your telephone

system require a “9” to connect with an

outside line?

If you are on an older phone system, try

| setting the dialing method to “puise.” If

this doesn’t work, try setting it to “tone.”
(See also “Dial Out Parameters” in
Chapter Five.)

increase maximum number of calls to a
number greater-than or equal to one.
(See Dial Out Parameters)

The Express | niust be connected to a
standard (2-wire.analog) telephone fine,

-and NOT a digitai extension to a

phone system. §

If the unit will not dial out and the
factors previously listed have been
ruled out, try connecting the unit to a
standard residential telephone line and
see if it will operate on that line.

Recheck the programming of “rings until
answer” feature. (See “Dial In
Parameters” in Chapter Five.)

_Allow the telephone to ring ten times.

| Reprogram voice repetitions to 1 or

greater.
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Problem

Cause Solution
V. OTHER , : _
1. Alarm status of input | Incorrect input normality. Reprogram the input type to the
is incorrect. correct normality. See "Inputs” in

2, The unit won't
perform an autotest.

3. The unit calls again
with the same alarm
after | acknowledge it.

1 The call-cancel feature is

enabled. An auto test won't
execute if this feature is
enabléd_.

Alarm reset time is set at {00
short an interval.

Alarm condition is sporadic,
going on and off.

Sensaphone® Express Il User's Manual

Chapter Five,

Disable the Call Cancel feature. (see
Chapter Five)

Increase the "Alarm reset" value. See
*Alarm Reset Time" sections in
Chapter Five and "Alarm is '
Acknowledged" in Chapter Six.

Lengthen recognition time. See
various "Recognition Time" sections in
Chapter Five.

T2RT22177114111145%



- NOTES

Sem-*.a]:}hcn‘ne"B Express ll User's Manual

gﬁmmmg;mm%ﬁwaﬁmﬂaﬂaﬂﬁﬁﬂﬁiﬂﬂLAﬁﬂﬂﬁﬁﬂﬁﬂﬂﬁﬂﬁﬁﬂ%ﬂﬁﬁﬂx4ﬁﬁﬂﬁn



HECEME R KNEMNERNNERNRNENEEEEENNNERNEEEN AN

i,

F’?FN:P‘P'!\’T‘

Al rnomtored channels, 1nclud|ng built-in momtormg features, shall allow keyboard
and rermote touch—tone programmmg of pemnent operatlonal data mcludlng, but not
limited to:

1. Input type (NO/NC, 4~20mA and 0-5V analog, pulse count, thermistor, time
~ accumulator)
san High and Low limits (-9999 16 +9999)

B Input’ ‘recognition time (0 seconds to 12 hours)

4, Alarmreset time (0 seconds‘to 12 hours)

5. Phone Contacts list for each channel

8. Enable/disable for each channel to dialout for alarm

B Outputs

"'The system shall have one built-in SPST latching 2A 250VAC relay output. The output

may be programmed to switch automahc:ally on alarm or manually via keyboard or
Touch-Tone™ phone. Up to 16 additional relay output channels may be installed by
the user.

1+ Communications Features

T Telephione Specifications

The.system shall connect to a standard 2-wire telephone line using pulse or tone
dialing methods, with loop start only, The system shall recognize ringer frequencies
from 16 to 60 Hz. No leased or dedicated lines shall be required. The system shall

__also be capable of being used on the same telephone line as other answering de-
L vices. Call progress detection shall ensure that the alarm dlalout is not h:ndered by

", .no-answers or busy signals.

~'B. Télephone Numbers

" The system shall be Capeb.le of dialing up to 48 teleptione ntimbers, 40 digits each.

There shall be a capacity to program, retain and use three separate lists based on a

calling"schedule of weekday, weeknight and weekend. Each list shall contain upto 16 -

phone numbers. in addition, lndlwdual phone contact lists may be programmed for
each input channel.

The system shall allow local keypad and remote touch-tone programmlng of the

. “followlng telephone dlallng mformatnon

‘Dlallng method {Automatic, pulse tone)
Retries on busy (0to 15)
Message repetitions {0 to 10)
Maximum number of calls (0 to 65,535)
Call delay time {0 seconds.to 12 hours)
‘-z'lntercall delay time (0 seconds fo 12 hours)

Sensaphone® Express Il User's Manual
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‘the absence of AC power, {Actual battery- backup performance is dependent upon
the age of the battery, the ambient temperature, the charge condltlon, and the
- number of external devices being powered by the system. }

C. Local Visual Indication |

Each input shall have a corresponding LED that will indicate the alarm and acknowl-
edgment status of each input.. The system shall also have an LCD display that will
list information about the current system status and mput/output status.

D. Datalog

The system shall be capable of logging the input values on a user-defined time
period via a serial printer. The system shall also log all system and alarm activity
including, but not limited to: programming changes, alarms occurring and clearing,
acknowledgments, call-ins, and alarm dialouts. The system shall be able to prlnt the
.log information to a printer hooked up to its built-in RS232 serial port.

E. Halt Mode
The system shall be capable of entering a halt mode upon user command in which
all inputs shall be disabled and dialout prevented. Halt mode shall end auiomancally
after a preprogrammed time period.

F. 'Diégnostiés and Testing
System dlagnostacs shall be performed each time the un|t is started. The system

shall be capabie of performing a s1mulated alarm dialout for testing. The dtaiout can
be requested locally or remotely.

JRCH Security

- The system shall allow the user to lock the keypad to prevent unauthonzed local or
remote access unless a security password is entered.

VI.Remote O'pefatiqn F_eatures
A. Status Report

The system shall allow the user to calt into the unit at any time using any standard
telephone to obtain a full status report of all monitored channels. The status report
shall be articulated using the resident voice-synthesized English vocabulary, in
combination with digitized user-recorded voice messages.

B. Acknowledgment

An alarm-on any monitored channel‘may be ackndwledged re_‘m‘c'nely'by pressing
tones on a touch-tone telephone keypad or by calling the system back within a

Sensaphone® Express Il User's Manual
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-1 YEAR LIMITED WARRANTY
1. WARRANTOR: Deaier, Distributor, Manufacturer

2., ELEMENTS OF WARRANTY: This Product is warranted to be free from defects i in
materrals and craftsmanship wrth only the limitations and exclusions set out below.

3. WARRANTY AND REMEDY:

One-Year Warranty — In the event that the Product does not conform to this warranty at

_ any time during the time of one year from orlglnal purchase warrantor will repair the defect =
and return it to you at no charge :

This warranty shall terminate and be of no further eﬁect at the tlme the Product is (1)
damaged by extraneous cause such as fire, water, lightning, etc. or not maintained as
reasonable and necessary; (2) modified; (3) improperly installed: (4) repaired by someone
other than warrantor; (5) used in a manner or purpose for whrch the Product was not
intended' or {6) sold by orlgmal purchaser. : S

WARRANTORS' OBLIGATION UNDER THIS WARRANTY IS LIMITED TO REPAIR OR
REPLACEMENT OF THE PRODUCT. THIS WARRANTY DOES NOT COVER PAYMENT
OR PROVIDE FOR THE REIMBURSEMENT OF PAYMENT OF INCIDENTAL OR
CONSEQUENTEAL DAMAGES.

It must be clear that the warrantors are not insuring your premises or guaranteeing that
there will not be damage to your person or property if you use this Product. The warrantors
shall not be liable under any circumstances for damage to your person or property or some

- other person ot that person 's property by reason of the sale of this product or its failure to

operate in the manner in-whichit-is designed. The warrantors’ liability, if any, shall be.
limited to the original cost of the Product. The warrantors assume no liability for installation
of the Product and/cr"i’ﬁterrupticjns of the service due to strikes, riots, floods, fire, and/or any
cause beyond Sel]er s controt

4. PROCEDURE FOR OBTAINING PERFORMANCE OF WARRANTY: In the event that
the Product does not conform to this warranty, the Product should be shlpped or delivered
freight prepaid to a warrantor withr evidence of original purchase. :

5. LEGAL HEMEDIES: This warranty gives you specific legal rights, and you may also
have other rights which vary from state to state to the extent allowed by law expressly in
lieu of any other express or implied warranty, condition, or guarantee.

Effective date'07/01/90
Phonetics, Inc.
901 Tryens Road
Aston, PA 19014

(610) 558-2700
Fax (610) 558-0222
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| ot instatiation and
Maintenance Information

o R E——

Please read and save these instructions,
" Read carefully before attempting to assemble,
install, operate or maintain the product described,
: Protect yourself and others by observing alf safety
-information. Failure to comply with instructions
could result in personal injury and/or property
~damage! Retain instructions for future reference.




£ oy v oz 9 o/t ] £ z1 9 £
14 0z ] /i g z oL ¥ vl 2 4
9 oL 9 i g £ z1 g ¥l g [Z3)
] 1 2 z ol ¥ 4] I CT8 H I
9 1 8 z ol ¥ 1 9 8L ot BE
2 £ oL [4 U 9 vl 8 {8l {3 2]
Dt 4 4} ] ¥l 8 «(9Livl 0i  #{8Url ri £
oL r 4} 9 [ 8 (9Ll 0t {8L)pl ¥i bl
4} 9 ¥l 9 Bl 0L «(8LIpL Zb «BUYL LS 4/
vl g (9wl oL «(81)FL ZL o {8LL rt W8U%L «(8LIYL arn

NOEZ  ASLE  MDEZ ASLE ASLL ADEZ  ASLE  MOSZ  ASHE
—333jSk—  —PRUM— . — P05~ o jeadsT —

510)0{ aseyd-a|Buls 104 SIZIS SN WINLILHA - § 3jqe;,

"XOQ HNPUD/ELILISY 3l apistl 10 are|daweu Ay} uo weibep

UOIIALUGY BYY 01 1343] UOLLRICI pue 623t0a 13d0id 104 1030W 139UU0d O)
: 10)OA 0} Jamod Bunasauuo)d

"DAAYDL "ON S JVAGYE-SLE 32 Bunina [210UB5 104 32:5 10)INPUGY WNWILYA §-04F BPIIY D3N 310N

| —3a8} 00T —

4} 9 v ol ] 9 (8L Zl ot £

zl 9 9 «Ourl 0L 8 #(8LML 4 I z

7l 2 I 1Y 2 ol al «(8L)tL vl ZL il
<91l 04 8 «{(BLIPL 4! 4} FCTY TN CTh I pi 1
“9l)¥l ot ar «{elivt o AN - TS TR CTY TR T8 21 143
Halwl 43 oL «(8LFE «{3L)L zl PLCTR TR < TY TR (=T} 1] o
«2L)rl i FARRN (=13 TN (-7 - B ¢ T4} NTN RN TY TR 1) ) £l
Mi:{85-11 vi Lo #8101 W(BLWL  H(9L)0L HBLPL «BLEFL BRI Pl
BUPL H)FL vl #8000 S(8LFL  «(BL}pL HBLPL  «(BLPL  #{BLTL 9/
«BLHL HOlFL BLPL (8L (8L «(8L)pL HBUPL «BLFL 8L a1

AOSE - ADEZ ADDT AOSE . ADET - hogk NOEZ AODZ dH -

jaad oo} —— 12240593 SE oo

1P 00T O3 N5——
SIOJOIN aseld-2aly] 10} Sa215 AN WnwWIUy - ¢ djge]

: Juswubijesiu 1oy ajesuadwod o3 Bulfdnes
sfgIxal @ uo puadap jJou oQ "Alessadau se aseq 1010w wiys Jawubie
Buyjdnos pue Yeys Jo %I3yd jngales e a4inbal suoejelsu; pajdnod-1aaiq

‘syjeq ualybny -

-12A0 10U 0Q “IaYd 01 ab6pa Whiens e asp) "au-Ul 39 ISNW SBABBYS 3ALLP-}28

. *3|qissande pue

dn SpI0d PO UM PauUNoW 39 PIN0YS s41030w Bulieaq aAd3|s ‘3)qissod 212U

usjaweip a)qissod 1sabae| ayl po syjoq Aujenb-yBiy asn Buunow aindes

104 "3SI0U BZIUIUIW PUE UOIIRIGIA JUIARLd O] pauslse) Aj3undas ag 1snuw 10100

. Bununopy 10100
suonesjdde yans 1oy paubisap A esiysads uaaq sey

40300 Yl $53UN PAsh aq 10U 15nwl [01u0d paads aygelsnipe Juoaa3 Uy B
10301 3y} uey) 1a1ea.b io o} |enba

Buizes Jamodasioy B aARY 1SN 10JOW [0LIUOD O} Pasn 3dtAdp Buiypums Auy |
‘painbal 8q ABws S181823Y MBU 010W JuaWadedal e yism pasn
39 0% 5| 13[j03u03 Busixa ue §i "Bu1llas 1o u0ID3|3S JaleaYy UO SUO|IEPUSW

~LU0D314 §,134N30BNUBLY [CJIUOS BUL MO[[0) ‘PISN 51 131IELS 1010W & S49UMN I

13]]0JIL0D PUE JOIOW 34} 40} uoIa10.d
10241 poys apraold 03 4328344 NI 40 S350y 3aeY 1SN Addns Jamod B
'Sapo3 |e3LI3|3 |B20} Ag
pannba. Afjensn pue ajgesiape st adtaap BuilIels 1010UL B|GEUNS € 10 35 M
S3IIAD(Q] JOLIUOD 10I0IN

‘ayueWofad

J00d pue Bujjesyiaao Jolow 35ned s3681|0A padURequUy "84 1 LIYMM
paoueleq aq p|noys sauy} aa:u} ye uo sabeyon Jamod aseyd-aaig} uo m

‘BuleayIsAc asned pue

g==iopiad sonpad ued abelos Mo "s1e(dawieu JOJOW U WO UAOLS
1BYy ¢ dsau100 1snw Addns Jamod ayl 4o sseyd pue Asuanbasy ‘abeljos B
S21N0S JoAOd

"UCHIPUO) (10}0uW P3{|e1s) 40101 PadyDO] B 1031ap 30U Aew

uey ay} Bunelado uosiad syl ystym Ll SUSHENLIS U] 10 PaPUBILEUN B}erado

0} Aj331 34e pue 3un3anuys Buip|ing ayy ojul yINg 34e A3y Ji ‘papnpiui aie suey
jeanyndaBy "papnidut Jou d1e suey papuadsns Buijlas pue suey jeysapad ‘suey
Butienoad 'spooyabuey ‘a3asp (304Ss-3U0) JJO-1ND [BLLIDY) € 40 J0PB}0Id jBw
-184] 18531 |ENUBLL B 1BYNS SABY 15N UOIHIPUDY (4030W Pa}E)S) 10301 Padd0)
€ 17513p J0ou Aewl 103e1ad0 Y YIIYM UJ SUOIENLIS Ul 40 papuajieun ajesado o1
Ajaj] 3Je iy pue ainenas SUIP|INg syl Uiflim 10 Our Hing 318 yiym ‘212
‘SUBY 1INP PUR SUBY BSROY B[OUM “SUES ISNBYXS D138 “Suey LIssut-Buijiad ‘suey
13sU-|{EM ‘SUBY ISNEUXS WODYIBG $€ UINS "Pnposd uey e ul pasn J01ow Auy
(971 '8 SZ1 SHdYHDYHYd)

SYIHVY dIAGNILIYNN NI SN 204 SNY4 - AYYANYLS £0S TN

. ‘UORLWLIOU UDI3ISIDS JO30L 18Y10
pue ‘uoniaroud jewniay) dadaid 10y Buimojjog ayz |
O} 1340Y 'SedIe PapUILIEUn Ul SUBY I0) JOp NOLLINYD V¥
"821A3p BUIAOW J1e ue JO WeDLS Jie BY] Ul PAIUNOW 3G 1snw
J010W 3L} D13 "'V 0D UBAD-IIY,, s2reipul siejdawedt JOloW B4} 3 K
(.67 4.02- 5! @4njesadiua)
WINWIUIAL *{(D,01) 4,701 PR3DX2 10U pinoys JOyowW 3y} puncle anjesdwa) m
D3N 24l JO 008 32114y Ul P3UAR S8 SU0NEI0T
SNoplezel Ui 3XAIIS 10} SIOI0W UOLRIGT SNOPIEZEH PALSH] 1N AUC 351 M
"$0010-121BM 30U 312 SI0}0L PASO[3UA A}|R10] "1SIXa ABLU SUOIIP
-UGd £11p pue dULBp SJ34M SIUSWUCIIAUS JaYSIEH ~ 10101 pasopu3 A0l i
ae Buljood 3o Ajddns
2lenbape ue 0} $537338 YUM SUOIIEIG| AP Les|) - i0jo joouddug ‘uado |
uoijeo

"UO1EI0| AUp ‘UBSPD B LI S100PU) PBACES 8 PjNoYs 10)0py — abeioig
(D3N) 3p0D [E212193]3 |BUOHEN U 4O 00§ SPIMY

Ag pauyap se UOIIEI0| SNOPIEZEY € Ul JOIOL BY} 38N Jou od "2bejjoa pue’

pes| pajes 12 palesado LUaym SI0J0W 150W 104 [BLLIOU S UOIIpuod siyt anfu;
asned Jo jnyuted aq o} ybnous Joy aq Aew Joiopy jio3ow Butelado ue jo
Jouslxe 3y} BullDNo) USyM jNJBIeD 3F 'PRO| PRIDAULIOD B INGLUM JOIOW 3y}
Buiuuna 21043 A2 MeYS ayl anoway “sued Buinow e piens - [exueydaly
S S Juawdmba uo Buppom aioag
lamod Paunodsip sfemy Ajpardadxaun els o} Jojow Bussnes jjednewoine
12531 LW 5101331014 19534 [ENUELL ‘SUDINIPUOS 34N121adWa) Mo) IapLn) Jnado
Kew suoppuos Bunessdo |ewiouge Jay3o 10 Buluwel ‘BUipeo) sA0 1a4M 10
SBIBLS PAUUN 3YY U] SpJRPUBLS (T4} SSII0IBI0GET SI9MIBPUR JG JIN S8 YaNs
suoitenBal A1ages Ag pasinbal Jsaassym voira104d PECIBAO |BUIBY] Bullelod
-I03UL JBLIEYS SOOI € 1O S10j0W Paldalold Ajjeuway) s — UoEDI04d [BULIBY )|
: "XOQ HUNPUOD 3y}
C1U] SUCIIIBUUOD 3D104 JYOU O "SIBAGH X0 [EUILLIS] PUE HNPUO |2 ||BISLIDY
SHMHD HOYS 10 Buipuncaf yusaaad o) Ajnyaued suoisauuo e 31.nsy|
'Sap0d |30} PUE D3N Y}
Aq pancidde poyiaw BuipunolB Jaylo 4o ‘PNPUOD JjjelaWw papunolb e yum
Buiuim Aq papuncub Aferenbape pue L2103 8 1SNW 101044 — |231I3(]
‘Sapod [80] Jje pue ‘S9)ELS PalNin
ay} ul (O3IN) 8po) [8211033 jeuoneN Byt pue ‘Sjuawadnbal vHSO
HE O] Wi0Uod 1SNW UG E[J)SU| "PEC] PIIIDULIOI 571 10 400Ul & U
Bupptom arogaq arinos semod 1ouuoasip shempy saunful je1eg 1o
SnOLIAS 95ned ued jusidinba uaALIp Jojow pue PR
s10)0 punode syred Buinowr pue abeyon ybiy B ‘HIDNVYA ¥
‘Pa4BPI0 JO}OLL
0 SUOiIe3I{>ads 0} SLIIGLUOD e1ep 1.y} ALBA O} ale(daweu 3y asy) |

. 131118 YHM UHEP 3jif AjB1eIpawul ‘punoy sl
*3{235u0) §) “sbewep pajeaduod 1oy 30O| ‘uoles Buiuado Jayy B
‘ Buijpuel pue uorpadsuj jeniu]

afer”




Buidnod Buydnod paubie ‘uonednqnial a1inbai

ubljes. (spma.nsias uajybiL TSI 40 3hBaYS 35007 10U Op pue Aio)iey syl 1e paieslgn|-aid ase siojow Buleaq jjeq voifeg
s3e(d3. 10 Jieday ’ Juag .m:wmmnw wwﬂuwwmm ‘3}ED1IGNIBA0 JOU G *[LO J0J0LW ILID3ED 10 Juab1alap-uou g7 ‘ON VS 4O
, ’ o ' sdoip §£ 01 0f YU saeaA any AIBAd sHUN AIND [BUOISEIN0 pUE sieaf om) Alaas

Gi Buipea Buyigaq papeojJanc
, uatuu .hma_ucm :.ﬂm 1 sbuite % P3peo; spun A3Ng Jualliwialur 1834 £ 3UO Spun ANP SNONWUGD [10-34 “pdpAL
Pay dorow dejdal sodeday U0 up padewep ‘uiom 10U e SUOIINIISUL §| *(J3AGY XOq {PUILUIEY JO S18|dalUEU 935) JOJOW aUY UO
Auedwios amod je30) sabejjon SUOIIINIISU) Bulloal mo||o4 “Buijioas dipotiad aanbal siciow Bunieaq aaaalg

HASUOY "SUC3RUU0Y Bulis 34D paxueequn 1c ybiy .

t ) . , "PSIR|IIUSA ||BM §I BRI B3NS BEW
sabeijoa paduejequn 4o aseyd ajbuis Bujuun Asiou 7 ‘paSN BJE S3USAL0S §| ‘3|qewwiweyy Alybiy aie awos !syuedsuqgnt Bupteag 1o ysiuy

535My UAMOIG UMD UBO 40} 3D3Y) 4030w aseyd-aaiy L Kanissadxe g *UONILINSUI 1010 HIEWE AR SUBAJOS SULOS ‘SIUAAOS YLIM UOIINED 351343%3
uBjeay paubijesiu Jeys Jolon A0 SHMELIQIA JOJON ’ "SIRILOD JBUIRLS JOJ0W LIoMm pue spaenb to sjjoq
PES— . Buiunow 3500[ SUCIPBUUD PIIEIYIAAO 10 Bunm tood fJuains 1ojow ybiy
51 aBeyjon siejdawey 1oy Asap aBe30n 1030W MO sypaq pue saaesys sBuydnod 9500 10 wom BullEaYISAG UtIIEIGIA 10 SI5I0U
: o215 uopesado Bugnp JENSNUN ‘SUOIIBINWUNIIE LIP 404 23D "uoiie|jelsul 3yl 1adsui Ajiedipolad
1030 858313 10 PRO| mu_._v.m.x . 1030W PapecusA0 T se1s 40104y "uondetold ahs Jeam N3l e ue Yum paues)d 3q ued 51030W
pasopug "pezey] a1y e pue BURESLISAO 1030 ISNEI UED SUONBINKIAIDE
peoj eiau; ybiy ~anbioy ’ g “Buinnoea Ag ‘sbBuiuado Juaa punoJde pue uj SUOIe|NWNIDE HIP SACLUSY
1010w 1ab1ep Yy adepday Buipels srenbapeu wu:m:mu.r:ms_ U@ﬁ:@EEOUwE
axe|dal Jo Jjeday PLedtatTR-FAL BETR-Ty ) )
syeq 1snipy | A)azes soy Aue yf ‘siopdeded m_m..__mcum__n Qo«m
‘BZIS JO}OL 35E3.IMY ‘PRG| BINpaY  53[3q 3yBL ‘Buipeo) ssa0x3 . 2)ajdurod £ 0} LG O) 10}0L mojfle pue tamod

wess 1rauuodsIip mutm:mut_m:.__ Aue _m:__E..otwl aJo)ag EW-.-UZ< q
e BulA1ies st 10}0W PeO) 2423UD yby ooy peoj Buniels T . m::um_oc._ pue Jp Jo Aua a4} aZiwuw 0} pafeIsul
(aseyd-g) ) alelg|EE O) o c=al m& «m:E m.._.wV_mmm pue siaA0d || mum_a [F1] .a_w._:me 4B SRIIABP DALDI]
aduejeqUN wmm:o> 10§ }PaY>D) Buo] gorseyey 4o’ -oud Jaylo pue spiend ayl 18yl 3INS (BN "UCLEBRISUI 84} 1oadsul-a1 >=m:m_>
SUSHABULCS 1504 104 3D (48 ¥ m_mm_.Ehuma paads 01 dn awod "ajejdalieu 0] 350 ag PINCYS Y UBLND 1030w 33aY) (Bulooyse|gno.y 38S)
£91qE) 01 1343)) 3zjs au 35RALZU|  I0j0W 4@ Mo} 00) 3bejtop $0u 530P OO HONRIQIA PUE SISIOU (ERSNUN 40} AL ‘A431Q UNS PUE PRO| 01 JOIOLL 123UL0)
Jojaw sobBae| ssp) "adAy Jedoud | : , ‘papunaib Ajadosd s1 Joyow 2ins oy
A04 1) BUAIBS J0JOL JNSUOD) Afsadoud paijdde jon . ' 1010\ mc_t.mu.m

soejdas Jo Jieday JaE]S 10 1030WUL 3A[IBY80 , ot

52)5 1010WU BSEBOU] 10 PEO| 3INPAY  DSPEOMRAOC 39 ABLW IOOK - U p mc_um..wnwo 81042q doys JiedaJ 1030w
. scou on pogddng : paipijenb g Aq paziaIas 1010w 3B 19 10 duiep Usaq sey 1010w 3yl §| M
weibelp 1suiebe suonzauuod ¥osy  suoRBUUC? aul| radcadw) "|001 43410 10 IBLLLIBY UM SIBYS aX141s J0u op afewep Buliesqiuansid ot o

paddil) y1 3payd Japaioid _ , ‘sfewep uarad
[eLLIaL] 13534 |BNueLl 10 Jjewaine paddi (topajoud 01 atdinba uaalp Budauu0d 310)aq UCIIEI0L JO UOIIISHP SUIWLSISA |

LR S2U A0JCLU }| "PROJ OO IBYD  [ELLIBLY [RUIBIUL PEOIIAD ,

Butied uaiina slejdaweu Jojouw C . ) Guneay
1suleBe BUNEl 13183y 234D JELEY paddin pazije3o] pue doip 58e3joA JusAasd 0} 8.n33s 3G JsNLU LISYSAS Lif SUCHEIAU
Ul AE[31 PEOJISAC }3584 PUB HPBYD  IBMILIS 1GJOUL UL PEC|IBAQ . -U0D 1e2112343 [jY "adnfiey 401G ssned ued ‘speo; Builies piey uo Aenadss
SUOIDBLLO 100 104 DAY (8 B . B ‘sptod pazis \am«mqvmhmc._mo Buo7 -dosp abeyon aziuruiu o} 3fqissod se pioys
v-53{Qe| 0} 1845I) 3i$ 31 B5RFDUL  dOJP BUY 0} NP S[EUILLID} . $€ 3G PINOYS ‘PN J} SP40D 3jQeL0d HOI0W PUE BIINOS uRdMISq Aem-3uo
Aueduwiod Jamod (X0} YSUGD  1010W IB MO) 00} 8BRYOA | a.1e UMOYS Saoue)s) $3ZIs saim paysabbns o) g pue v sajqet o) sayay ~Buyuuny
. sBuiesq sy pue bunaes Sunp doip 2623104 azjwitiur 0} 21enbape 3q I1SNW 325 3440
uBije o3 18jjew 3nsejd 40 3pymel © "224Nn05 i3mod By} WOLY SIURISIP & PI}EIOY 51 J0FOL SUIYM DZIS 4im ISeaLIuf
B YN 12008 PIBIYSPUS/|(BYS U} Bupuuns pue buie)s Sunnp wnwiw e 6} dolp abeyoa daay oy Qeded
18 1010W 43 B3ls 03 Asessadsu aq . arenbape JO N> ajeredas e woiy paiamod ag PINOYS J0LoW LyOeS 3qIs
ABw 3| 42314 232304 30U 530D : -sod isAalstnn “Sapol (edof [je pue ‘(siajjoljuo) pue 5}N341D) J030M)} DEY

YOI IBYS B YUAM DIAISIB)
ag Aew Jojow Buliesq aaass _

NIy Buipnput 33N ayp 20 spuawaiinbadt ay)
0} WLIGILIO3 1SNW Uoneelsus ayy jo spadse jy DNINYYMY

e luawdiys Buunp Ajeuciseao . yeys Wbl .
Buipuim papunout 104 ey ues o) F B P .b_wmn_tm
"sasny ARjap-awy Y adejday S35y UMO|g s|1e4 1010 104 00F 2LV DIN 935 "592iS 34M 2{qQED B|qIX3|Y 18 'OfS TS '0S 'S adAL |
. " Honay aAnIEI0D (s)asned ajnissag swoyudg - "SI01NPLOD WNUUNLE 4O saniedule 10) 0LE IPIJY DIN 335 "Wwnw
' d -1Ui SA21S DZIS 241N O] BSEBIDUS ‘BLIA LENUWUNE 104 "332 ‘UOle|nsuy
‘BDURISISSE 10 LU 3DIAIS5 JOTOW MADBS UB JJNSUGY N0 MHY HY “NARHL ‘MHL ‘MHHL 344 D,5/ pue 's1013npuod 1addos ‘Guy
swajqoud Jayio 10 ‘San|ie) aAadaL ‘SUOILPUOD Bunelado |BnsnuUn UsyAn -Hers Gunnp doup abejjon o5 a3ewyxosdde UO PISE] SIZIS B4M SAOOY M
'sased e ul Ajdde Aj11es5333U 10U SBOP PUE BAISNHDUIH| @ 10U St UORULIOI . ‘DANTEL ON S IVAOTF-SLL
ATNBUY L SISIGoUd 010W DLIDSS 01 $I9MSUB uowwiod 51sebBns meyd siyy . © 1 Buiim [243ua5 104 3215 101INPUCD WNWIUYA = §-01€ 3PV DIN B

Bunooysajqnour 310N



FLDE-59009 11 HOOIGULION 1517 SHEd Ui UMOYS SE

PROY PULAYS £6a] o 13GUINN pue uoidinssg ued @

t/0E X089 "Od - (Aue ) saquiny |euas B

suonessd speg 19buiess : 18qUINY [SpoiA i

10} sauapuodsalicd siied ssaippy :uonewopuy Bupmo;joy spirosd asea)y

. 0T90-EZE-008-1 921 Jjol, Buijfed Ag siied juatuade|day +1api0

: aJepdad 10 nedsy ._Bo.E amIeiag
: pajel :
AAC|3q JO BACQE 94,0 | UBY) BiOW 3G
10U pjnoys ‘Jolow e abeyon ypayd aBeyoA MY 10 b1
aoe(das ro-Layby ‘ueaps uoPauUuol Ay neg ,

speot aseyd aybuss
FMISSIING 04| MM PISUEIE]

3Q pINOYs saui asuy} jje uo abeyiop abejjon
'SLOLIBUUIOY AYNEY 104 Y33YD Aiddns pacuejequpn
umojg 8g Aew asnj auo :
‘DIDBUUOISLP 1010 Hm BDe3I0N uada aq few
Wayd -aseyd uado 4oy sau Hayd aseyd auo ‘aseyd-aaay3 |
‘ sBuluado
lojow ueal) ucBylIuaA Buryogg 3410 pec| sapun
611 00} aq few s)y3q Buuung sjym
IBZIS 40301 N3I0UY [peo| 32NPaY POPROJIBAY . SIEALIBAO J0}0W

:531O0N L Juoiy aagIaney - (s)asne] ajqissog




‘oniny .
¢ ie us eixuaiofod eied S5a3U0O2NI3sUl Sersa W_UL_N._.JU
jpepatdosd e us owod sajeuosiad ojuey ‘souep
Jeuoisedro-apand sauopinisul sef uod Hjdwnd’
ou |31 “peprnfias ap LONELLIoLUL Bf epOo) OpUaINbas;
. sewsp sof e A owsju paysn 35ef9)01d ONISIP.
inbe opnpoud je ojusiuuaiueLy 18p O J243d0.
JREISUS TEIUOW BP JEII) BP SBIUE SJUBUIESOPEDIND
sejes7 'sauoInIsuUl seysaapiend £ eaj soAey 104

' J0)0W [3p OjuBiiIusueW A
d uopejesul eied UODPULIOLU|

v

uojAeq |euoidde.}

eudj0d Sp s3.030IN

65558 o0y 4BBUIBID WM SEELE WS U £aluLd
WS PLLOY IO *SSUN

188415 PIEMOH 1S3 6565

0D .@S__ 412343 uolfeq 404 paInpreinuepn

43D YHM WIEP 31 ‘NOA Of ySued ur padewep sem 1anpold 3 4S111ed LOWWD

03 A1anpap uo 18dng 0y ssed $50j 40 3s1 pue 531 '1D38p Bl 4o sureu ayy buigqlsap
PUE “3IOAL 5 4BIEBP JO JSLUNL DU ‘31BP $S34PPE ‘Blley §.43/83p Bunb moag
§salppe 1B UOIAEQ 0] S1Lm ARIO}IEYSIHES AJ0S31 O} BJQBUN 3f “SUQIIDRIIP |BUSHIPPE
MG fhim aapeag “paseyaind sem 1dnpoJd ay3 LOYM LIOL 15]B3P ([ 40 S1LIM ISIL
Aruesiem PapiLly Uiyl BAIDSAP 3G O} PaAdIBq PNpold Aue 104 Mueriem papiwf
Ui aARI3§aP 8q 0} saaodd yxym Dnpoad Aue 01 1330534 L JUBLISHIDE 13130
10 G0a.4103 pdwoad 104 1I04S ey poob e axew jjim uopieq ‘uonsodsiqg 3dwold

“DILLHELISID BSIMIBYIO0 10 PEPNPXS 3G Jou AeLw

SISLLNSUOD \E bmmmcuSQ snposd tewnsuod o} sjqedndde ssodind sejnogued e 104
ssauf) 10 Ayfigerueysiaiu paidw jo Ajueitem payduy Aue Kueriem papll Siyl 4o
poLad ayy Buunp ‘mej Ag {3} ‘noA o} Adde jou Aew uonenwl saoge ayz Affeuant
-25U0) ‘spsef fjuesiem paydul) ue Buoj Moy HO LOIIRYUY € MOjE JOU 0P SuUoRIPsLINnS
awos “osje (q) ‘nod o} Ajdde jou Aewt LOSN{IXS JO UORENLI BA0QE i o ‘sabewep
[BAUSNHISUG 10 |EIUIPIIUL JO UONELILH] 1O UOISNDXE St} MOfje 10U Op suonpsiani
auwios (e} “6-a spnposd BWNSUCD 0] 3jgedldde Jou 248 S1auRIsIP Jo spaadse uiepa)

wayy
yuaa Ao jpm asn pue ‘uoneyeisur Pnposd syl 18y} 3.ns aq pue ‘suopenbss

PUE S2POD [E30] PUE [RUGHEY pue ‘tonedydde panposd ay) mamads asesid Pnpoud

€ 40 asn pue aseysind 240438 ‘PIN 10 PaYeIsul 51 PO Sy} MOY 104 31GISUOTSDs

ag J0uues pue ‘eiueydwod aspueient jouued it $apod Yans Yy Ajduod spn

-potd sy 18yl sunsse 6] spdwapre uople ajyas seade buuoqubiau Uy 350y} Wouy Aiea
Aewr gdiym ‘sesodind welad 104 spnposd JO 350 Jojpue ‘Uoie)IBISU] ‘UGIIINISUOS
‘sajes BuiLanod suoeinbal pue sapod aney suonpsunl Auepy AUIgeNns 1pnpoid

uorfeqg
Aq pazuoyine 1o spew § aA0qe ALNYYYYM GILINI. wE U} paeys se uey} JaLyo
‘DajyALU) JO PIsSRICXD 18y 4O UORRLIE 10 furitem OU MOfeq papiaoid se 1dasxy

SUOIILIISEP JO SUOREIRSN|j BYT OF LLIGHUO0D A[LIBSS3IaU Jjim

spnposd syl jeyl 10 ‘ssodind senxpied e 10 3y 0 "3jqerUEYISW e SRR a4l

: 1843 Aueuem e Ajdwi 10 ssaadxa jou op pue UoeIRUaP! 4o asodind 3105 aL 104
2l suoRdLDSAP PUR SUOERSA YINS 1aAaMOY A3 Bandde 3unzelady siyd uy spanposd
Byl SQLIOSIP PUe aleqysnyy OF o3 Juabiyp e apew sey uolAeq sawutepsig Apueien]

‘pred asud aseydind a4l PaAIXS JOU [1BYS PUE O] PIILLT S1 S1UBAS jje U}
Aupigey s,uoyfe ‘pawnepsip Assasdxa st sabewep (eauapIUl PUE (e3UaNkasiod
104 AYpiqgey s,u0lAeq ‘Mef JSPUN Sjqemoye JUIIX3 3} of .b.___imi 40 voneyun

“UoIPsLIn 0} wonIPstng Woy

Asen yorym saybu jebay dymads Emumcﬁaa soAth Apeiiem papuy sigl MopsY
JNOLLISOJSIT 1dNOYd.. 935 'saunpazold wiren Queriem payw do4 "uoiido
s,uoifeq ye padeidas 10 panedas Apauial aaisnjaxa syl se ‘aq jim ‘predaad s3sod
Buiddiys ‘cajeubisap uoileq se LoeIof INAIIS PIZLIOYINE LUE O} PaUINISL pue
diySUBWINIOM 10 [BUSIRL Ul BANIDIOP G 0} PIUNLINEP §) Yaym ped Auy -aseys
-ind 30 81EP 43142 JBaA BUO JOf 35N |BULIOU JSPUN S[RIIDLELI 10 TISUBLUNIOM

W s3d34ap ysurebe aasn jewblio syl 0 (uoadeq) Auedwod Bupnpesnuey 31413913
e AQ PILUBLIEM BIE SI0I0W D181 ApURLIEA PaNLL] JE8a4- auG uoleg

Aeiepm papws]




SQUARE D

L L)

Instruction
Bulletin

Boletin de
instrucciones

Directives
d'utilisation

39000-285-018
Huntington, IN, USA 2/27

¥

dustrial Control Transformer
ansformador de control industrial

Transformateur de commande industrielle

RECEIVING -

Inspect the transformer for damage. If damaged,
notify and file a claim with the carrier. Contact
the supplier for repair or replacement.

PRECAUTIONS. .

A DANGER
HAZARDOLIS VOLTAGE can cause serious -
personal injury or death. : e
This transformer must be installed and serviced anly
by qualified electrical personnel in accordance with

The National Electric Code (NEC) and any cthe
applicable codes and standards. ) R

RECIBO

Realice una inspeccidn visual del transformador
para ver si encuentra dafios. 5i ha encontrado
dafios, notifique a la compaiifa de transportes
presente una reclamacion. Comuniguese con e
proveedor para obtener detalles sobre la
reparacién o sustitucidn-del equipo.

PRECAUCIONES :

‘A PELIGRO

TENSION PELIGROSA puede causar lesiones
personales serias o la muerte. .

Sélo el personal de mantenimiento eléctrico
especializado deberd instalar y dar servicio a este
transformador de acuerdo con las pautas
establecidas en et Cddigo Nacional Eléetrico de
los EUA {NEC) asi como con cualquier otra
norma y codigo corraspondiente.

.+ & DANGER

TENSION DANGEREUSE pouvant causer

.unigquernent par du personnel électrique

Class Type
Clase Tipo
Classe Type

9070 T.TF

RECEPTION

Inspecter le transformateur pour rechercher les
dommages. Bn cas de dommage, priére d'aviser
'entreprise de transport et de faire une '
déclaration auprés de celle-ci. Contacter le
fournisseur pour les réparations ou le
remplacement. :

PRECAUTIONS

des blessures graves ou {a mort.
Ce transformateur doil &tre installe et entretenu

qualifig, conformément au Code National de
I'Electricité {NEC) et tout autre code et norme
applicables.

= On the nameplate, verify that the transformer
kVA and voltage are correct for the line
and load.

¢ Install the transformer only in a-well
ventilated areathat is free from explosive or
COrrosive gases, vapor, or excessive dust, dirt,
and moisture,

* Ensure a free flow of air around the
transformer. Do not exceed surrounding air
temperature of 40°C {104°F),

* Use sufficent mounting hardware to support
the weight of the transformer.

PROTECTION

* Use fuses or circuit breakers in accordance
with Article 450 of the NEC and any other
applicable codes and standards.

= For fuse recommendations, use the Square D
fax on demand system. Dial 1-800-557-4556.
Follow the prompts and request document
code 1348. :

* For Type TF fusing, use only Class CC non-
rejection fuses on the primary.

* If high voltage transients are possible, use
appropriate surge suppression.

ACCESSORIES

* To meet Buropean Normalized (EN)
Standards, use terminal covers (not included).
Contact Square D at 414-426-8040 for
accessory Information.

* Consulte la placa de identificacién y verifique
que los kVA y tension del transformador sean
los correctos para la linea y carga.

* Instale el ransformador séle en un drea bien
. ventilada libre de gases explosivos y
corrosivos, vapor ¢ dernasiado polvo,
suciedad y humedad.

-+ Asegiirese de que circule €] aire alrededor de}
transformador y de'que no exceda la
temperatura ambigtte de 40°C (104°F).

= Ttilice suficiente toinillerfa de montaje para
soportar el peso del transformador.

'PROTECCION

* Utilice los fusibles o interruptores
automdticos necesarios para camplir con los
requisitos del articulo 450 del NEC asi como

con otras normas y codigos correspondientes.

* Para las recomendaciones de fusibles, utilice
el sisterna de “fax en demanda” de Square D.
Marque el 1-800-557-4556. Introduzca la
informacién que se le pide y solicite el codigo
de documento 1348. .

+ Para los fusibles tipo TF, utilice s6lo fusibles
sin rechazo clase CC en el primario.

* Utilice supresores de transitorios apropiados
si existe la posibilidad de sobretensiones
transitorias.

ACCESORIOS

¢ Para cumplir con las normas europeas (EN),

utilice las cubiertas de terminales (no

Erovistas). Comuniquese a las oficinas de
uare D al 414-426-8040 para obtener

informacion sobre los accesorios.

* Sur la plaque signalétique, vérifier siles kVa
et la tension du transformateur sont corrects
pour le secteur et ia charge.

* Installer le transformateur seulement dans - -
une zone bien ventilée, dépourvue de gaz ou
de vapeur explosif ou corrodant, ou de
poussiére, de saletés et d"humidité excessives,

» Assurer une circulation libre de I'air autour
du transformateur. Ne pas dépasser une
température ambiante de 40°C (104°F).

+ Utiliser une visserie de montage suffisante
pour supporter le poids du transformateur.

PROTECTION

* Utiliser les Fusibles ou les disjoncteurs )
conformément a I'article 450 du NEC et 4 tout
autre.code ou norme applicable. o

* Pour les recommandations de fusible, utiliser
le systéme «fax sur demande» de Square D).
Composer le 1-800-557-4556. Suivre les invites
et demander le code du document 1348.

= Pour les fusibles de type TF, utiliser
seulement les fusibles sans reject de classe CC
sur le primaire.

* Sides tensions transitoires élevées sont
possibles, utiliser une suppression de
surtension appropriée.

ACCESSOIRES

* Pour satisfaire aux normes européennes (NE),
utiliser des couvercles de bornes (non
fournis). Contacter Square D au 414-426-8048
pour obtenir des informations concernant les
accessoires.

Square D and @ are Registered Trademarks of Square D.

© 1997 Square D, alt rights reserved. This bulletin may nat
be copiad in whole or in part, or iransferred to any ather
media, without the written permission of Square D.

Eleclrical equipment should be serviced only by qualilied
eleclrical maintenance perscnnel. No responsibility is -
assumed by Square D for any consequences arising out of
‘) use of this material.

No./n® 39G00-285-01B

Square O y @ s0n mercas registradas de Square D,

© 1997 Square D. Resarvados todoes los derechos. No esta
permitido la reproduccién total o parcial de este
documento, ni tampoco su transferencia a cualquier otre
medio sin la autorizacion por escrito de

Square D Company. ’

Solamente el personal de mantenimiento elécirico
especiaiizado deberd prestar sarvicios de mantenimiento al
equipo eléclrico, Schneider 8,A, no asume responsabilidag
alguna por las consecuencias emergentes de fa-ulilizacion
de este material.

Square D et. []E sont marques déposées da la Sociéts
Square D.

© 1997 Square D Tous droils réservés. Ce document ne
peut pas étre reproduit, en tout ou en partig, ou transféré
Sur un autre support sans I'autorisation dcrite de la Société
Square D,

Lenirefien du matérief électrique ne doit &tra effeciué que
par du personnel qualiiié. Schneider 5.A. n'assume aucune
responsabilité des conséquences éventualles découlant de
l'utilisation de ce matérisl.
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TRANQUELL® Secondary Surge Arresi'era and Protective Capac;‘ifﬁr
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The GE TRANQUELL secontary arrester Is specifically designed . MD*""B and controf alroults
Emtemt utility, agricultural, and industrial instaliations and ¢ Distribution fransformer secondaries
fpmam In the 120-850 valt rapge hom overvoltages CAUBRA DY oy rme rigs -

aihining cischarges. It is avallable for both single- and three-
phase application, Ta minimize the posalbiity of viclent rupturs in the unlikely evént o
electrical faliure of the arester, currant lirniting fuses ara

zﬁ‘gg;% ;%BE}GFHQHE whieh provide ideal instaliatians imrthus recommanded ior all applications above 120 voits. A fuse must be
. Expossd éacondary clrcuits Installad in series with sach pole of the arester (l.e. sach black
' wira). Sge Fuse Salection table balow, The GEH-4382C Instruction

« Watthour meters

» Service entrances

+ Station auxilaty sguipment and circults
TRANQUELL Secondary Arresters -~ Indoor Fuse 595&5‘565‘%—-?@? 8L15E Serles (ahmre
or Outdoor Maunﬂng - 120

book shipped with each arrester also !m:ludss fusing guidielines.
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Commercial/Industrial Hardwired
Surge Devices
Applications/Features
+ Dasigned for imtallation an mite and sab-pancls up to
1000 weap capacity
For application assacisted with Catagory "B™ locations
Provides protection betwees line-fing, Jine-neural, line-ground
and nautrat-ground
Fail short design cosures unil will disconnect
from electrical source
Inftall on a 30 ar 40 amp Circuit bregskaer
LED indicatot for each phase provides surge proteetion eame
Housed in a metal NEMA 12 enclosure
30 color coded 16 gange wire leads
= Bracket included for fool mounting
+ § year product warranty : .
» $15,000 connected equipment warrmty

-

-

1G2E3LYH

-

-

IGI20ILH IG2403L0DH
« {20V singic phase + [207240Y 3 phase
» 3 wire plus ground + High Leg Dela,
» NEMA 12 enclosure + 4 wire plug ground
% 3 el *
1GABIBLYH Foot stz NEMA
s 1G2401LH 1G4803LYH
Ear? » 1200240V single phose + 2777480V 3 phisse WYE,
L A wire plus ground 4 wise plus ground
WJ.:- < » Foot mounted NEMA * Foot mouneed NEMA
‘-*UC,& - 12 enclosure 12 enclosure
) IG20B3LYH IGAB03LDH
o 120/208Y 3 phase WYE » 430V 3 phase Delra
4 wire plus ground 3 wire plus mround
» Foor mounted NEMA « Foot monnted NEMA
12 enciosure 12 envlosure )

IGIFMP-H .
* Flushmount plate for
all models
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